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METHODS FOR IDENTIFYING AND MODULATING IMMUNE PHENOTYPES
INCORPORATION BY REFERENCE

[0001] This application claims benefit of and priority to U.S. provisional patent application
62/298,349 filed February 22, 2016, incorporated herein by reference.

[0002] All documents cited or referenced in the application cited documents, and all
documents cited or referenced herein ("herein cited documents'), and all documents cited or
referenced in herein cited documents, together with any manufacturer's instructions,
descriptions, product specifications, and product sheets for any products mentioned herein or in
any document incorporated by reference herein, are hereby incorporated herein by reference, and
may be employed in the practice of the invention. More specifically, al referenced documents
are incorporated by reference to the same extent as if each individual document was specifically

and individually indicated to beincorporated by reference.
FEDERAL FUNDING LEGEND

[0003] This invention was made with government support under Grant numbers Al078799,
A1098484 and HL126554 awarded by the National institutes of Health. The government has

certain rights in the invention.
FIELD OF THE INVENTION

[0004] The present invention provides methods and tools for analyzing (epi)genetic and/or
protein signatures of immune cells aswell as (epi)genetic and/or protein signatures characteristic
of immune cell phenotypes or immune cell behaviors or responses. The present invention relates
to molecular profiling at the single ceil level as well as ceil population level. Applications
include dissection of cell circuitry and delineation of functional or molecular pathways, as well
as modulation of phenotypes, including modulation of immune cell population composition. The

present invention isalso relevant for therapeutics target discovery.
BACKGROUND OF THE INVENTION

[0005] Systems-level responses in the body represent the combined and coordinated
behaviors of a highly diverse ensemble of cells. In the immune system, many specialized cells
must work together to defend against myriad pathogenic threats, maintain long-term memory,

and establish tolerance (Germain 2012). Moreover, the interplay between these cells must
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establish cheeks and balances to protect against autoimmunity or immunodeficiency (Littman
and Rudensky 2010, Yosef, Shalek et a. 2013). Measuring these phenomena in bulk, however,
blends and potentially masks the unique contributions of individual cells, particularly when their
behaviors are heterogeneous or driven by rare cell types/states.

[0006] To overcome this issue, to date, analyses of immune cells have primarily relied on
first dividing the system into distinct subpopulations from the "top-down," typically based on the
expression of cellular markers, and subsequently characterizing each bin independently. This
strategy has cataloged the major cell types of the mammalian immune system, established more
nuanced functional divisions (Shay and Kang 2013), and uncovered that balanced composition is
essential for proper function. lllustratively, overproduction of a subset of T helper cells (pro-
inflammatory Thi7) (Yosef, Shalek et a. 2013), or an imbalance in the relative proportions of
DC subtypes(Nakahara, Uchi et a. 2010), can lead to autoimmune disease; similarly, in cancer,
the density and diversity of tumor-infiltrating lymphocytes (TILs) has been shown to be
predictive of tumor recurrence and clinical outcome (Galon, Costes et a. 2006). Yet, while
informative, these "top-down" approaches depend on pre-selected markers, biasing experimental
design. Recent work has shown that even seemingly identical cells can exhibit significant and
functionally important heterogeneities (S. C. Bendall et al, Single-Cell Mass Cytometry of
Differential Immune and Drug Responses Across a Human Hematopoietic Continuum. Science
332, 677-678 (2011; A. A. Cohen et al, Dynamic Proteomics of Individual Cancer Cdls in
Response to a Drug. Science 322, 151 1-1516 (2008), A. K. Shaek et al., Single-cell
transcriptomics reveals bimodality in expression and splicing in immune cells. Nature 498, 236-
240 (2013); A. K. Shalek et al., Single-cell RNA-seq reveals dynamic paracrine control of
cellular variation. Nature 510, 363-369 (2014); N. Yosef et al, Dynamic regulatory network
controlling TH17 cell differentiation. Nature 496, 461-468 (2013); O. Feinerman et al.. Single-
cell quantification of IL-2 response by effector and regulatory T cells reveals critical plasticity in
immune response. Molecular Systems Biology 6, 1-16 (2010)). Moreover, recent molecular
studies have shown that even "identical” cells can substantialy differ in gene expression, protein
levels and phenotypic output (Cohen, Geva-Zatorsky et al. 2008, Rg and Van Oudenaarden
2009, Feinerman, Jentsch et a. 2010, Sharma, Lee et a. 2010, S. C.Bendall etal. 2011, Dalerba,
Kalisky et al. 201 1), with important functional consequences (Cohen, Geva-Zatorsky et al. 2008,
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Feinerman, Jentsch et al. 2010, Sharma, Lee et a. 2010), highlighting the shortcomings of "top-
down" schemes.

[0007] A complementary approach isto examine a system from the "bottom-up,” profiling
its component cells individually. For example, in order to uncover salient variables in an immune
response, one approach isto explore deviations that fundamentaly ater human immunity (J. L.
Casanova, Human genetic basis of interindividual variability in the course of infection.
Proceedings d the National Academy d Sciences d the United States d America 112, E71 18-
7127 (2015)). Until recently, single-cell-based approaches, such as fluorescence activated cell
sorting (FACS) or immunofluorescence, had been technicaly limited to probing a few pre-
selected RNAs or proteins (Cohen, Geva-Zatorsky et a. 2008, Rg and Van Oudenaarden 2009,
Sharma, Lee et a. 2010, Bendall, Simonds et al. 201 1, Dalerba, Kalisky et a. 2011), hindering
Applicants  ability to uncover novel factors. The recent emergence of single cell genomic
approaches, and especially single-cell RNA-Seq (scRNA-seq), opens a new path for unbiased
molecular profiling of individua immune cells from which Applicants can identify cell states
and their associated signatures.

[0008] For example, analysis of T-cell lines from persons resistant to HIV-1 infection linked
genetic variation in CCR5 to reduced risk (R. Liu etal, Homozygous defect in HIV-1 coreceptor
accounts for resistance of some multiply-exposed individuals to HIV-1 infection. Cell 86, 367-
377 (1996)). Similarly, studies of elite controllers (ECs) - a rare (-0.5%) subset of HIV-1
infected individuals whose immune systems naturally suppress vira replication without
combination antiretrovira therapy (CART) (J. N. Blankson, Effector mechanisms in HIV-1
infected €lite controllers: highly active immune responses? Antiviral research 85, 295-302
(2010); A. Saez-Cirion et al, HIV controllers exhibit potent CDS T cell capacity to suppress
HIV infection ex vivo and peculiar cytotoxic T lymphocyte activation phenotype. Proceedings d
the National Academy d Sciences d the United States d America 104, 6776-6781 (2007)) -
have highlighted the importance of specific HLA-B variants and enhanced cytotoxic CDS™ T cell
responses (X. Gao el al, AIDS restriction HLA alotypes target distinct intervals of HIV-1
pathogenesis. Nature medicine 11, 1290-1292 (2005); P. Kiepiela et al, Dominant influence of
HLA-B in mediating the potential co-evolution of HIV and HLA . Nature 432, 769-775 (2004)).
Yet, these findings are not fully sufficient to explain viral control, implicating additional cellular

components and interactions in coordinating an effective host defense. Indeed, further work in
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ECs has demonstrated improved crosstalk between the innate and adaptive immune systems (J.
Huang et al. Leukocyte immunoglobulin-like receptors maintain unique antigen-presenting
properties of circulating myeloid dendritic cells in HIV-1-infected elite controllers. Journal of
virology 84, 9463-9471 (2010); E, Martin-Gayo el ai , Potent Cell-Intrinsic Immune Responses
in Dendritic Cells Facilitate HIV-1-Specific T Cell Immunity in HIV-1 Elite Controllers. PL0S
pathogens 11, €1004930 (2015); G. Alter el al, HTV-1 adaptation to NK-cel-mediated immune
pressure. Nature 476, 96-100 (201 1)).

[0009] Iustratively, in Applicants own work, using scRNA-Seq of 18 'identical’ dendritic
cells (DCs) exposed to lipopolysaecharide (LPS), Applicants discovered extensive bimodality in
the DC response a multiple levels, including in the expression of key immune response genes
and the splicing of RNA, which Applicants independently validated by RNA-FISH of 25
selected transcripts. By examining the co-variation between different genes across just 18 single
cells, Applicants were able to decipher two distinct cell states and an interferon-driven antiviral
circuit that Applicants subsequently validated in murine knockout models. Applicants then
developed a high-throughput workflow for profiling many individual cells across different
experimental conditions and used it to prepare scRNA-Seq libraries from over 1,800 BMDCs
stimulated with three pathogenic components (Shalek, Satija et a. 2014). Here, Applicants
identified arare (-1%) sub-population of precocious responders that expresses a core module of
antiviral genes very early; this same module becomes active in al cells a later time points. By
stimulating cells individually in sealed mierofluidie chambers and analyzing DCs from knockout
mice, Applicants showed that these precocious cells propagate and coordinate this response
through interferon-mediated paracrine signaling. Surprisingly, the precocious cells are aso
essential for suppressing an early-induced inflammatory gene module. Taken together, these
findings demonstrate the power and promise of single ceil genomics, and highlight the
importance of cell type/state, the microenvironment and inter-cellular communication in
establishing and coordinating complex dynamic responses at the ensemble/system level.

[0010] These and related studies (Cohen, Geva-Zatorsky et a. 2008, Feinerman, Jentsch et
a. 2010, Sharma, Lee et a. 2010, Bendall, Simonds et a. 2011, Dalerba, Kalisky et al. 201 1)
open fundamental questions for investigation: (1) How many cell types/states actually exist? (2)
What cellular factordintracellular circuits differentiate them? (3) How does the cellular

microenvironment - including the spatiotemporal pattern of intercellular signals (autocrine &
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paracrine) received - alter and inform the molecular computations each cell type/state makes?
(4) What information istransmitted via direct cellular communication (e.g., physical contact) and
how isit integrated and weighed during cellular decision-making? (5) If rare cellular responses
in seemingly "identical" cells and intercellular communication can drive collective decision-
making, how can one discover them de novo'? Might some diseases or favorable immune
responses one assumes to be driven by faults or benefits in intracellular circuitry, respectively,
actually be dueto intercellular signaling or cellular composition (or some combination thereof)?
[0011] Appropriate immune responses require complex interactions between diverse
collections of cells. Over the past several decades, substantia strides have been made in
cataloging the cell types and interactions that drive these behaviors. Yet, recent studies (S. C.
Bendail, et a. Science (2011); A. A. Cohen, e a. Science (2008); A. K. Shalek, et al. Nature
(2013) A. K. Shalek, et al. Nature (2014); N. Yosef, et al. Nature (2013); O. Feinerman, et al.
MSB (2010)) have revealed that even "identical" ceils - e.g., "homogeneous' dendritic cells
(DCs) responding to a single pathogenic component - can exhibit functionaly important
differences and that population-averaged responses can mask critical, informative cellular
dynamics and their drivers (intracellular circuits) (A. P. Patel, et a. Science (2014)). Notably,
current cell classification schemes and understanding of how ensemble dynamics are structured
fail to explain this observed functional heterogeneity. Identifying the basic immune cell subsets
and their molecular drivers can enable understanding and therapeutically manipulation of
immune system response to stimuli, both good (e.g., commensal bacteria) and bad (e.g., viruses).
Single cell genomic approaches, especially single-cell RNA-Seq (scRNA-seq), facilitates
unbiased molecular profiling of individual immune cells, from which Applicants can identify cell
states and their associated signatures.

[0012] Developing a deep understanding of the inter- and intra-celiular circuits that drive
collective systems-level behaviors in health and disease will require experimental strategies that
can both resolve the activity of individual ceils. Clearly, advancements to further unravel
complex immune system heterogeneity, in particular to establish cellular networks and cell
interactions, aiming at improving diagnostic or therapeutic efforts are needed.

[0013] Citation or identification of any document in this application is not an admission that

such document is available as prior art to the present invention.
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SUMMARY OF THE INVENTION

[0014] In the present invention, it is demonstrated that Applicants can leverage single cell
genomic approaches to identify and understand the cellular and molecular behaviors that inform
ensemble phenotypes. This allows one to view the ensemble behavior as a sum of individual
behaviors. As such, a desired outcome and/or response can be understood as arising from an
alteration in the relative or absolute ratios of different cellular behaviors, either due to those
behaviors themselves or their interactions. Thus, achieving a preferred response comes down to
identifying the net change in phenotype that underscores this behavior via genetic and/or
genomic profiling (e.g., bulk RNA differences between €lite controllers and progressors),
identifying the responses of individual cells via matches profiling (looking at the single cell
states), uncovering and validating the drivers of those behaviors by comparing observed changes
to reference databases (adjuvants, genes, chemicals), and utilizing this information
diagnostically, therapeutically or prophylactically. In some instances, previously obtained single
cell and reference data can be used to inform the analysis and modulation of ensemble profile
data.

[0015] The following further underscores some of the intricacies involved when studying
disease, including host-pathogen interactions, as well as host-specific diversity associated with
particular cell types, or ceil type subpopulations. Human cells have the ability to respond to
pathogens, such asHIV and other viral infections, by cell-intrinsic immune responses that lead to
secretion of, among others, type | IFN and upregulation of awide panel of IFN-stimulated genes
with antiviral effector functions. Conventional dendritic cells might contribute to spontaneous
control of HIV-1 infection in HIV controllers. Elite controllers (EC) represent a small group of
HIV infected individuals capable of controlling HIV-1 replication in the absence of treatment.
Indeed, a spontaneous "functional cure" of HIV-1 naturally occurs in 0.3-0.5% of all infected
people, known as €lite controllers (ECs) (A. Saez-Cirion et &/., HIV controllers exhibit potent
CDS T cell capacity to suppress HIV infection ex vivo and peculiar cytotoxic T lymphocyte
activation phenotype. Proceedings d the National Academy d Sciences d the United States d
America 104, 6776-6781 (2007); Despite two decades of research, the mechanisms by which
ECs naturally maintain undetectable levels of HIV virus without antiretroviral intervention
remain unclear. For example, genome-wide association studies have proposed genetic variability
in the HLA-B locus, such asthe HLA-B*57 and B*27 aleles, which are more frequent in ECs
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and are associated with immune control of HIV-1 infection, and enhanced CDS T cell immunity
as contributors to the spontaneous immunological control of HIV-1 (Saez-Cirion et al 2007,
Hersperger AR et al 2001). However, these studies fail to explain control in the large proportion
of ECs who do not carry these aleles. Additional work has shown antiviral responses unique to
ECsin both direct targets of HIV and cells involved in innate and adaptive immunity (G. Alter et
al, HIV-1 adaptation to NK-cell-mediated immune pressure. Nature 476, 96-100 (201 1); Huang
J et a 2010, E. Martin-Gayo et al. Potent Cell-Intrinsic Immune Responses in Dendritic Cells
Facilitate HIV-1-Specific T Ceil Immunity in HIV-1 Elite Controllers. PL0S pathogens 11,
61004930 (2015)). lllustratively, applicants recently reported enhanced celi-intrinsic immune
responses against HIV-1 in primary conventional dendritic cells (cDC) from ECs and observed
that these cDCs had improved induction of antigen-specific CD4 and CDS T cell responses in
vitro (Martin-Gayo E et al 2015). However, the molecular mechanisms driving efficient cell-
intrinsic immunity in EC cDCs are unknown, as iswhether this efficacy is a property of all EC
cDCsorjust asubset of DCs unique to ECs.

[0016] Here, to further unravel complex immune system heterogeneity, in particular to
establish cellular networks and cell interactions, aiming at improving diagnostic or therapeutic
efforts, Applicants profiled cDCs from an EC at rest or exposed to pseudo-typed HIV-1 vims
using single-cell RNA-Seq (scRNA-Seq), a recently developed approach that enables unbiased
identification of the cell types, states, circuits, and molecular drivers normally convolved in a
complex ensemble behavior. Here, Applicants applied scRNA-Seq to identify a highly functional
subpopulation of elite controller dendritic cells responding to viral infection. Applicants
developed and validated a computational infrastructure for identifying intracellular nodes and
selecting immunomodulators that preferentially rebalance immune subset composition. Using
identified immunomodulators, such as TLR3 ligands, such as poly I:C, Applicants induced a
larger population of the functional subset of dendritic cells in norma donors, such as
characterized by (surface) expression of CD64 and PD-L1, or high (surface) expression of CD64
and PD-L1, or increased (surface) expression of CD64 and PD-L1 (e.g. as compared to dendritic
ceils not belonging to the functional subset).

[0017] Unexpectedly, virus exposed cDCs separated into three distinct response groups,
characterized by substantial differences in transcriptional programs associated with cellular

activation and antiviral response. These clusters - influenced but not defined by viral interactions
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- revealed anew, highly functional group of cDCs, characterized by strong expression of innate
immune activation genes and phenotypically distinguished by high surface expression of CD64
and PD-L1. Importantly, this group of cDCs has superior antigen presentation and T cell
activation capabilities in vitro, and, although preferentially enriched in ECs, is common to all
individuals. Using a combination of computational and experimental approaches to rationally
uncover and test putative immunomoduiators that can alter the relative abundances of these cDC
groups, Applicants show that one can selectively adjuvant or inhibit this cDC subgroup in
healthy individuals and ECs, respectively. With respect to EC, the study reveals functional
heterogeneity in EC cDC responses and identifies transcriptional signatures associated with
immune control of HIV-1 in cDCs, more generaly, it demonstrates that immune system
composition informs function and details new methodologies for identifying and rationally
rebalancing salient components to realize, therapeutically or prophylactically, adesired response.
[0018] It has been established herein that these findings are not per se and oniy relevant for
or characteristic of cDCs in control of HIV infection, but instead can be extrapolated to different
types of immune cells, different types of pathological conditions, and/or different types of
phenotypes or phenotypical behaveours, both at single cell levels aswell ascell population level.
[0019] The present invention hereto generally relates to immune cell gene or protein
signatures, as well as other genetic or epigenetic signatures, including methods for defining and
utilizing immune cell gene signatures, both at single cell and population levels. Such gene cell
signatures may be used to identify and define particular immune cell populations, more
advantageously particular immune cell subpopulations as well as particular immune cell
(sub)population cellular states or immune phenotypes. The present invention aso relates to
particular immune cell (sub)populations characterized by specific gene, protein, aswell as other
genetic or epigenetic signatures. Such (sub)populations may be associated with a particular
immune phenotype. The invention further relates to methods for manipulating particular immune
cells or immune cell (sub)populations based on the identified gene signatures, including
modification of overal immune cell population composition, as well as screening methods to
modulate immune phenotypes (including modulation of immune cell population compositions,
such as for instance to redirect phenotypic behaviour) or to identify modulators of immune
phenotypes. Diagnostic as well as therapeutic methods also form part of the present invention,

and which are at least partly based on the particular gene signatures according to the invention,
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for instance modulation of immune cells or immune cell (sub)populations in order to induce or
repress particular gene signatures, such as preferably particular gene signatures associated with a
particular immune phenotype. Such allows for instance screening for immunomodulators which
are capable of changing, beit inducing or repressing certain immune phenotypes.

The invention comprehends, and the invention provides each aspect as discussed herein. In an
aspect of the invention, the application provides a method of identifying an immune cell gene
signature, protein signature, and/or other genetic or epigenetic signature associated with a
specific immune responder phenotype, comprising: comparing single cell or cell population
RNA and/or protein expression profiles and/or other genetic or epigenetic profiles of abiological
sample of said specific immune responder phenotype with single ceil or cell population RNA
and/or protein expression profiles and/or other genetic or epigenetic profiles of a biological
sample of a different immune responder phenotype; determining differentially expressed RNAs
and/or proteins and/or differential other genetic or epigenetic elements. determining an immune
cell gene signature, protein signature, and/or other genetic or epigenetic signature associated with
a specific immune responder phenotype as one or more of said differentially expressed RNAs
and/or proteins or other differential genetic or epigenetic elements.

[0020] In a related aspect, the present application provides a method of identifying an
immune cell gene signature, protein signature, and/or other genetic or epigenetic signature
associated with an immune cell subpopuiation associated with a specific immune responder
phenotype, comprising: comparing single cell or cell population RNA and/or protein expression
profiles and/or other genetic or epigenetic profiles of a biological sample of different immune
cell subpopulations associated with said immune responder phenotype; determining differentially
expressed RNAs and/or proteins and/or differential other genetic or epigenetic elements;
determining an immune cell gene signature, protein signature, and/or other genetic or epigenetic
signature associated with said subpopuiation as one or more of said differentially expressed
RNAs and/or proteins or other differential genetic or epigenetic element.

[0021] In a related aspect, the present application provides a method of identifying an
immune cell subpopuiation associated with a specific immune responder phenotype, comprising:
identifying the gene signature, protein signature, and/or other genetic or epigenetic signature
obtained according to the foregoing method in one or more immune cells from a biological

sample. In a related aspect, the present application provides animmune ceil subpopuiation
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associated with a specific immune responder phenotype obtained according to the foregoing
method

[0022] In arelated aspect, the present application provides a method of identifying a specific
immune responder phenotype, comprising: identifying the gene signature, protein signature,
and/or other genetic or epi genetic signature obtained according to the foregoing method in one or
more immune cells from a biologica sample. In an embodiment, wherein said gene signature,
protein signature, and/or other genetic or epigenetic signature characterizes a specific immune
ceil state. In another embodiment, wherein said immune responder phenotype is characterized by
an enhanced or improved immunological response to a pathological condition, or wherein said
immune responder phenotype is characterized by an decreased or diminished immunological
response to a pathological condition, and/or wherein said immune responder phenotype is
characterized by aparticular immunological state, such as breadth of neutralization, functionality
of antigen presentation, etc. In a further embodiment wherein said pathological condition is an
infection, an autoimmune disorder, allergy, avaccine, or cancer. In an embodiment, wherein said
immune cell is a leukocyte or a dendritic cell. In an embodiment, wherein the pathological
condition isHIV infection.

[0023] In a related aspect, the present application provides animmune cell gene signature,
protein signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype obtained according to the foregoing method, such as a signature as defined
in any of Tables 1 to 156.

[0024] In a related aspect the present application provides a method of identifying an
immunomodulant capable of driving a specific immune responder phenotype having a specific
gene sSignature, protein signature, and/or other genetic or epigenetic signature, comprising:
applying a candidate immunomodulant to an immune cell or a population of immune cells,
wherein said immune cells preferably do not have said specific immune responder phenotype;
identifying an immunomodulant capable of driving or inducing a specific immune responder
phenotype if said specific gene signature, protein signature, and/or other genetic or epigenetic
signature is detected in one or more of said immune cells. In an embodiment, an
immunomodulant is obtained by the foregoing method.

[0025] In a related aspect the present application provides a method of identifying an

immunomodulant capable of suppressing a specific immune responder phenotype having a
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specific gene signature, protein signature, and/or other genetic or epigenetic signature,
comprising: applying a candidate immunomodulant to an immune cell or a population of
immune cells, wherein said immune cells preferably has said specific immune responder
phenotype; identifying an immunomodulant capable of suppressing a specific immune responder
phenotype if said specific gene signature, protein signature, and/or other genetic or epigenetic
signature is reduced or repressed in one or more of said immune cells. In an embodiment, an
immunomodulant is obtained by the foregoing method.

[0026] In a related aspect, the present application provides a method of identifying an
immunomodulant capable of inducing a specific immune cell subpopulation associated with a
specific immune responder phenotype, said immune cell subpopulation having a specific gene
signature, protein signature, and/or other genetic or epigenetic signature, comprising: applying a
candidate immunomodulant to an immune cell or a population of immune cells, wherein said
immune cells optionally do not have said specific immune responder phenotype; identifying an
immunomodulant capable of inducing a specific immune cell subpopulation associated with said
immune responder phenotype if said specific gene signature, protein signature, and/or other
genetic or epigenetic signature is detected in one or more of sad immune cells. In an
embodiment, an immunomodulant is obtained by the foregoing method

[0027] In a related aspect, the present application provides a method of identifying an
immunomodulant capable of suppressing a specific immune cell subpopulation associated with a
specific immune responder phenotype, said immune cell subpopulation having a specific gene
signature, protein signature, and/or other genetic or epigenetic signature, comprising: applying a
candidate immunomodulant to an immune cell or a population of immune cells, wherein said
immune cells optionally has said specific immune responder phenotype, identifying an
immunomodulant capable of suppressing a specific immune cell subpopulation associated with
said specific immune responder phenotype if said specific gene signature, protein signature,
and/or other genetic or epigenetic signature is reduced or repressed in one or more of sad
immune cell s. In an embodiment, an immunomodulant is obtained by the foregoing method.
[0028] In an embodiment, an immunomodulant isobtained by the foregoing method.

[0029] In a related aspect, the present application provides a method of modulating an
immune responder phenotype, comprising: applying to an immune cell or a population of

immune cells an immunomodulant capable of inducing or suppressing a gene signature, protein
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signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype and/or associated with a subpopulation of immune cells associated with a
specific immune responder phenotype.

[0030] In a related aspect, the present application provides a method for increasing or
decreasing an immune cell subpopulation, comprising: applying to a population of immune cells
an immunomodulant capable of inducing or suppressing a gene signature, protein signature,
and/or other genetic or epigenetic signature associated with a specific immune responder
phenotype, thereby increasing or decreasing an immune cell subpopulation characterized by said
specific immune responder phenotype.

[0031] In a related aspect, the present application provides a method for increasing or
decreasing an immune cell subpopulation, comprising applying an immunomodulant to an
immune cell or immune ceil population.

[0032] In arelated aspect, the present application provides amethod of identifying a pathway
involved in or responsible for a specific immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype having a specific gene
signature, protein signature, and/or other genetic or epigenetic signature, comprising: inducing or
repressing a pathway in an immune cell or a population of immune cells; identifying a pathway
involved in or responsible for a specific immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype if said specific gene
signature, protein signature, and/or other genetic or epigenetic signature is detected in one or
more of said immune cells. In an embodiment, the method wherein inducing or repressing said
pathway in an immune cell or a population of immune ceils comprises inducing or repressing
expression or activity of one or more components of said pathway.

[0033] In a related aspect, the present application provides a method of modulating an
immune responder phenotype, comprising: inducing or repressing a pathway involved in or
responsible for inducing a gene signature, protein signature, and/or other genetic or epigenetic
signature associated with a specific immune responder phenotype and/or an immune cell
subpopulation associated with a specific immune responder phenotype.

[0034] In arelated aspect, the present application provides a method of identifying a gene
involved in or responsible for a specific immune responder phenotype or an immune cell

subpopulation associated with a specific immune responder phenotype having a specific gene
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signature, protein signature, and/or other genetic or epi genetic signature, comprising: inducing or
repressing a gene in an immune cell or apopulation of immune cells, identifying a gene involved
in or responsible for a specific immune responder phenotype or an immune cell subpopulation
associated with a specific immune responder phenotype if said specific gene signature, protein
signature, and/or other genetic or epigenetic signature is detected in one or more of said immune
cells.

[0035] In a related aspect, the present application provides a method of modulating an
immune responder phenotype, comprising: inducing or repressing a gene involved in or
responsible for inducing a gene signature, protein signature, and/or other genetic or epigenetic
signature associated with a specific immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype.

[0036] In a related aspect, the present application provides a method of diagnosing or
prognosing a specific pathological condition, comprising: comparing in a biological sample
comprising one or more immune cell a single cell or cell (sub)population gene signature, protein
signature, and/or other genetic or epigenetic signature with an immune ceil gene signature,
protein signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype or an immune cell subpopulation associated with a specific immune
responder phenotype, diagnosing or prognosing a specific pathological condition based on
correspondence of said gene signature, protein signature, and/or other genetic or epigenetic
signature with an immune cell gene signature, protein signature, and/or other genetic or
epigenetic signature associated with a specific immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype.

[0037] In arelated aspect, the present application provides a method of treating or preventing
a specific pathological condition or prophylaxis of a specific pathological condition or being at
risk for a pathological condition, comprising: administering to a subject, optionally said subject
having said pathological condition: an immunomodulant capable of inducing an immune cell
gene signature, protein signature, and/or other genetic or epigenetic signature associated with a
specific immune responder phenotype or an immune cell subpopulation associated with a
specific immune responder phenotype, wherein said immune responder phenotype or an immune
cell subpopulation associated with a specific immune responder phenotype is characterized by an

enhanced or improved immunological response to said pathological condition; or an
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immunomodulant capable of repressing an immune ceil gene signature, protein signature, and/or
other genetic or epigenetic signature associated with a specific immune responder phenotype or
an immune cell subpopulation associated with a specific immune responder phenotype, wherein
said immune responder phenotype or said immune cell subpopulation associated with a specific
immune responder phenotype is characterized by a decreased or diminished immunological
response to said pathological condition.

[0038] In arelated aspect, the present application provides a method of treating or preventing
a specific pathological condition or prophylaxis of a specific pathological condition or being at
risk for a pathological condition, comprising: applying to one or more immune cell of a subject,
optionally said subject having said pathological condition: an immunomodulant capable of
inducing an immune cell gene signature, protein signature, and/or other genetic or epigenetic
signature associated with a specific immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype, wherein said immune
responder phenotype or said immune cell subpopulation associated with a specific immune
responder phenotype is characterized by an enhanced or improved immunological response to
said pathological condition, or an immunomodulant capable of repressing an immune cell gene
signature, protein signature, and/or other genetic or epigenetic signature associated with a
specific immune responder phenotype or an immune cell subpopulation associated with a
specific immune responder phenotype, wherein said immune responder phenotype or said
immune cell subpopulation associated with a specific immune responder phenotype is
characterized by a decreased or diminished immunologica response to said pathological
condition; administering said one or more immune cell to said subject.

[0039] In arelated aspect, the present application provides a method of monitoring treatment
of a gpecific pathological condition, comprising, identifying an immune cell gene signature,
protein signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype or an immune cell subpopulation associated with a specific immune
responder phenotype, optionally wherein said immune responder phenotype or an immune cell
subpopulation associated with a specific immune responder phenotype is characterized by an
enhanced or improved immunological response to said pathological condition, or wherein said

immune responder phenotype or said immune cell subpopulation associated with a specific
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immune responder phenotype is characterized by a decreased or diminished immunological
response to said pathological condition.

[0040] In a related aspect, the present application provides a method of determining the
immune status of a subject, comprising: identifying an immune cell gene signature, protein
signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype or an immune cell subpopuiation associated with a specific immune
responder phenotype.

[0041] In a related aspect, the present application provides an isolated immune cell or
immune cell (sub)population from a subject having a specific immune responder phenotype,
wherein said immune cell or immune cell (sub)population is characterized by an immune cell
gene signature, protein signature, and/or other genetic or epigenetic signature specifically
associated with said immune responder phenotype or an immune cell subpopuiation associated
with a specific immune responder phenotype. The isolated immune ceil or immune cell
(sub)population wherein said immune cell gene signature, protein signature, and/or other genetic
or epigenetic signature is not associated with a different immune responder phenotype or a
different immune cell subpopuiation associated with a specific immune responder phenotype.
[0042] The method according to any of the preceding statements wherein said immune cell
gene signature, protein signature, and/or other genetic or epigenetic signature comprises one or
more genes as defined in any of Tables 1to 156.

[0043] The method according to any of the preceding statements, wherein said immune
responder is an elite controller, a viremic controller, or a previous controller, or wherein said
immune responder phenotype isasdefined in any of Tables 1to 156.

[0044] In a related aspect, the present application provides a method of identifying a
differential signature gene or protein, a gene or protein signature or other genetic or epigenetic
element associated with a specific immune responder phenotype as compared to a different or
non-specific immune responder phenotype comprising: comparing single ceil RNA and/or
protein expression profiles or other genetic or epigenetic profiles of immune cells of a specific
immune responder phenotype and a different or non-specific immune responder phenotype; or
comparing population RNA and/or protein expression profiles profiles or other genetic or
epigenetic profiles of immune cells of a specific immune responder phenotype and a different or

non-specific immune responder phenotype; optionally wherein said comparing is over a time
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course;, optionally wherein said comparing is as to or in response to the particular pathological
insult.

[0045] In an embodiment, the method or immune cell of any of the preceding statements
wherein the immune cell comprises aleukocyte or an antigen presenting cell.

[0046] In an embodiment, the method or immune cell of any of the preceding statements
wherein the immune cell comprises aB cell.

[0047] In an embodiment, the method or immune cell of any of the preceding statements
wherein the immune cell comprises aT cell.

[0048] In an embodiment, the method or immune cell of any of the preceding statements
wherein the immune cell comprises a monocyte.

[0049] In an embodiment, the method or immune cell of any of the preceding statements
wherein the immune cell comprises a dendritic ceil.

[0050] In an embodiment, the method of any of the preceding statements, wherein comparing
isasto or in response to the particular pathogen, preferably ahuman or animal pathogen.

[0051] In an embodiment, the method of any of the preceding statements, wherein comparing
is as to or in response to the particular pathogen and the particular pathogen comprises a
bacterial, fungal, protozoal, parasitic, or viral pathogen. In an embodiment, the method wherein
the viral pathogen comprises HIV.

[0052] In an embodiment, the method of any preceding statement wherein comparing obtains
up-regulation of one or more of CD226, IL1R2, KIR2DH4, KIR3DL1, KIR3DL2, and said up-
regulation indicates pathogen controller or elite controller immune cell.

[0053] In an embodiment, the method of any preceding statement wherein comparing obtains
up-regulation of one or more of SPP1*, TNFAJP6*, CXCL.10*, SPINK 1, SLC39A8, IL24, MSG,
EMP1*, FPR3, DHRS9, TPST1*, PPARG, IL1R2*, CD226, KIR3DL1, KIR2DS4, KIR3DLZ2,
ILIA*, or BCAR3, and said up-regulation indicates pathogen controller immune cell or elite
controller immune ceil.

[0054] In an embodiment, the application provides amethod of any preceding statement
wherein comparing obtains up-regulation of PDLI (CD274), and/or CD64 (FCGRIA) and said
up-regulation indicates elite controller immune cell.

[0055] In an embodiment, the application provides a method or immune cell according to

any of the preceding statements wherein said differential signature gene or said gene signature is
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one or more selected from CD226, IL1R2, KIR2D$4, KIR3DL1, KIR3DL2, preferably
expression or upregulation thereof.

[0056] In an embodiment, the application provides a method or immune ceil according to
any of the preceding statements wherein said differential signature gene or protein or said gene
or protein signature is one or more selected from SPP1*, TNFAIP6*, CXCL10*, SPINKI,
SLC39A8, IL24, MSG, EMP1*, FPR3, DHRS9, TPST1*, PPARG, IL1R2*, CD226, KIR3DL1,

KIR2DHA, KIR3DL2, ILIA*, or BCARS3, preferably expression or upregulation thereof.

[0057] In an embodiment, the application provides a method or immune cell according to
any of the preceding statements wherein said differential signature gene or protein or said gene
or protein signature is one or more selected from PDLI, and/or CD64, preferably expression or
upregulation thereof.

[0058] In an embodiment, the application provides a method or immune cell of any
preceding statement wherein the immune cell comprises amouse cell or a human immune cell or
an immune cell in amodel non-human organism, a model non-human mammal that expresses a
Cas protein, amouse that expresses a Cas protein, acell in vivo or acell ex vivo or acel in vitro.

[0059] In an embodiment, the application provides a method or immune cell of any of the
previous statements wherein the human immune cell comprises an immune cell of a patient
having a particular pathological condition and comparing isasto or in response to the particular
pathological condition.

[0060] In an embodiment, the application provides a method or immune cell of any of the
previous statements wherein the human immune cell comprises an immune cell of a patient
infected by the particular pathogen and comparing is as to or in response to the particular
pathogen.

[0061] In an embodiment, the application provides a method or immune cell of any of the
previous statements further comprising expanding a population of pathogen controller or elite
controller immune ceils or broad neutralizet immune cells.

[0062] In an embodiment, the application provides a method or immune cell of any of the
preceding statements wherein the immune cell comprises €elite controller immune cells.

[0063] In an embodiment, the application provides a method or immune cell of any of the
preceding statements comprising introducing elite controller immune cells of the population into

the patient.
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[0064] In an embodiment, the application provides a method or immune cell of any of the
previous statements further including administering to the patient an immune stimulator or
adjuvant. In afurther embodiment, the application provides a method or immune cell wherein the
immune stimulator or adjuvant comprises TLR3 ligand, preferably poly I:C.

[0065] In a related aspect, the present application provides a method of constructing an
immune cellular network or circuit associated a specific immune responder phenotype as
compared to a different or non-specific immune responder phenotype, comprising: introducing
perturbation(s) over a course of time to each ceil in a population of the immune ceils, measuring
genomic, genetic, epigenetic, transcript, expression and/or phenotypic differences of each
immune cell and coupling perturhation(s) with measured differences to infer intercellular and/or
intracellular networks or circuits associated with the specific immune responder phenotype. In an
embodiement, the application provides such a method wherein the perturbation(s) comprise a
least 1, 2, 3, 4 or more single-order or combinatorial perturbations. In an embodiement, the
application provides such a method wherein single-order or combinatorial perturbations
comprise 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98 or 99 or massively paralel
perturbations. In an embodiment, the method wherein perturbation(s) include contacting the
immune cells with aparticular pathogen.

[0066] In an embodiment, the application provides a method of any of the preceding
statements wherein the immune cell comprises aleukocyte or an antigen presenting cell.

[0067] In an embodiment, the application provides a method of any of the preceding
statements wherein the immune cell comprises aB cell.

[0068] In an embodiment, the application provides a method of any of the preceding
statements wherein the immune cell comprises a T cell.

[0069] In an embodiment, the application provides a method of any of the preceding
statements wherein the immune cell comprises a monocyte.

[0070] In an embodiment, the application provides a method of any of the preceding
statements wherein the immune cell comprises a dendritic cell. In an embodiment, the method is

a method wherein the particular pathogen comprises a bacterial, fungal, protozoal, parasitic, or
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vira pathogen. In an embodiment, the method is a method wherein the particular pathogen
comprises a viral pathogen. In an embodiment, the method is a method wherein the vira
pathogen comprises HIV. In an embodiment, the method is a method method wherein
perturbation(s) comprise one or more genetic perturbation and/or one or more epigenetic or
epigenomic perturbation. In an embodiment, the application provides a method of any of the
preceding statementswherein at least one perturbation is introduced with RNAi- or a CRISPR-
Cas system. In an embodiment of the method at least one perturbation is introduced via a
chemical agent, an intracellular spatial relationship between two or more cells, an increase or
decrease of temperature, addition or subtraction of energy, electromagnetic energy, or
ultrasound. In an embodiment of the method the immune cell comprises the immune cell
comprises a mouse cell or a human immune cell or an immune cell in a model non-human
organism, a model non-human mammal that expresses a Cas protein, a mouse that expresses a
Cas protein, a ceil in vivo or acell ex vivo or a cell in vitro. In an embodiment of the method
measuring or measured differences comprises measuring or measured differences of DNA, RNA,
protein or post translational modification; or measuring or measured differences of protein or
post translational modification correlated to RNA and/or DNA level(s). In an embodiment of the
method the method includes sequencing, and prior to sequencing: (a) perturbing and isolating a
single cell with at least one labeling ligand specific for binding a one or more target RNA
transcripts, or isolating a single cell with at least one labeling ligand specific for binding at one
or more target RNA transcripts and perturbing the cell; and/or (b) lysing the cell under
conditions wherein the labeling ligand binds to the target RNA transcript(s). In an embodiment
of the method wherein step (a) comprises perturbing and isolating a single ceil with at least one
labeling ligand specific for binding a one or more target RN A transcripts. In an embodiment, the
method wherein step (a) comprises isolating a single cell with a least one labeling ligand
specific for binding a one or more target RNA transcripts or protein product thereof, and
perturbing the ceil. In an embodiment of the method perturbing or perturbation(s) comprise(s)
genetic perturbing. In an embodiment of the method perturbing or perturbation(s) comprise(s)
single-order perturbations. In an embodiment of the method  perturbing or perturbation(s)
comprise(s) combinatorial perturbations. In an embodiment, the perturbing or perturbation(s)
comprises gene knock-down, gene knock-out, gene activation, gene inhibition, gene insertion, or

regulatory element deletion. In an embodiment, the perturbing or perturbation(s) comprises
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genome-wide perturbation. In an embodiment, the perturbing or perturbation(s) comprises
performing CRISPR-Cas-based perturbation. In an embodiment, the method perturbing or
perturbation(s) comprises performing pooled single or combinatorial CRISPR-Cas-based
perturbation with a genome-wide library of sgRNAs. In an embodiment, the perturbing or
perturbation(s) comprises performing pooled combinatorial CRISPR-Cas-based perturbation
with a genome-wide library of sgRNAs. In an embodiment of the methodeach sgRNA comprises
aunique molecular identifier. In an embodiment, the each sgRNA is co-delivered with areporter
MRNA. In an embodiment of the method perturbing or perturbation(s) comprises subjecting the
immune cell to an increase or decrease in temperature and/or a chemical agent, and/or a chemical
agent and/or temperature increase or decrease across a gradient; and/or an immune stimulator or
adjuvant, and/or a TLR3 ligand, for instance poly I:C.

[0071] In arelated aspect, the application provides a method of any of the foregoing methods
wherein the immune cell isin amicrofluidic system.

[0072] In arelated aspect, the application provides amethod of any of the foregoing methods
wherein the immune cell isin adroplet.

[0073] In an aspect, the application provides a method of constructing an immune cellular
network or circuit associated a specific immune responder phenotype as compared to a different
or non-specific immune responder phenotype wherein perturbing or perturbation(s) comprises
transforming or transducing the immune cell or a population that includes and from which the
immune cell isisolated with one or more genomic sequence-perturbation constructs that perturbs
a genomic sequence in the immune cell. In an embodiment of the method perturbing or
perturbation(s) comprises multiplex transformation with a plurality of genomic sequence-
perturbation constructs.

[0074] In arelated aspect, the present application provides a method of treating a patient in
need thereof having a pathological condition comprising: (a) analyzing a gene signature, protein
signature, and/or other genetic or epigenetic signature responsible for a particular immune
responder phenotype in immune cells obtained from the patient; (b) treating the patient with an
immunomodulatory, immune stimulator or adjuvant when the gene signature, protein signature,
and/or other genetic or epigenetic signature is not detected, whereby the immunomodulatory,
immune stimulator or adjuvant induced the gene signature, protein signature, and/or other

genetic or epigenetic signature.
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[0075] In arelated aspect, the present application provides a method of treating a patient in
need thereof having an infection comprising: (a) determining CD64 and/or PDLI expression in
dendritic cells obtained from the patient; (b)treating the patient with an immune stimulator or
adjuvant wherein the patient has CD641o and/or PDLI- dendritic cells, whereby the immune
stimulator or adjuvant shifts the proportion of dendritic cells towards CD64+ and/or PDL1+
dendritic ceils. In an embodiment, the method wherein the immune stimulator or adjuvant is a
TLR3 ligand.

[0076] In arelated aspect, the present application provides a method of treating a patient in
need thereof having an infection comprising: (a) determining the presence of an antipathogen
gene signature, protein signature, and/or other genetic or epigenetic signature in immune cells
obtained from the patient; (b) treating the patient with an immunomodulator, immune stimulator
or adjuvant wherein the patient has immune cells not expressing an antipathogen gene signature,
protein signature, and/or other genetic or epigenetic signature, whereby the immunomodulator,
immune stimulator or adjuvant shifts the proportion of immune cells towards an antipathogen
gene signature, protein signature, and/or other genetic or epigenetic signature. In an embodiment
of the method the infection comprises a bacterial, fungal, protozoal, parasitic, or vira pathogen.
In an embodiment of the method the infection comprises aviral infection. In an embodiment of
the method the viral infection comprises HIV. In an embodiment of the method the
immunomodulator, immune stimulator or adjuvant isa TLR3 ligand.

[0077] In arelated aspect, the present application provides a method of treating a patient in
need thereof having an infection comprising: (a) determining the presence of an antipathogen
gene signature, protein signature, and/or other genetic or epigenetic signature in immune cells
obtained from the patient, (b) treating the patient with immune cells having an antipathogen gene
signature, protein signature, and/or other genetic or epigenetic signature. In an embodiment, the
method is a method wherein determining the presence of an antipathogen gene signature, protein
signature, and/or other genetic or epigenetic signature comprises determining CD64 and/or PDL 1
expression in dendritic cells obtained from the patient. In an embodiment of the method the
patient has CD641o and/or PDLI- dendritic cells, and treating the patient with dendritic cells
having an antipathogen gene signature, protein signature, and/or other genetic or epigenetic
signature comprises administering CD64+ and/or PDL1+ dendritic cells. In an embodiment of

the method the treating is of cells of apopulation that was expanded from a sample of cells of or



WO 2017/147196 PCT/US2017/018963

from the patient. In an embodiment of the method the infection comprises a bacterial infection.
In an embodiment of the method the infection comprises a viral infection. In an embodiment of
the method the viral infection comprises HIV.

[0078] In an aspect of the invention, the present application provides an isolated population
of immune cells from a specific immune responder phenotype, characterized by the signature as
defined in any of Tables 1to 156. In further particular embodiments, the isolated population of
immune cells is a Cluster-I-like’CD64 ™ PD-LI ™I ¢cDC cell population.

[0079] In a related aspect, the present application provides a method for identifying an
isolated cell population as characteristic for a specific immune responder phenotype, the method
characterized by the steps of @) determining the gene and/or protein expression pattern and/or
other genetic or epigenetic pattern of said isolated cell population and b) determining whether
said expression pattern corresponds to a signature asdefined in any of Tables 1to 156.

[0080] In a related aspect, the present application provides a method of selecting cell
population characteristic for a specific immune responder phenotype from a patient, said method
comprising collecting a pool of immune cells from said patient and b) selecting said cell
population based on a signature as defined in any of Tables 1to 156.

[0081] In a related aspect, the present application provides a method for identifying an
immunomodulant, said method comprising (a) obtaining a population of immune cells with an
RNA and/or protein expression pattern and/or other genetic or epigenetic pattern which is
different from a signature as defined in any of Tables | to 156 (b) treating said population of
immune cells with a candidate immunomodulant and (c) determining whether the RNA and/or
protein expression pattern and/or other genetic or epigenetic pattern of said immune cells evolves
to a signature as defined in any of Tables 1to 156.

[0082] In arelated aspect, the present application provides a method for determining the
immune status of a patient, said method comprising (a) isolating a population of immune cells
from said patient and (b) determining the RNA and/or protein expression pattern and/or other
genetic or epigenetic pattern of said isolated cell population as to whether or not said RNA
and/or protein expression pattern and/or other genetic or epigenetic pattern corresponds to an
RNA and/or protein expression pattern and/or other genetic or epigenetic pattern characteristic of

a specific immune responder phenotype, said RNA and/or protein expression pattern and/or other
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genetic or epigenetic pattern being characterized respectively by a signature as defined in any of
Tables 1to 156.

[0083] In arelated aspect, the present application provides a method for determining the
suitability of a patient for treatment with an immunomodulator, said method comprising (@)
isolating a population of immune cells from said patient and (b) determining the RNA and/or
protein expression pattern and/or other genetic or epigenetic pattern of said isolated cell
population asto whether or not said RNA and/or protein expression pattern and/or other genetic
or epigenetic pattern corresponds to an RNA and/or protein expression pattern and/or other
genetic or epigenetic pattern characteristic of a specific immune responder phenotype being
characterized respectively by a signature as defined in any of Tables 1to 156 and (c) determining
the suitability of said patient for treatment with an immunomodulator based thereon.

[0084] In a related aspect, the present application provides a method of identifying a
differential signature gene, a gene signature or other genetic or epigenetic element associated
with a specific immune responder phenotype as compared to a different or non-specific immune
responder phenotype comprising, comprising: comparing single cell RNA and/or protein
expression profiles and/or other genetic or epigenetic profiles of immune cells of a specific
immune responder phenotype and a different or non-specific immune responder phenotype; or
comparing population RNA and/or protein expression profiles and/or other genetic or epigenetic
profiles of immune cells of a specific immune responder phenotype and a different or non-
specific immune responder phenotype; wherein said immune cells are selected based on their
binding to or displaying of a pathogen protein. In an embodiment of the method said pathogen
protein isavira coat protein. In an embodiment of the method said viral protein isgpl40.

[0085] In a related aspect, the present application provides a method for determining the
immune status of a patient infected with a pathogen said method comprising (@) isolating an
immune cell population from said patient (b) contacting said cells in vitro with said pathogen, (c)
determining the single cell or ceil population RNA and/or protein expression profiles and/or
other genetic or epigenetic profiles of said immune cells and (d) determining the immune status
of said patient based thereon. In an embodiment of the invention, the application provides
amethod wherein said method comprises determining the number of cells having an expression
profile corresponding to either VexA, VexB and VexC cell profiles, characterized by a signature
as defined in any of Tables 1to 20.
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[0086] In a related aspect, the present application provides a method for determining the
suitability of a patient infected with a pathogen for treatment with an immunomodulator, said
method comprising (&) isolating a population of immune ceils from said patient and (b)
contacting said cells in vitro with said pathogen, (c) determining the single cell or cell population
RNA RNA and/or protein expression profiles ami/or other genetic or epigenetic profiles of said
immune cells, based on the presence of cells having either aVexA, VexB or VexC profile and
(d) determining the suitability of said patient for treatment with an immunomodulator based
thereon.

[0087] In a related aspect, the present application provides a method for identifying an
immunomodulant, said method comprising (a) obtaining a population of immune cells, (b)
determining the single cell or cell population RNA and/or protein expression profiles and/or
other genetic or epigenetic profiles of said immune cells (b) contacting said ceils in vitro with
said pathogen, (c) determining the single cell or cell population RNA and/or protein expression
profiles and/or other genetic or epigenetic profiles of said immune cells and (d) determining
whether said immunomodulant is capable of increasing the number of cells having an expression
profile corresponding to the VexB profile.

[0088] In a related aspect, the present application provides a method for identifying an
immunomodulant  suitable for the treatment of a pathological condition comprising (@)
identifying a differential signature gene, a gene signature or other genetic or epigenetic element
associated with an immune responder phenotype, a responder immune cell or cell population,
said method comprising comparing the RNA and/or protein expression profile of an immune cell
or cell population from a patient afflicted with said pathological condition which is a responder
patient to the RNA and/or protein expression profile and/or other genetic or epigenetic profile of
a corresponding immune cell or cell population from a non-responder patient and (b) screening
agents for their ability to induce said signature gene, a gene signature or other genetic or
epigenetic element associated with an immune responder phenotype, aresponder immune cell or
cell population in anon-responder immune cell or cell population.

[0089] In an embodiment, the application provides amethod according to any of the
preceding statements wherein said immune responder phenotype is as defined in any of Tables 1

to 156.
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[0090] In an embodiment, the application provides amethod according to any of the
preceding statements wherein said immune cell is selected from leukocytes or antigen presenting
cells.

[0091] In an embodiment, the application provides amethod according to any of the
preceding statements wherein said immune cell isa B-cell.

[0092] In an embodiment, the application provides amethod according to any of the
preceding statements wherein said immune cell isa T-cell.

[0093] In an embodiment, the application provides a method according to any of the
preceding statements wherein said immune cell isadendritic cell.

[0094] In an embodiment, the application provides a method according to any of the
preceding statements wherein said immune cell isamonocyte.

[0095] In a related aspect, the present application provides an (isolated) immune cell or
immune cell population having a signature as defined in any of Tables 1to 156. In further
particular embodiments, the immune cell population is a cDC population characterized by a
Cluster-I-like/CD64 ™ PD-LI "'l signature In another aspect of the invention, the application
provides a pharmaceutical composition comprising the (isolated) immune cell or immune cell
population according to an (isolated) immune ceil or immune cell population having a signature
as defined above and/or the immunomodulant, immunostimulant, or adjuvant as defined in any
of the previous statements. In an embodiment, the application provides the (isolated) immune
cell or immune cell population or the pharmaceutical composition for use in therapy or
prophylaxis. In an embodiment, the the application provides an(isolated) immune cell or immune
cell population or the pharmaceutical composition for use in treating or preventing infection,
cancer, autoimmune disease, or alergy. In an embodiment, the application provides an (isolated)
immune cell or immune cell population or the pharmaceutical composition for use in treating or
preventing vira infection, preferably HIV. In an embodiment, the application provides amethod
for treating or preventing a pathological condition comprising administering to a subject in need
thereof the (isolated) immune cell or immune cell population or the pharmaceutical composition.
In an embodiment, the application provides amethod wherein said pathological condition is
selected from infection, cancer, autoimmune disease, or alergy. In an embodiment of the method

said pathological condition isvira infection, preferably HIV.

A
W



WO 2017/147196 PCT/US2017/018963

[0096] In an embodiment, the application provides animmune cell, pharmaceutical
composition, or method according to any of the preceding statements wherein said immune cell
is selected from leukocytes or antigen presenting cells.

[0097] In an embodiment, the application provides animmune cell, pharmaceutical
composition, or method according to any of the preceding statements wherein said immune celi
isaB-cel!.

[0098] In an embodiment of the immune cell, pharmaceutical composition, or method
according to any of the preceding statements, said immune cell isa T-cell.

[0099] In an embodiment of the immune cell, pharmaceutical composition, or method
according to any of the preceding statements said immune cell isadendritic cell.

[00100] In an embodiment of the immune cell, pharmaceutica composition, or method
according to any of the preceding statements said immune cell is a monocyte.

[00101] In arelated aspect, the application provides avaccine comprising the immune cell or
pharmaceutical composition according to any of the preceding statements.

[00102] In a related aspect, the present application provides a vaccine comprising an
immunomodulatory according to any of the previous statements. In an embodiment, the vaccine
is characterized in that said immunomodulatory is capable of inducing or repressing a specific
immune responder phenotype. In an embodiment, the vaccine further comprises an antigen. In an
embodiment, the vaccine is characterized in that said antigen isan allergen, autoimmune antigen,
tumor antigen, or pathogen antigen. In an embodiment, the vaccine is characterized in that said
antigen isaviral antigen, preferably an HIV antigen.

[00103] In an aspect of the invention, the application provides the use of a gene signature,
immune responder phenotype, immunomodulator, immune cell or immune cell (sub)population
as defined in any of the previous statements for diagnosis or for determining the immune status.
[00104] In an aspect of the invention, the application provides the use of a gene signature,
immune responder phenotype, immunomodulator, immune ceil or immune ceil (sub)popuiation
as defined in any of the previous statements in therapy.

[00105] In an aspect of the invention, the application provides the use of a gene signature,
immune responder phenotype, immunomodulator, immune cell or immune cell (sub)popuiation

as defined in any of the previous statements for prognosis.
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[00106] In an aspect of the invention, the application provides the use of a gene signature,
immune responder phenotype, immunomodulator, immune cell or immune cell (sub)population
as defined in any of the previous statements for monitoring treatment progression or efficiency.
[00107] In a related aspect, the present application provides a method for treating or
preventing a pathological condition by inducing Vex-B D C phenotype in cDC of said patient.
[00108] In particular embodiments of these methods said patient is an immunocompromised
patient.

[00109] In a related aspect, the application provides a method of inducing a population of
CcD64", PD-L1" dendritic cells (DCs) for treating HIV infection or suppressing HIV
replication, comprising contacting PBMCs with an agent that activates one or more of the
following pathways: TLR, IFNG, TLR3, STAT1, MAVS, and IRFI. In particular embodiments,
the agent isatoll-like receptor 3 (TLR3) agonist, such as poly(LC).

[00110] In arelated aspect, the application provides a method from providing a population of
cD64™, PD-L1™ dendritic cells (DCs) for treating HIV infection or suppressing HIV
replication, comprising contacting PBMCs with an agent that activates one or more of the
following pathways. TLR, IFNG, TLR3, STAT1, MAVS, and IRFI, and selecting CD64™, PD-
L ™" ceils therefrom.

[00111] In arelated aspect, the application provides a method of identifying an agent for
treating HIV infection or a method of identifying an agent for suppressing HIV replication,
which comprises: incubating peripheral blood mononuclear cells (PBMCs) in the presence and in
the absence of a test compound, measuring the proportion of cells that are CD64™, PD-L1™
dendritic cells (DCs) compared to the proportion that are CD64-9, PD-L1-0 DCs, in the presence
and in the absence of the test compound, and identifying the agent as treating HIV infection or
suppressing HIV replication if the proportion of CD64™, PD-LI ™ DCs is increased in the
presence of the test compound.

[00112] In particular embodiments, the method comprises comparing expression of one or
more of CD274, FCGR1A, FCGR3A, CLEC12A, SLAMFS, and ICAM1 in the presence and
absence of the test compound and identifying the agent as treating HIV infection or suppressing
HIV replication if the level of one or more of CD274, FCGR1A, FCGR3A, CLECI12A,
SLAMFS, and ICAM1 isincreased in the presence of the test compound.
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[00113] In arelated aspect, the application provides A method of inducing a population of
cD64™, PD-LI ™ dendritic cells (DCs) for treating HIV infection or suppressing HIV replication
(or in a subject in need thereof), which comprises contacting PBMCs with an agent that activates
TBK1.

[00114] In particular embodiments, of the methods provided above, cells of the population of
CD64"™, PD-LI™ dendritic ceils comprise one or more of the following markers differentially
regulated as compared to conventional dendritic cells (cDCs): TNFSF10, TLR2, CSF1R, CD274
(PD-LI), TLR4, ENG, FCGR1A (CD64), SLC3A2, TNFRSFIA, CD4, CD63, SLAMF7,
FCGR3A, ANPEP, ITGAX, CD68, ICAMI, PLAUR, C5AR1, SIGLECY, LILRB3, LILRASG,
LDLRB2, LILRBI, LILRB4, SIRPB1, SIGLECI, TLRS8, LILRA3, CCR1, and CCRS.

[00115] In particular embodiments, cells of the population of CD64™, PD-L1"! dendritic cells
comprise one or more of the following markers upregulated as compared to conventional
dentritic cells (cDCs): CD83, LAMP3, CD63, CD86, and CST7.

[00116]  In particular embodiments, cells of the population of CD64™f, PD-L1™ dendritic cells,
comprise one or more of the following markers upregulated as compared to cDCs: TNFSF10,
CD274 (PD-LI), TLR2, TLR4, FCGR1A (CD64), TNFRSFIA, CD63, SLAMF7, FCGR3A,
ITGAX, CD68, ICAMI, PLAUR, C5AR1, SIGLECY, LILRB3, LILRA6; LILRB2, LILRBI,
LILRBI, SIRPBI, SIGLECI, TLRS8, LILRA3, CCR1, and CCRS.

[00117]  In particular embodiments, cells of the population of CD64™, PD-L1 ™ dendritic cells,
comprise one or more of the following markers upregulated as compared to (cDCs): CD274,
FCGR1 A, FCGR3A, CLEC12A, SLAMPS, and ICAMI .

[00118] In particular embodiments, cells of the population of CD64™, PD-LI ril dendritic cells
comprise one or more of the following markers downregulated as compared to cDCs. CSFIR,
SLC3A2, CD4, ANPEP.

[00119] Accordingly, it is an object of the invention not to encompass within the invention
any previously known product, process of making the product, or method of using the product
such that Applicants reserve the right and hereby disclose a disclaimer of any previously known
product, process, or method. It is further noted that the invention does not intend to encompass
within the scope of the invention any product, process, or making of the product or method of
using the product, which does not meet the written description and enablement requirements of
the USPTO (35 U.S.C. 8112, first paragraph) or the EPO (Article 83 of the EPC), such that
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Applicants reserve the right and hereby disclose a disclamer of any previously described
product, process of making the product, or method of using the product. It may be advantageous
in the practice of the invention to be in compliance with Art. 53(c) EPC and Rule 28(b) and (c)
EPC. All rights to explicitly disclam any embodiments that are the subject of any granted
patent(s) of applicant in the lineage of this application or in any other lineage or in any prior filed
application of any third party is explicitly reserved Nothing herein is to be construed as a
promise

[00120] It is noted that in this disclosure and particularly in the claims and/or paragraphs,
terms such as "comprises', "comprised, "comprising” and the like can have the meaning
attributed to it in U.S. Patent law; e.g., they can mean "includes’, "included”, "including”, and
the like; and that terms such as "consisting essentially of" and "consists essentialy of have the
meaning ascribed to them in U.S. Patent law, e.g., they alow for elements not explicitly recited,
but exclude elements that are found in the prior art or that affect abasic or novel characteristic of
the invention.

[00121] These and other embodiments are disclosed or are obvious from and encompassed by,

the following Detailed Description.
BRIEF DESCRIPTION OF THE DRAWINGS

[00122] The following detailed description, given by way of example, but not intended to
limit the invention solely to the specific embodiments described, may best be understood in
conjunction with the accompanying drawings.

[00123] Figure 1A-1D illustrates a schematic of the experimental design. (1A) PBMCs are
incubated in media alone or media and pseudo-typed human immunodeficiency virus for 24 or
48 hours. Single cells are isolated by FACS and immediately iysed. sScRNA-Seq was performed
on the single cell lysates. (1B) Weighted PCA plot of FACS sorted cells, 24 and 48 hours. Media
ceils are plotted in grey. Vira exposed cells (VEX) separate into three clusters, two distinct (A,
purple, B, blue) and one akin to the media control (C, yellow). With the exception of late-
emerging VEXA, these populations are conserved from 24 to 48 hours. (1C) Hierarchical
clustering and genes-by-cells heatmap of top loading factors associated with PC! and PC2 from
the wPCA shown in B. Two clusters. Vex-A and Vex-B, have digoint sets of active genes. (I1D)

Differential expression analysis of each VEX subset vs. the media control. Barpiot depicts the
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negative log base ten of enrichment P-values for significantly up- (green) or down- (red)
regulated gene sets.

[00124] Figure 2A-2C. (2A) Violin plot of viral TPM in each media control and each VEX
subset at 24 and 48 hours (2B) Alignment of viral reads (grey) from media and VEx samples a
24 and 48 hours to pseudo-typed viral plasmid (bar at top, colored by gene) in Integrated
Genomics Viewer. Vira reads align to the plasmid with few mutations (2C) PCA from IB
colored by mean RNA half-life. High RNA turnover is shown in blue, low turnover in green.
[00125] Figure 3A-3F. (3A) Flow cytometry overlayed dot plots of CD14-PBMCs from the
original patient used for Sc-RNA analysis cultured in media (grey) or media and pseudo-typed
HIV virues (blue). Flow plots analyze expression of CD64 (y-axis, left panel) and PD-LI (y-axis,
right plots) vs CD86 (x-axis). (3B) Flow cytometry analysis of CD64 vs PD-LI expression on
CD 14-, CDllc+, HLADR+ PBMCs defining 3 populations CD64 high, PD-LI high (blue);
CD64 intermediate, PD-LI intermediate (orange); and CD64 low, PD-LI low (green)
populations. (3C) Spider plot depicting estimated proportions of sorted PD-LI, CD64 high (blue)
medium (orange) and low (green) for VEXx subset, given exposure (solid line) or control (dashed
line). Gene signatures for the PD-LI, CD64 populations were generated from sequencing data on
the sorted populations from A . (3D) Concentration of HIV-1 reverse transcripts present on sorted
CD64Hi PDLIHi (Hi; blue), CD64Int PDLIInt (Int; orange) and CD64Lo PDLILo (Lo; green)
a 24h after exposure to VSV G-pseudotyped HIV-1 virus. (3E) Representative flow cytometry
histograms showing overlay of CFSE dilution of CD4 (left panel) and CDS (right panel) cultured
for 7 days in the presence of sorted PD-LI, CD64 high (blue), CD64Int PDLIInt (orange), and
CD64Lo PDLILo (green) to allogeneic HIV-1 exposed cDCs Numbers on histograms represent
percentage of CFSELo proliferating cells. (3F) Proportion of proliferating CD4 (left) and CDS
(right) from n=5 patients cultured with sorted allogeneic Hi, Int and Lo HIV-1 exposed cDC
populations defined asin (E). PD-LI, CD64 high populations have significantly greater ability to
stimulate proliferation in both CD4+ and CD8+ T cells. ** = p <0.05 Kruskal Wallis and posthoc
dunns test #-=p < 0,05 Wilcoxon matched-pairs signed rank test.

[00126] Figure 4A-4F. (4A) Percentage of CD64Hi CD86Hi (top) and PD-LI Hi CD86Hi
(lower) cells in CD14- CDI IcHi HLADR+ PBMCs from elite controllers (EC), untreated
chronic progressors (CP) and HIV-negative (Neg) after 24h of culture in media or VSVG-
pseudotyped HIV-1. PD-LI high, CD64 high ceils are observed in all patients, but are only
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significantly induced by virus in cultures of EC cels. **; p< 0.01 Wilcoxon matched pairs
signed rank test. (4B) Heatmap of correlations between scRNA-Seq (single cells colored by PCA
cluster in IB) and publically available mouse DC populations microarray or nCounter data
Mouse DCs were stimulated for O hours (control) or 24 hours with one of five TLR adjuvants.
Dotted lines separate cells in different clusters. VEX-B appears most characteristic of TLR 3-
agonist induction (POLYIC). (4C) Proportion of CD64Hi PDLIHi cells present on CD14-
CDI IcHi HLADR+ c¢DCs from healthy individuals cultured in the absence or the presence of
VSVG-pseudotyped HIV-1 aone or in combination with TLR ligands (TLRL)( TLRAL,LPS;
TLR3L PolyTC; TLR2L, PGNA; TLR8L, CL097). Combination of HIV-1 plus TLR3L
significantly induce the CD64, PD-L1 high pop in non-elite controllers. ***, p <0.001 Wilcoxon
matched pairs signed rank test (4D) Volcano plot of shRNA signatures, colored by effect and
sized according to impact on 1"1R4 in mouse at 6 hours. Highly significant genes are named in
the plot. (4E) Proportions of CD64, PD-L1 high cells included in CD14- CDI IcHi HLADR+
cDCs cultured in the presence or absence of virus and DMSO (control) or a drug inhibiting
TBK1 (cyan). TBK1 was chosen from the volcano plot in D. PBMCs from ECs were incubated
with the indicated combination of virus, DMSO and drug and analyzed by FACS. Drugs
targeting TBK1 * p<0.05; Wilcoxon matched pairs signed rank test. (4F) Proportions of
CD64Hi PDLIHi cdls from cells from hedthy individuas (Left) and elite controllers (right)
cultured in the absence or the presence of TLR3ligands and nano-particle loaded HIV-1 ss/ds
DNA (100 nt Gag). Single controls of cells exposed to TLR3L, ss/dsDNA and nanoparticles are
aso included. * P< 0.05; ** P< 0.01 Wilcoxon signed rank test n= 8 HIV negative patients and
n=6 elite controllers.

[00127] Figures 5A-5C illustrate scRNA-Seq of the response of elite controller (EC)
conventional dendritic cells (cDCs) to vird infection. (5A) Left: Schematic representation of
experimental system. After incubation with or without vims for 48 hours, conventional dendritic
cells (cDCs) were isolated from PBMCs by FACS and profiled by scRNA-Seg. Right: Violin
plots of single-cell expression levels for ten select genes for each EC donor (pi, p2, p3). Vertical
lines represent individua cellular vaues, the upper (grey) haf of the violin shows the
distribution of values for a media control and the bottom (red) shows the same for virus-exposed
cells. (SB) t-Distributed Stochastic Neighbor Embedding (t-SNE) of al FACS sorted DCs across

three EC subjects (pi circles, p2 triangles and p3 squares). Virus exposed cells are outlined in
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red; media exposed have no outline. Cells separate into five distinct clusters. (5C) Bar plot
depicting percentage of total cDCs in each cluster for each patient under media and vira
exposure conditions.

[00128] Figures 6A-6G illustrate the identification of apotentially functional response group.
(6A) CDF comparisons for single cells from each cluster identified in Fig 1with gene signatures
from GSE. (6B) Potential surface markers specific for cluster 1 (cyan), cluster 2 (orange), shared
cluster 1/2 (white). (6C) Adjusted negative log-fold-change p-value for regulator}' pathways in
cluster 1vs 3/4/5 and cluster 2 vs 3/4/5, enriched in cluster 1(cyan) and common to cluster 1and
2 (white). (6D) Upstream regulator pathways significantly deactivated (blue), neutral (white) or
activated (orange) in cluster 1vs combined cluster 3/4/5. (6E) Canonical pathways significantly
deactivated (blue), neutral (white) or activated (orange) in cluster 1vs combined cluster 3/4/5.
(6F) Volcano plot of negative log 1DR vs mean differential log-expression between cluster 1 and
cluster 3/4/5. Selected potential marker genes are labeled in red. (6G) Selection of cluster one-
specific genes encoding surface proteins for validation as cluster 1 markers. Thirty-one genes
(listed in box) were significantly differentially expressed in cluster 1, reproducible across all
three ECs profiled, and markers of cell differentiation. Candidate markers shown in green were
selected for validation by FACS.

[00129] Figures 7A-7G illustrate that high levels of CD64 and PD-L1 defmice highly
functional cluster 1-like cDCs. (7A) Flow cytometry analysis of either CD64 (y-axis, left panel)
or PD-L1 (y-axis, right panel) vs CD86 (x-axis) expression in cDCs from pi in Fig. 5. Numbers
above represent the percentage of CD64™/PD-LI ™ cells (top right gate; light blue) at 24 hours in
media (grey) and pseudotyped virus exposure (red) conditions. (7B) Flow cytometry plots
showing analysis of CD64 vs PD-L1 expression on cDCs exposed to pseudotyped HIV-1 for
24h, defining 2 populations: CD64™ PD-LI ffi (Hi; blue) and CD64L°,PD-LiLo (Lo; green).
Percentage in each gate listed above. (7C) Spider plot depicting the contribution of each subset
(cl-c5) to population-level RNA-Seq data from cells inthe Hi and Lo PD-L1,CD64 gates (asin
7C), 48h after viral (solid line) or media exposure (dashed ling). (7D) Proportion of proliferating
CD4+ (left) and CD8* (right) T cells co-cultured with the Hi and Lo sorted virus-exposed cDCs
populations (n=5 patients). (7E) proportion of total IFNy* CD8* T cells cultured with the Hi and
Lo sorted virus-exposed cDCs populations (n=5 patients). (7F) Pie chart showing CD 107a and
TNFcc expression on CD8* T ceils cultured with Hi (left) or Lo (right) cDCs. (7G) Dot plots of
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proportions of CD107a*, TNFa~ (left) and CD107a*, TNFa" (right) CD8* T cells cultured with
Hi and Lo cDCs. Statistical significance was evaluated using Wiicoxon matched pairs signed-
rank test (*, p<0.05).

[00130] Figures 8A-8G illustrate adjuvant based modulation of innate immune activation in
cDCs alters maturation towards a cluster 1 phenotvpe. (8A) Proportions of CD64™ PD-LI
cDCs induced from multiple elite controllers (n==s), untreated chronic progressors (n=8) and
HIV-negative individuals (n=7) after 24h of culture in media or VSV-G pseudotyped HTV-1 (**,
p<0.01; Wiicoxon signed-rank test). (8B) Heatmap of weighted correlations between scRNA-Seq
cluster medians and microarray data from mouse BMDC populations that were either
unstimulated or stimulated with different TLR ligands for 24h (adapted from Amit et al, Science
2009 (Amit et al. 2009); see Methods). (8C) Proportion of CD64™ PDLI *i cells among cDCs
from PBMCs isolated from HIV-negative individuals cultured in the absence or the presence of
VSV-G pseudotyped HIV-1, aone or in combination with TLR ligands (TLRL: TLR2L, PGNA,
n=l |; TLR3L, PolyLC, n=I |; TLRA4L, LPS, n=8; TLR8L, CL097, n=l |; Methods). Statistical
significance was calculated using Dunn's test (**, p<0.01). (8D) Volcano plot of negative log
un-adjusted p-value (Wiicoxon Rank-Sum) vs mean difference in upstream regulatory score
between cluster 1 and cluster 3/4/5 based on single-cell correlations with shRNA-perturbation
profiles from mouse BMDCs stimulated with LPS for 6h (adapted from N. Chevrier et a/.,
Systematic Discovery of TLR Signaling Components Delineates Viral-Sensing Circuits. Cell
147, 853-867 (2011); see Methods). The net effect (activate, inhibit, both) of each perturbation is
denoted by color (red, blue, grey; respectively), asis its breadth (size). (8E) Proportions of
cD64"% PD-LI Mi cells among EC c¢DCs cultured in the presence or absence of virus and DMSO
(control) or 1uM of BX795 TBK1 inhibitor (cyan; n=T0). Statistical significance was calculated
using aWiicoxon signed-rank test (*, p<0.05). (8F) Proportions of CD64™, PD-LI ™ cells anong
cDCs from healthy individuals (indigo) and elite controllers (olive) cultured in the absence or the
presence of 2u¥mi Poly I:C and polymer nanoparticles loaded with single-stranded (ss) or
double stranded (ds) 100 nucleotide HIV-1 DNA (==8, HIV negative individuals, n=6, ECs, **,
p<0.01; *, p<0.05, Wiicoxon signed-rank test (black) or Mann-Whiney test (red). (8G)
Proportion of proliferating CD4~ or CD8* cultured with Hi or Lo cDC from a healthy donor
stimulated with TLRL3 and nanoparticles containing gag ssDNA.
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[00131] Figures 9A-9B illustrate a unifying model of results. (9A) Potential -energy diagram
conceptualizing how adjuvants and perturbations alter the percentage of cDCs generating each
response profile, cluster 1-5. (9B) Network diagram depicting tested nodes implicated in the
cluster 1cDC response.

[00132] Figure 10A illustrates the distribution of "common genes' detected per library (see
Methods). Red line represents adaptive threshold below which al samples were removed from
further analysis.

[00133] Figure 10B illustrates the difference in scone correlation normalization metrics
before and after full-quantile normalization. While the correlation between the first 3 expression
PCs and the first 3 PCs computed across negative controls (1. Picard Tools Metrics and 2.
Housekeeping Genes) tend to decrease, correlations with the first 3 PCs across positive controls
(3. Innate Immune System genes) tends to increase.

[00134] Figure 10C illustrates three examples of False-Negative Characteristic fits, exhibiting
three different relationships between the mean expression of a housekeeping gene and rate of
"drop-out."” Colors represent the overall quality of the AUC.

[00135] Figure 10D illustrates the distribution of fit FNR AUC per library. Red line
represents adaptive threshold above which al samples were removed from further anaysis
[00136] Figure 10E illustrates the difference in scone RLE metrics before and after full-
guantile normalization. The mean sample-median RLE decreases, as does the variance of the
sampie-IQR RLE decrease: both global differential expression and differential expression
variability is reduced.

[00137] Figure 10F illustrates the difference in scone average silhouette width metrics before
and after full-quantile normalization). The average silhouette width of biological exposure group
(patient x exposure x timepoint x viability sort) aswell asthat of the batch decrease. However,
the average silhouette width of PAM clustering tends to increase

[00138] Figure 10G illustrates the distribution of number of reads per library. Red line
represents adaptive threshold below which all samples were removed from further analysis.
[00139] Figure 10H illustrates the distribution of alignment ratio per library. Red line
represents adaptive threshold below which all samples were removed from further analysis.
[00140] Figure 11A illustrates alignment of viral reads (readsin grey; histogram of readsin

green) from pooled media or virus-exposed ceils at 24 and 48 hours (top) to the viral sequence
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between the 5'LTR and 3' LTR of our pseudo-typed viral plasmid (bar at top, colored by gene).
Representative single cells are shown a bottom. Vertical bars mark positions in the plasmid
sequence where there are at least 18 Adenines in a 30 base pair window.

[00141] Figure 11B illustrates HIV-1 B consensus genome (http://www.hiv.lanl.gov/) with
regions homologous to pseudotyped virus highlighted in red (BLAST). Bottom: consensus genes
shown in blue. Adenine-rich regions (>18 A in 30 bp window) could potentially anneal primers
used in SMART-Seq2 and are marked with vertical bars.

[00142] Figures 12A-12D illustrates single cell data structure at 24 hours in patient 1. (12A)
illustrates PCA of single cell sequencing data from pi, p2 and p3 after 48 hour incubation (same
data presented in t-SNE in Fig. 5B). (12B) illustrates cDCs from pi incubated for 24 (Figs,12A-
12B) and 48 (Figs, 12C-12D) in Media (left) or HIV (right), plotted in the same PCA space asin
a. Data points at 24 hours are colored by nearest neighbor from 48 hour clustering.

[00143] Figures 13A and 13B illustrate the identification of a potentially functional response
group. (13A) CDF comparisons for single cells from each cluster identified in Fig 1 with gene
signatures from GSE. Cumulative distribution function (y axis) of the overlap between single cell
cluster data (colored lines) and gene expression signatures from stimulated vs unstimulated data
in GSE. Cluster data with gene expression signatures more closely mapping GSE data from the
stimulated condition shift left, unstimulated shift right. (13B) CDF plot showing overlaps with a
gene set of interferon stimulated genes. Clusters with stronger interferon stimulated gene
signatures shift right.

[00144] Figure 13C illustrates a volcano plot of negative log 1DR vs mean differential log-
expression between ciuster 1and cluster 2. Selected potential marker genes are labeled in red.
[00145] Figure 13§) illustrates a volcano plot of negative log IDR vs mean differential log-
expression between cluster 2 and combined cluster 3/4/5. Selected potential marker genes are
labeled in red.

[00146] Figures 13E and 13F illustrate an analysis of immune activation across clusters.
(13E) Upstream regulator pathways significantly deactivated (blue), neutral (white) or activated
(orange) in cluster 1vs cluster 2. (13F) Canonical pathways significantly deactivated (blue),
neutral (white) or activated (orange) in cluster 1vscluster 2.

[00147] Figures 13G and 13H illustrate an anaysis of immune activation across clusters

(13G) Upstream regulator pathways significantly deactivated (blue), neutral (white) or activated
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(orange) in cluster 2 vs combined cluster 3/4/5. (13H) Canonical pathways significantly
deactivated (blue), neutral (white) or activated (orange) in cluster 2 vscombined cluster 3/4/5.
[00148] Figure 14 illustrates the identification of genes enriched in Media vs HIV exposure
conditions for cluster 1. Specificaly, Negative log 10 (Irreproducible Discovery Rate) vs mean
log differential of genes expressed in cluster 1 single cells in media and virus exposure
conditions. Genes dignificantly differentialy expressed in HIV (right) or Media (left) are
highlighted in red and labeled.

[00149] Figure ISA illustrates hierarchical clustering of a genes cross genes correlation
matrix for genes reproducibly expressed across all three EC patients. Reproducible genes cluster
into four modules (ml-m4).

[00150] Figures 15B illustrates hierarchical clustering of genes (from reproducible modules
in a) cross cells (48 hour single cell data from pi, p2, p3) heatmap.

[00151] Figure 16A illustrates representative flow cytometry analysis of CD86 (X) versus
either CD16 or ICAM1 or SLAMF8 or CLEC12A (Y) in gated CD14- CD1 IcHi HLADR+ DCs
from our pl EC patient cultured for 24h in the presence of Media (left) or HIV-1 (right).

[00152] Figures 16B illustrates the summary of proportions of CD86Hi DCs from HIV-1EC
(green), chronic progressors (pink) and healthy individuals (blue) expressing high levels of each
of the markers analyzed in Fig. 16A. Statistical significance was calculated using a Wilcox on
matched pairs rank test (*p<0.05).

[00153] Figures 16C illustrates quantification of HIV-1 Reverse transcript amounts by gPCR
present in cDCs exposed in vitro for 24h to a VSVG-pseudotyped HIV-1 vims and sorted on
high (Hi; Blue; n=8) and low (Lo; green; n=8) expression levels of CD64 and PD-L1. Asa
control, cDCs treated in media only were included in the analysis as a control in some
experiments (Orange; n=5). Data indicates values of HIV-1 gag DNA amplification relative to
endogenous CCR5 levels present in each DNA sample.

[00154] Figures 17A-17C illustrate the Proportions of CD64Hi PD-LIHi cells included
within CD 14- CDI IcHi HLADR+ c¢-DC from €lite controllers (a, n=7) and HIV negative donors
(b, n=7) after 24h of culture in the presence of Media or either VSV G-pseudotyped or CCR5
(R5) tropic HIV-1 virus. Statistical significance was calculated using a Kruska-waliis test
followed by a Dunn's test. *p«3.05, **p<0.01. Also, the proportions of CD64H1 PD-LIHi cells
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detected in cDCs sorted prior to culture in the presence of media and VSV G-pseudotyped vims.
Statistical significance was calculated using awilcoxon test (*p<0.05).

[00155] Figure 18A illustrates the flow cytometry analysis of CDS vsintracellular levels of
IFNgamma present in gated CD8 T cells cultured in the absence or the presence of autologous
cDC exposed to HIV-1 and expressing either high or low levels of CD64 and PD-L1. Expression
of CD 107a and intracellular TNFalpha was analyzed on gated IFNgamma positive ceils in each
codition (lower panels). Numbers in quadrants represent proportions of positive cells.

[00156] Figure 18B illustrates the flow cytometry analysis of CFSE levels present in CD4
(upper panels) and CDS (lower panels) co-cultued in the presence of allogeneic cDC exposed to
HIV-1 and expressing high or low levels of CD64 and PD-L1. Numbers on plots represent
proportions of CFSE low proliferating T cells.

[00157] Figures 19A illustrates the proportion of CD64™ PDLI™i cells present on CD 14-
CDI IcHi HLADR+ cDCs from healthy individuals cultured in the absence or the presence of
VSV G-pseudotyped HIV-1 aone or in combination with TLR ligands (TLRL)( TLRAL,LPS;
TLR3L Poly:IC; TLR2L, PGNA; TLR8L, CL097). Combination of HIV-1 plus TLR3L
significantly induce the CD64, PD-LI high pop in non-elite controllers. ***, p <0.001 Wilcoxon
matched pairs signed rank test.

[00158] Figure 198 illustrates the proportions of CD64™, PD-LI ™ cells among cDCs (CD14,
CDlie, HLADR") cultured in the presence or absence of vims and DMSO (control) or either
TLR3 or TLR4 antagonists (SOM). Statistical significance was calculated using a Wilcoxon
signed-rank test (*, p<0.05).

DETAILED DESCRIPTION OF THE INVENTION

[00159] It is to be understood that this invention is not limited to particular methods,
components, products or combinations described, as such methods, components, products and
combinations may, of course, vary. It is aso to be understood that the terminology used herein is
not intended to be limiting, since the scope of the present invention will be limited only by the
appended claims. Preferred features and embodiments of this invention are set forth herein,
including by way of numbered statements. Each feature and embodiment of the invention so
discussed herein may be combined with any other feature and/or embodiments unless clearly

indicated to the contrary. In particular, any feature indicated as being preferred or advantageous
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may be combined with any other feature or features indicated as being preferred or
advantageous. Aspects of the present invention include any one or any combination of one or
more of the aspects, features or embodiments discussed herein, including as enumerated herein 1
to 74, with any other statement and/or embodiments. The present invention is discussed with
respect to particular embodiments but the invention isnot limited thereto but only by the claims.
Any reference signs in the claims shall not be construed as limiting the scope. As also discussed
herein, the term "comprising” does not exclude other elements or steps. The terms "comprising”,
"comprises’ and "comprised of asused herein are synonymous with "including”, "includes' or
"containing”, "contains', and are inclusive or open-ended and do not exclude additional, non-
recited members, elements or method steps. It will be appreciated that the terms "comprising”,
"comprises’ and "comprised of as used herein comprise the terms "consisting of, "consists'
and "consists of, as well as the terms "consisting essentially of, "consists essentialy” and
"consists essentially of. "Consisting essentially of permits inclusion of additional components
not listed, provided that they do not materialy affect the basic and novel properties of the
invention. Singular terms, eg., "a", "an", and "the' include both singular and plura referents
unless the context clearly dictates otherwise. The recitation of numerical ranges by endpoints
includes ail numbers and fractions subsumed within the respective ranges, aswell asthe recited
endpoints. The term "about" or "approximately” as used herein when referring to a measurable
value such as a parameter, an amount, atemporal duration, and the like, is meant to encompass
variations of +/~20% or less, preferably +/-10% or less, more preferably +1-5% or less, and still
more preferably +/-1%% or less of and from the specified value, insofar such variations are
appropriate to perform in the disclosed invention. It isto be understood that the value to which
the modifier "about” or "approximately" refers is itself also specificaly, and preferably,
disclosed. Whereas the terms "one or more" or "at least one", such as one or more or a least one
member(s) of a group of members, is clear per se, by means of further exemplification, the term
encompasses inter alia a reference to any one of said members, or to any two or more of said
members, such as, eg., any >3, >4, >5, >6 or >7 etc. of said members, and up to all sad
members. Ail references cited in the present specification are hereby incorporated by reference in
their entirety. In particular, the teachings of all references herein specifically referred to are
incorporated by reference. Unless otherwise defined, all terms used in disclosing the invention,

including technical and scientific terms, have the meaning as commonly understood by one of
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ordinary skill in the art to which this invention belongs. By means of further guidance, term
definitions are included to better appreciate the teaching of the present invention.

[00160] Reference throughout this specification to "one embodiment™ or "an embodiment'’
means that a particular feature, structure or characteristic described in connection with the
embodiment isincluded in at least one embodiment of the present invention. Thus, appearances
of the phrases "in one embodiment” or "in an embodiment” in various places throughout this
specification are not necessarily al referring to the same embodiment, but may. Furthermore, the
particular features, structures or characteristics may be combined in any suitable manner, as
would be apparent to a person skilled in the art from this disclosure, in one or more
embodiments. Furthermore, while some embodiments described herein include some but not
other features included in other embodiments, combinations of features of different embodiments
are meant to be within the scope of the invention, and form different embodiments, aswould be
understood by those in the art. For example, in the appended claims, any of the claimed
embodiments can be used in any combination. Any drawings herewith form a part of this
specification, and are provided asaway of illustration only of specific embodiments in which the
invention may be practiced, but, it isto be understood that other embodiments may be utilized
and structural or logical changes may be made without departing from the scope of the present
invention. Accordingly, the herein detailed description isnot to be taken in alimiting sense, and
the scope of the present invention is defined by the appended claims.

[00161] The following terms or definitions are provided solely to aid in the understanding of
the invention. Unless specifically defined herein, al terms used herein have the same meaning as
they would to one skilled in the art of the present invention. Practitioners are particularly directed
to Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd ed., Cold Spring Harbor
Press, Plainsview, New York (1989); and Ausubel et al., Current Protocols in Molecular Biology
(Supplement 47), John Wiley & Sons, New York (1999), Innis et a., PCR Protocols. A Guide to
Methods and Applications, Academic Press: San Diego, 1990. Genera principles of
microbiology are set forth, for example, in Davis, B.D. e al., Microbiology, 3rd edition, Harper
& Row, publishers, Philadelphia, Pa. (1980), for definitions and terms of the art. The definitions
provided herein should not be constmed to have a scope less than understood by a person of

ordinary skill in the art.
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[00162] Unless indicated otherwise, all methods, steps, techniques and manipulations that are
not specifically described in detail can be performed and have been performed in a manner
known per se, aswill be clear to the skilled person. Reference isfor example again made to the
standard handbooks, to the general background art referred to above and to the further references
cited therein. Accordingly, the invention can be practiced without undue experimentation by way
of the herein disclosure taken in conjunction with knowledge in the art.

[00163] The present invention provides tools and methods for the systematic analysis of
genetic interactions in immune cells, in particular immune ceil subpopuiations, including higher
order interactions.

[00164] The present invention provides tools and methods for combinatorial probing of
cellular circuits, for dissecting cellular circuitry, for delineating molecular pathways, and/or for
identifying relevant targets for therapeutics development.

[00165] The present invention in certain embodiments relates to analyzing genetic signatures
of immune cells, such as molecular profiling at the single cell or cell (sub)population level,
which immune cells are characterized by or characteristic of a particular immune responder
phenotype.

In an aspect, the invention relates to a method of identifying an immune cell gene signature,
protein signature, and/or other genetic or epigenetic signature associated with a specific immune
responder phenotype or an immune cell subpopulation associated with a specific immune
responder phenotype, comprising: comparing single cell or cell population RNA and/or protein
expression profiles and/or other genetic or epigenetic profiles of a biological sample of said
specific immune responder phenotype with single cell or cell population RNA and/or protein
expression profiles and/or other genetic or epigenetic profiles of a biologica sample of a
different immune responder phenotype or a different an immune cell subpopulation associated
with said specific immune responder phenotype; determining differentially expressed RNAs
and/or proteins and/or other genetic or epigenetic elements; determining an immune cell gene
signature, protein signature, and/or other genetic or epigenetic signature associated with a
specific immune responder phenotype or an immune cell subpopulation associated with a
specific immune responder phenotype as one or more of said differentially expressed RNAs

and/or proteins and/or other genetic or epigenetic elements.
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[00166] Such method also in particular alows to identify particular immune cell
subpopulations which are specifically associated with a particular immune responder phenotype,
aswell asto identify a particular immune responder phenotype, based on detection of such gene
signatures, protein signature, and/or other genetic or epigenetic signature.

[00167] All methods according to various aspect and embodiments of the invention may
involve analyzing gene signatures, protein signature, and/or other genetic or epigenetic signature
or (immune cell) phenotypes based on single cell anayses or adternatively based on cell
population analyses.

[00168] In related aspects, the invention relates to gene signatures, protein signature, and/or
other genetic or epigenetic signature of immune cells associated with particular immune
responder phenotypes, such asfor instance particular immune cell subpopulations. The invention
further relates to particular immune cell subpopulations, which may be identified based on the
methods according to the invention as discussed herein; as well as methods to obtain such cell
(sub)populations and screening methods to identify immunomodulators capable of inducing or
suppressing particular immune cell (sub)populations, such as for instance to ater immune cell
population composition. Methods as described herein alow for instance in certain aspects the
specific (partial) induction or (partial) depletion of particular immune cell subpopulation, such as
to ater for instance an immune responder phenotype, which may in certain embodiments be
defined by particular immune cell (sub)population compositions (e.g. different immune cell
subpopulations characterized by specific immune cell states).

[00169] The invention further relates to various uses of the gene signatures, protein signature,
and/or other genetic or epigenetic signature as defined herein, as well as various uses of the
immune cells or immune cell (sub)populations as defined herein. Particular advantageous uses
include methods for identifying immunomodulators based on the gene signatures, protein
signature, and/or other genetic or epigenetic signature as defined herein. In an aspect, the
invention hereto provides for a method of identifying an immunomodulant capable of
modulating, such as inducing or alternatively suppressing, a specific immune responder
phenotype or a specific subpopulation of immune cells associated with a particular immune
responder phenotype, and having a specific gene signature, protein signature, and/or other
genetic or epigenetic signature, comprising; applying a candidate immunomodulant © an

immune ceil or a population of immune cells and identifying an immunomodulant capable of
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inducing or aternatively suppressing a specific immune responder phenotype if said specific
gene signature, protein signature, and/or other genetic or epigenetic signature is induced or
aternatively repressed in one or more of said immune cells. The invention further relates to
immunomodulators capable of modulating, such as inducing or repressing, a particular immune
responder phenotype or a specific gene signature, protein signature, and/or other genetic or
epigenetic signature, as well as their use for modulating, such as inducing or repressing, a
particular immune responder phenotype, or a particular gene signature, protein signature, and/or
other genetic or epigenetic signature. Such modulation may include for instance specific
induction or alternatively specific reduction of particular immune cells, or immune cell
(sub)populations.

[00870] Infurther related aspects, the invention relates to diagnostic (including monitoring the
immune status of a subject), prognostic (including monitoring treatment efficacy), prophylactic,
or therapeutic methods. Diagnostic or prognostic methods according to the invention in
particular may comprise detecting the gene signatures, protein signature, and/or other genetic or
epigenetic signature as discussed herein. Therapeutic or prophylactic methods according to the
invention in particular may comprise modulating the immune responder phenotype, and may
include modulating the gene signature, protein signature, and/or other genetic or epigenetic
signature of immune cells or immune cell (sub)populations. Such methods include both in vitro
aswell asinvivo modulation.

[00171] Asused herein, the term "gene signature” may be used interchangeably with the term
"signature gene'. These terms relate to one or more gene (or one or more particular splice
variants thereof), the (increased) expression or activity of which or alternatively the decreased or
absence of expression or activity of which is characteristic for a particular (multi)cellular
phenotype, i.e. the occurrence of such particular (muiti)celluiar phenotype may be identified
based on the presence or absence of such gene signature. The signature may thus be
characteristic of a particular phenotype, but may also be characteristic of a particular immune
cell subpopulation within a particular phenotype. Similarly, an "epigenetic signature" relates to
one or more epigenetic element (or modification), the (increased) occurrence of which or
aternatively the absence of which is characteristic for a particular (multi)cellular phenotype, i.e.
the occurrence of such particular (multi)cellular phenotype may be identified based on the

presence or absence of such epigenetic signature. Asused herein a signature encompasses any
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gene or genes or epigenetic dement(s) whose expression profile or whose occurrence is
associated with a specific cell type, subtype, or cell state of a specific cell type or subtype within
a population of ceils. Increased or decreased expression or activity or prevalence may be
compared between different phenotypes in order to characterize or identify specific phenotypes.
A gene signature as used herein, may thus refer to any set of up- and down-regulated genes
between two (muiti)celiviar states or phenotypes derived from a gene-expression profile. For
example, agene signature may comprise alist of genes differentially expressed in adistinction of
interest; (e.g., high responders versus low responders; diseased state versus normal state; etc.).
Similarly, an epigenetic signature as used herein, may thus refer to any set of induced or
repressed epigenetic elements between two (multi)cellular states or phenotypes derived from an
epigenetic profile. For example, an epigenetic signature may comprise a list of epigenetic
elements differentially present in a distinction of interest; (e.g., high responders versus low
responders, diseased state versus normal state; etc.). It is to be understood that also when
referring to proteins (e.g. differentially expressed proteins), such may fall within the definition of
"gene" signature, and may on certain occasions be referred to as"protein signature”.

[00§72] The signature as defined herein (being it a gene signature, protein signature or other
genetic or epigenetic signature) can be used to indicate the presence of a cell type, a subtype of
the cell type, the state of the microenvironment of a population of cells, a particular cell type
population or subpopulation, and/or the overall status of the entire cell (sub)population.
Furthermore, the signature may be indicative of cells within a population of cells in vivo. The
signature may also be used to suggest for instance particular therapies, or to follow up treatment,
or to suggest ways to modulate immune systems. The signatures of the present invention may be
discovered by analysis of expression profiles of single-cells within a population of cells from
isolated samples (e.g. blood samples), thus allowing the discovery of novel cell subtypes or cell
states that were previoudly invisible or unrecognized. The presence of subtypes or cell states may™
be determined by subtype specific or ceil state specific signatures. The presence of these specific
cell (sub)types or cell states may be determined by applying the signature genes to bulk
sequencing data in a sample. Not being bound by atheory the signatures of the present invention
may be microenvironment specific, such as their expression in a particular spatio-temporal
context. Not being bound by atheory, signatures as discussed herein are specific to a particular

pathological context (e.g. infection, cancer, autoimmune disease, alergy). Not being bound by a
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theory, a combination of cell subtypes having a particular signature may indicate an outcome.
Not being bound by a theory, the signatures can be used to deconvolute the network of cells
present in a particular pathological condition. Not being bound by a theory the presence of
specific cells and cell subtypes are indicative of a particular response to treatment, such as
including increased or decreased susceptibility to treatment. The signature may indicate the
presence of one particular ceil type. In one embodiment, the novel signatures are used to detect
multiple cell states that occur in a subpopulation of immunological cells that are linked to
particular pathological condition, or linked to a particular outcome or progression of a
pathological condition, or linked to aparticular response to treatment of a pathological condition.
[00173] The signature according to certain embodiments of the present invention may
comprise or consist of one or more genes, proteins and/or epigenetic elements, such as for
instance 1, 2, 3,4, 5,6, 7, 8,9, 10 or more. It isto beunderstood that a signature according to the
invention may for instance aso include genes or proteins as well as epigenetic elements
combined.

[00174] In certain embodiments, a signature is characterized asbeing specific for a particular
immune responder phenotype or specific for a particular immune cell or immune cell
(sub)population if it is only present, detected or detectable in that particular immune responder
phenotype or specific for a particular immune cell or immune cell (sub)population. In this
context, a signature consists of one or more differentially expressed genes/proteins or differential
epigenetic elements when comparing different immune responder phenotypes or different
immune cells or immune cell (sub)populations. It is to be understood that "differentially
expressed” genes/proteins include genes/proteins which are up- or down-regulated as well as
genes/proteins which are turned on or off. When referring to up-or down-regulation, in certain
embodiments, such up- or down-regulation is preferably at least two-fold, such as two-fold,
three-fold, four-fold, five-fold, or more, such as for instance at least ten-fold, at least 20-fold, at
least 30-fold, at least 40-fold, a least 50-fold, or more. Alternatively, or in addition, differential
expression may be determined based on common statistical tests, asisknown in the art.

[00175] Asdiscussed herein, differentially expressed genes/proteins, or differential epigenetic
elements may be differentially expressed on a single cell level, or may be differentialy
expressed on a cell population level. Preferably, the differentially expressed genes/ proteins or

epigenetic elements as discussed herein, such as constituting the gene signatures as discussed
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herein, when asto the cell population level, refer to genes that are differentially expressed in all
or substantialy all cells of the population (such as at least 80%, preferably at least 90%, such as
a least 95% of the individua cells). This allows one to define a particular subpopulation of
immune cells. Asreferred to herein, a "subpopulation” of cells preferably refers to a particular
subset of cells of aparticular cell type which can be disttinguised or are uniquely identifiable and
set apart from other cells of this cell type. The cell subpopulation may be phenotypicaily
characterized, and is preferably characterized by the signature as discussed herein. A cell
(sub)population as referred to herein may constitute of a (sub)population of cells of a particular
cell type characterized by a specific cell state.

[00176] In one embodiment, the signatures are detected by immunofluorescence, by mass
cytometry (CyTOF), FACS, atae-seq, in situ hybridization, etc. Other methods including
absorbance assays and colorimetric assays are known in the art and may be used herein.

[00177] When referring to induction, or aternatively suppression of a particular signature,
preferable ismeant induction or aternatively suppression (or upregulatioii or downregulation) of
a least one gene/protein and/or epigenetic element of the signature, such as for instance at least
to, at least three, at least four, at least five, a least six, or al genes/proteins and/or epigenetic
elements of the signature.

[00178] Signatures may be functionally validated as being uniquely associated with a
particular immune responder phenotype. Induction or suppression of a particular signature may
consequentially associated with or causally drive aparticular immune responder phenotype
[00179] As used herein, the term "immune responder phenotype® may be used
interchangeably with "immune response phenotype’. These terms refer to an individua
characterized by a specific immune response towards a pathological insult, or by a particular
immunological state. By extension, these terms aso refer to organs, tissues, ceils, or cell
(sub)populations of such individuas, including immune cells. By means of example, a specific
immune response may constitute an improved or vigorous immune response or aternatively a
poor immune response; a fast immune response or aternatively a slow immune response; an
immune response characterized by for instance a specific cytokine profile or a specific sequence
of succession of cytokine expression; etc. without limitation, for instance in the context of viral
infection, such as for instance HIV infection, the immune responder phenotype may be an €lite

controller. Elite controller is aterm applied to the rare group of HIV-positive individuals who
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maintain substantialy undetectable viral loads in the absence of any treatment. Although genetic
variability in the HLA locus and enhanced CD8 T cell immunity have been proposed to be some
of the causes of the spontaneous immunological control of HIV-l in this cohort, cellular and
molecular mechanisms responsible for the elite controller phenotype are not fully understood. An
elite controller may for instance be defined as having consecutive undetectable HIV-RNA
measurements for more than six months or otherwise with a least 90% of measurements having
less than 400 copies/ml over at least 10 years. Other immune responder phenotvpes for instance
include long term non progressors (LTNP), slow progressors, HIV controllers (HICs), viremic
controllers, noncontrollers, and rapid progressors. A progressive controller has roughly about
100 copies of HIV while aviremic controller has full blown AIDS and declining health. Without
wishing to be bound by any one particular theory, it is believed that someone who is aviremic
controller was formerly an elite or progressive controller. The present invention thus relates to
examining signatures for an elite controller, a progressive controller and a viremic individual.
For a viremic controller and potentially a progressive controller, in certain embodiments it is
desirable to modify the signatures of that individual by modulating, such as perturbing the
system such that the signature resembles that of an elite controller. Other immune responder
phenotvpes for instance include phenotvpes based on neutralizing antibody breadth, such as a
phenotype characterized by broadly neutralizing antibodies. Broadly neutralizing antibodies are
neutralizing antibodies (Nab), which are antibodies which defend a ceil from an antigen or
infectious body by inhibiting or neutralizing any effect it has biologically. Broadly neutralizing
antibodies are neutralizing antibodies which for instance are capable of neutralizing multiple
disease strains, such as multiple HIV strains.

[00180] An "immune cell" asused herein refersto any cell of the immune system, aswell as
includes antigen presenting cells or accessory ceils, both of the innate or adaptive immune
system. The immune cell asreferred to herein may be aleukocyte, at any stage of differentiation
or any activation stage. Immune cells include lymphocytes (such as natural killer cells, T-ceils
(including e.g. thymocytes, Th or Tc; Thi, Th2, Thl7, Tiiap, CD4+, CD8+, effector Th, memory
Th, regulatory Th, CD4+/CD8+ thymocytes, CD4-/CD8- thymocytes, yd T cells, etc) or B-cells
(including e.g. pro-B cells, early pro-B cells, late pro-B cells, pre-B cells, large pre-B cells, small
pre-B cells, immature or mature B-cells, producing antibodies of any isotype, Tl B-célls, T2, f -

celle, naive B-cells, GC B-cells, plasmablasts, memory B-cells, plasma cells, follicular B-cells,
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marginal zone B-cells, B-lI cells, B-2 cells, regulatory B ceils, etc.), such as for instance,
monocytes (including e.g. classical, non-classical, or intermediate monocytes), (segmented or
banded) neutrophils, eosinophils, basophils, mast ceils, histiocytes, microglia, including various
subtypes, maturation, differentiation, or activation stages, such as for instance hematopoietic
stem cells, myeloid progenitors, lymphoid progenitors, myeloblasts, promyelocytes, myelocytes,
metamyelocytes, monoblasts, promonocytes, iymphoblasts, prolymphocytes, small lymphocytes,
macrophages (including eg. Kupffer cells, stellate macrophages. M| or M2 macrophages),
(myeloid or lymphoid) dendritic cells (including eg. Langerhans ceils, conventional or myeloid
dendritic cells, plasmacytoid dendritic cells, mDC-1, mDC-2, Mo-DC, HP-DC, veiled cells),
granulocytes, polymorphonuclear cells, etc.. In certain embodiments, the immune cell is a
dendritic cells, B-cell, or monocyte (e.g. a& any stage of differentiation or any activation stage).
[00181] In certain embodiments, the immune responder phenotype is characteristic of,
associated with, or correlated with aparticular (immune) response to a pathological condition.
[00182] A "pathological condition” as referred to herein includes any physiologicaly
abnormal condition of an organism, which results in damage of or harm to the organism. A
pathological condition as referred to herein isin particular associated with or causally related to
an immunological response of the host organism, such as for instance an enhanced or improved
immunological response or aternatively a decreased or reduced immunological response. The
type of immunological response of anindividual to a pathological condition may characterize the
immune responder phenotype. The immunological response may be compared between
individuals each of which being afflicted with the pathological condition, thereby allowing
differentiation between or identification of different immune responder phenotypes, or
aternatively may be compared between individuals afflicted with the pathological condition and
individuals not afflicted with the pathological condition.

[00183] In certain embodiments, the pathologica condition as referred to herein is an
infection, autoimmune disease, allergy, or cancer. It is to be understood, that in aspects and
embodiments wherein reference is made to prophylaxis, such means that the pathological
condition referred to is to be prevented, such as for instance the prevention of infection,
autoimmune disease, alergy, or cancer. More general, the pathological condition as referred to

herein may include any pathological condition in which the immune system isinvolved and/or
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the immune system reacts abnormally or inappropriately, and may for instance also include graft
versus host disease.

[00184] In certain embodiments, infection is due to bacteria, virus, protozoa, parasite, or
fungus.

[00185] In certain embodiments, infection isabacterial infection. In certain embodiments, the
bacterial infection is infection due to Bacillus sp. (e.g. Bacillus anthracis, Bacillus cereus),
Bartonella sp. (e.g. Bartonella henselae, Bartonella quintana), Bordetella sp. (e.g. Bordetella
pertussis), Borrelia sp. (e.g. Borrelia burgdorferi, Borrelia garinii, Borrelia afzelii, Borrelia
recurrentis), Brucella sp. (eg. Brucella abortus, Brucella canis, Brucella melitensis, Brucella
suis), Campylobacter sp. (e.g. Campylobacter jguni), , Chlamydia sp. (e.g. Chlamydia
pneumoniae, Chlamydia trachomatis), , Chlamydophila sp. (e.g. Chlamydophila psittaci),
Clostridium sp. (e.g. Clostridium botulinum, Clostridium difficile, Clostridium perfringens,
Clostridium tetani), Corynebacterium sp. (e.g. Corynebacterium diphtheria), Enterococcus sp.
(e.g. Enterococcus faecalis, Enterococcus faecium), Escherichia sp. (e.g. Escherichia cali),
Francisella sp. (eg. Francisdlia tularensis), Haemophilus sp. (e.g. Haemophilus influenzae),
Helicobacter sp. (eg. Helicobacter pylori), Legionella sp. (e.g. Legionella pneumophila),
Leptospira sp. (e.g. Leptospira interrogans, Leptospira santarosai, Leptospira weiiii, Leptospira
noguchii), Listeria sp. (e.g. Listeria monocytogenes), Mycobacterium sp. (e.g. Mycobacterium
leprae, Mycobacterium tuberculosis, Mycobacterium ulcerans), Mycoplasma sp. (eg.
Mycoplasma pneumoniae), Neisseria sp. (e.g. Neisseria gonorrhoeae, Neisseria meningitides),
Pseudomonas sp. (e.g. Pseudomonas aeruginosa), Rickettsia sp. (e.g. Rickettsia rickettsia),
Salmonella sp. (eg. Salmonella typhi, Salmonella typhimurium), Shigella sp. (e.g. Shigella
sonnei), Staphylococcus sp. (e.g. Staphylococcus aureus, Staphylococcus epidermidis,
Staphylococcus saprophytics), Streptococcus sp. (e.g. Streptococcus agalactiae, Streptococcus
pneumoniae, Streptococcus pyogenes), Treponema sp. (e.g. Treponema pallidum), Ureaplasma
sp. (e.g. Ureaplasma urealyticum), Vibrio sp. (e.g. Vibrio cholerae), or Yersinia sp. (e.g. Yersinia
pestis, Yersinia enterocolitica, Yersinia pseudotuberculosis).

[00186] In certain embodiments, infection is a viral infection. In certain embodiments, the
vira infection is infection due to Adenoviridae (e.g. Adenovirus), Herpesviridae (e.g. Herpes
simplex, type 1, Herpes simplex, type 2, Varicella-zoster virus, Epstein-barr virus, Human

cytomegalovirus, Human herpesvirus, type 8), Papillomaviridae (e.g. Human papillomavirus),
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Polyomaviridae (e.g. BK virus, JC virus), Poxviridae (e.g. Smallpox), Hepadnaviridae (e.qg.
Hepatitis B virus), Parvoviridae (e.g. Parvovirus B19), Astroviridae (e.g. Human astrovirus),
Caiiciviridee (eg. Norwak virus), Picornaviridae (e.g. coxsackievirus, hepatitis A virus,
poliovirus, rhinovirus), Coronaviridae (e.g. Severe acute respirator}’ syndrome vims),
Flaviviridae (e.g. Hepatitis C vims, yellow fever virus, dengue vims, West Nile vims, TBE
vims), Togaviridae (e.g. Rubella vims), Hepeviridae (e.g. Hepatitis E vims), Retroviridae (e.g.
Human immunodeficiency vims (HIV)), Orthomyxoviridae (e.g. Influenza vims), Arenaviridae
(e.g. Lassa virus), Bunyavindae (e.g. Crimean-Congo hemorrhagic fever virus, Hantaan vims),
Fiioviridae (eg. Ebola vims, Marburg virus), Paramyxoviridae (e.g. Meases vims, Mumps
vims, Parainfluenza vims, Respirator}- syncytia vims), Rhabdoviridae (e.g. Rabies vims),
Hepatitis D, or Reoviridae (e.g. Rotavirus, Orbivirus, Coltivirus, Banna virus.

[00187] In certain embodiments, infection is a protozoal or parasitic infection. In certain
embodiments, the protozoan or parasitic infection is infection due to Eugienozoa (e.qg.
Trypanosoma cruzi, Trypanosoma brucei, Leishmania spp.), Heterolobosea (e.g. Naegleria
fowleri), Diplomonadida (e.g. Giardia intestinaiis), Amoebozoa (e.g. Acanthamoeba castellanii,
Balamuthia mandrillaris, Entamoeba histolytica), Blastocystis (e.g. Blastocystis hominis),
Apicomplexa (e.g. Babesia microti, Cryptosporidium parvum, Cyclospora cayetanensis,
Plasmodium spp., Toxoplasma gondii), Roundworm infection (nematodiasis) (e.g. Filariasis
(Wuchereria bancrofti, Bmgia malayi infection), Onchocerciasis (Onchocerca volvulus
infection), Soil-transmitted helminthiasis including ascariasis (Ascaris lumbricoides infection,
trichuriasis (Trichuris infection), and hookworm infection (includes Necatoriasis and
Ancyiostoma duodenale infection), Trichostrongyiiasis (Trichostrongylus spp. infection),
Dracunculiasis (guinea worm infection)); Tapeworm infection (cestodiasis) (e.g. Echinococcosis
(Echinococcus infection), Hymenoiepiasis (Hymenolepis infection), Taeniasis/cysticercosis
(Taenia infection), Coenurosis (T. multiceps, T. serialis, T. glomerata and T. brauni infection));
Trematode infection (trematodiasis) (eg. Amphistomiasis (amphistomes infection),
Clonorchiasis (Clonorchis sinensis infection), Fascioliasis (Fasciola infection), Fasciolopsiasis
(Fasciolopsis buski infection), Opisthorchiasis (Opisthorchis infection), Paragonimiasis
(Paragonimus  infection),  Schistosomiasig/bilharziasis  (Schistosoma  infection)); and

Acanthocephala infection (e.g. Moniliformis infection).
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[00188] In certain embodiments, infection is a fungal infection. In certain embodiments, the
fungal infection is infection due to Candida species, such as C. abicans; Cryptocoecus species,
such as C. neoformans, C. gattii; Aspergillus species, such as A. fumigatus and A. flavus;
Pneumocystis species, such as P. carinii, Coccidioides species such as C. iminitis, Trichophyton
species such as T. verrucosum; Blastomyces species such as B. dermatidis; Histoplasma species
such as H. capsulatum; Paracoccidioides species such as P. brasiliensis; Mucoromycotina sp.;
Sporotrix sp, such as S. schenkii; and Pythium species such asP. insidiosum.

[00189] In certain embodiments autoimmune diseases are selected from Myocarditis,
Postmyocardial infarction syndrome, Postpericardiotomy syndrome, Subacute bacterial
endocarditis, Anti-Glomerular Basement Membrane nephritis, Interstitial cystitis, Lupus
nephritis, Autoimmune hepatitis, Primary biliary cirrhosis, Primary sclerosing cholangitis,
Antisynthetase syndrome, Alopecia Areata, Autoimmune Angioedema, Autoimmune
progesterone dermatitis, Autoimmune urticaria, Bullous pemphigoid, Cicatricial pemphigoid,
Dermatitis herpeiiformis, Discoid lupus erythematosus. Epidermolysis bullosa acquisita,
Erythema nodosum, Gestational pemphigoid, Hidradenitis suppurativa, Lichen planus, Lichen
sclerosus, Linear IgA disease. Morphea, Pemphigus vulgaris. Pityriasis lichenoides et
varioliformis acuta, Mucha-Habermann disease, Psoriasis, Systemic scleroderma, Vitiligo,
Addison's disease, Autoimmune polyendocrine syndrome, Autoimmune polyendocrine syndrome
type 2, Autoimmune polyendocrine syndrome type 3, Autoimmune pancredtitis, Diabetes
mellitus type 1, Autoimmune thyroiditis, Ord's thyroiditis, Graves disease, Autoimmune
Oophoritis, Endometriosis, Autoimmune orchitis, §ogren's syndrome, Autoimmune enteropathy,
Celiac disease, Crohn's disease, Microscopic colitis, Ulcerative colitis, Antiphospholipid
syndrome, Aplastic anemia. Autoimmune hemolytic anemia, Autoimmune lymphoproliferative
syndrome, Autoimmune neutropenia, Autoimmune thrombocytopenic purpura, Cold agglutinin
disease, Essential mixed cryoglobulinemia, Evans syndrome, 1gG4-related systemic disease,
Paroxysmal nocturnal hemoglobinuria, Pernicious anemia, Pure red cel aplasa,
Thrombocytopenia, Adiposis dolorosa, Adult-onset Still's disease, Ankylosing Spondylitis,
CREST syndrome, Daig-induced lupus, Enthesitis-related arthritis, Eosinophilic fasciitis, Felty
syndrome, Juvenile Arthritis, Lyme disease (Chronic), Mixed connective tissue disease,
Palindromic rheumatism, Parry Romberg syndrome, Parsonage-Turner syndrome, Psoriatic

arthritis, Reactive arthritis, Relapsing polychondritis, Retroperitoneal fibrosis, Rheumatic fever,
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Rheumatoid arthritis, Sarcoidosis, Schnitzler syndrome, Systemic Lupus Erythematosus,
Undifferentiated connective tissue disease, Dermatomyositis, Fibromyalgia, Inclusion body
myositis, Myositis, Myasthenia gravis, Neuromyotonia, Paraneoplastic cerebellar degeneration,
Polymyositis, Acute disseminated encephalomyelitis, Acute motor axonal neuropathy, Anti-N-
Methyl-D-Aspartate Receptor Encephalitis, Balo concentric sclerosis, Bickerstaffs encephalitis,
Chronic inflammatory demyelinating polyneuropathy, Guiliain-Barre syndrome, Hashimoto's
encephalopathy. ldiopathic inflammatory demyelinating diseases, Lambert-Eaton myasthenic
syndrome, Multiple sclerosis, Pediatric Autoimmune Neuropsychiatric Disorder Associated with
Streptococcus, Progressive inflammatory neuropathy, Restless leg syndrome, Stiff person
syndrome, Sydenham chorea, Transverse myelitis, Autoimmune retinopathy, Autoimmune
uveitis, Cogan syndrome, Graves ophthalmopathy, Intermediate uveitis, Ligneous conjunctivitis,
Mooren's ulcer, Neuromyelitis optica, Opsoclonus myoclonus syndrome, Optic neuritis, Scleritis,
Susac's syndrome, Sympathetic ophthalmia, Tolosa-Hunt syndrome, Autoimmune inner ear
disease, Meniere's disease, Anti-neutrophil cytoplasmic antibody-associated vasculitis, Behcet's
disease, Churg-Strauss syndrome, Giant cell arteritis , Henoch-Schonlein purpura, Kawasaki's
disease, Leukocytoclastic vasculitis, Lupus vasculitis, Rheumatoid vasculitis, Microscopic
polyangiitis, Polyarteritis nodosa, Polymyalgia rheumatica, Urticarial vasculitis, and Vasculitis..

[00190] In certain embodiments allergic diseases are selected from allergic rhinitis, drug
alergy, latex alergy, insect sting/bite allergy, urticarial, contact dermatitis, ailegic conjunctivitis,
hay fever, food alergies, atopic dermatitis, allergic asthma, and anaphylaxis.

[00191] In certain embodiments cancer is selected from carcinoma, sarcoma, lymphoma,
leukemia, germ ceil tumors, blastoma. In certain embodiments cancer is selected from Acute
lymphoblastic leukemia (ALL); Acute myeloid leukemia; Adrenocortical carcinoma, AIDS
related cancers, AIDS-related lymphoma; Ana cancer; Appendix cancer; Astrocytoma,
childhood cerebellar or cerebral; Basal-cell carcinoma; Bile duct cancer, extrahepatic (see
choiangiocarcinoma); Bladder cancer; Bone tumor, osteosarcoma/malignant fibrous
histiocytoma; Brainstem glioma, Brain cancer, Brain tumor, cerebellar astrocytoma;, Brain
tumor, cerebral astrocytoma/malignant glioma; Brain tumor, ependymoma; Brain tumor,
medulloblastoma; Brain tumor, supratentorial primitive neuroectodermal tumors; Brain tumor,
visual pathway and hypothalamic glioma; Breast cancer; Bronchial adenomas/carcinoids;

Burkitt's lymphoma; Carcinoid tumor, childhood; Carcinoid tumor, gastrointestinal; Carcinoma
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of unknown primary; Central nervous system lymphoma, primary; Cerebellar astrocytoma,
childhood; Cerebral astrocytoma/malignant glioma, childhood; Cervical cancer; Childhood
cancers, Chondrosarcoma; Chronic lymphocytic leukemia; Chronic myelogenous leukemia;
Chronic myeloproliferative disorders; Colon cancer; Cutaneous T-cell lymphoma; Desmoplastic
small round cell tumor, Endometrial cancer; Ependymoma; Esophageal cancer; Ewing's sarcoma
in the Ewing family of tumors; Extracranial germ cell tumor, childhood; Extragonadai germ cell
tumor; Extrahepatic bile duct cancer, Eye cancer, intraocular melanoma; Eye cancer,
retinoblastoma; Gallbladder cancer; Gastric (stomach) cancer; Gastrointestinal carcinoid tumor;
Gastrointestinal stromal tumor (GIST); Germ cell tumor: extracranial, extragonadai, or ovarian,
Gestational trophoblastic tumor; Glioma of the brain stem; Glioma, childhood cerebral
astrocytoma, Glioma, childhood visual pathway and hypothalamic; Gastric carcinoid; Hairy cell
leukemia; Head and neck cancer; Heart cancer; Hepatocellular (liver) cancer; Hodgkin
lymphoma; Hypopharyngeai cancer; Hypothalamic and visual pathway glioma, childhood;
Intraocular melanoma, Idlet cell carcinoma (endocrine pancreas); Kaposi sarcoma, Kidney
cancer (rena ceil cancer); Laryngeal cancer; Leukaemias; Leukaemia, acute lymphoblastic (also
called acute lymphocytic leukaemia), Leukaemia, acute myeloid (also called acute myelogenous
leukemia); Leukaemia, chronic lymphocytic (also called chronic Iymphocytic leukemia);
Leukemia, chronic myelogenous (also called chronic myeloid leukemia), Leukemia, hairy cell;
Lip and ora cavity cancer; Liposarcoma; Liver cancer (primary); Lung cancer, non-small cell;
Lung cancer, smal cel, Lymphomas, Lymphoma, AIDSrelated; Lymphoma, Burkitt;
Lymphoma, cutaneous T-Cell; Lymphoma, Hodgkin; Lymphomas, Non-Hodgkin (an old
classification of al lymphomas except Hodgkin's); Lymphoma, primary central nervous system;
Macroglobulinemia, Waldenstrom; Male breast cancer; Malignant fibrous histiocytoma of
bone/osteosarcoma; Medulloblastoma, childhood; Melanoma; Melanoma, intraocular (eye);
Merkel cell cancer; Mesothelioma, adult malignant; Mesothelioma, childhood; Metastatic
squamous neck cancer with occult primary; Mouth cancer; Multiple endocrine neoplasia
syndrome, childhood; Multiple myeloma/plasma cell neoplasm; Mycosis fungoides;
Myelodysplastic  syndromes, Myelodysplastic/myeloproliferative  diseases;, Myelogenous
leukemia, chronic; Myeloid leukemia, adult acute; Myeloid leukemia, childhood acute;
Myeloma, multiple (cancer of the bone-marrow); Myeloproliferative disorders, chronic;

Myxoma; Nasal cavity and paranasal sinus cancer; Nasopharyngeal carcinoma; Neuroblastoma;
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Non-Hodgkin lymphoma; Non-small cell lung cancer; Oligodendroglioma; Ora cancer;
Orophaivngeal cancer; Osteosarcoma/mali gnant fibrous histiocytoma of bone; Ovarian cancer;
Ovarian epithelial cancer (surface epithelia-stromal tumor); Ovarian germ cell tumor; Ovarian
low malignant potential tumor; Pancreatic cancer; Pancreatic cancer, iset cell; Paranasal sinus
and nasal cavity cancer; Parathyroid cancer; Penile cancer, Pharyngeal cancer;
Pheochromocytoma; Pineal astrocytoma; Pineal germinoma; Pineoblastoma and supratentorial
primitive neuroectodermal tumors, childhood; Pituitary adenoma; Plasma cell neoplasi a/lMultiple
myeloma; Pleuropulmonary biastoma; Primary centra nervous system lymphoma; Prostate
cancer; Rectal cancer; Renal cell carcinoma (kidney cancer); Rena pelvis and ureter, transitional
cell cancer; Retinoblastoma; Rhabdomyosarcoma, childhood; Salivary gland cancer; Sarcoma,
Ewing family of tumors, Sarcoma, Kaposi; Sarcoma, soft tissue, Sarcoma, uterine, Sezary
syndrome; Skin cancer (non-melanoma); Skin cancer (melanoma); Skin carcinoma, Merkel cell;
Small cell lung cancer; Small intestine cancer; Soft tissue sarcoma; Squamous cell carcinoma -
see skin cancer (non-melanoma); Sguamous neck cancer with occult primary, metastatic;
Stomach cancer; Supratentorial primitive neuroectodermal tumor, childhood; T-Ceil lymphoma,
cutaneous - see Mycosis Fungoides and Sézary syndrome; Testicular cancer; Throat cancer;
Thymoma, childhood; Thymoma and thymic carcinoma; Thyroid cancer; Thyroid cancer,
childhood, Transitional cell cancer of the rena pelvis and ureter; Trophoblastic tumor,
gestational; Unknown primary site, carcinoma of, adult; Unknown primary site, cancer of,
childhood; Ureter and renal pelvis, transitional cell cancer, Urethral cancer; Uterine cancer,
endometrial; Uterine sarcoma, Vagina cancer; Visua pathway and hypothalamic glioma,
childhood; Vulvar cancer; Waldenstrom macroglobulinemia; Wilms tumor (kidney cancer),
childhood.

[00192] In certain embodiments, the infectious disease is a prion. Prions are infectious
pathogens that do not contain nucleic acids. These abnormally folded proteins are found
characteristically in some diseases such as scrapie, bovine spongiform encephalopathy (mad cow
disease) and Creutzfeldt- Jakob disease.

[00193] The immune cells as referred to herein according to the invention originate from an
animal, including vertebrate and non-vertebrate animals, preferably vertebrate animals, such as
without limitation including mammalians, reptiles, fish, birds, amphibians, preferably

mammalians, such as without limitation primates, rodents, carnivores, artiodactyla, lagomorpha,
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etc. the ceils may be human or non-human. The ceils may be derived for instance from human,
mouse, rat, rabbit.

[00194] Biological samples as used in the various methods or compositions as discussed
herein preferably comprise immune cells. Such biological samples may for instance comprise
lymphoid tissues, such as primary or secondary lymph tissues (e.g. lymph fluid, thymus, lymph
nodes, spleen, bone marrow, tonsils, Peyer's patches, mucosa associated lymphoid tissue
(MALT), appendix) or blood. Alternatively, the biological sample may be any tissue sample
comprising immune cells.

[00195] According to certain aspects or embodiments of the invention, differential expression
of protein or RNA is performed between samples, which may be differential expression of
proteins or RNA based on single cell analyses. Such single cell based analyses may be perfonned
by techniques as discussed herein (e.g. Drop-Seq).

[00196] In certain aspects and embodiments, the invention relates to immunomodulants, their
use, and methods for identifying immunomodulants, as discussed herein. As used herein, the
term immunomodulant may be wused interchangeably with immunomodulator. An
immunomodulant can basically be any class of agent, in particular biologically active agents,
such as including, but not limited to small molecules, drugs, TLR agonists/antagonists,
(epi)genetic perturbations, etc. As used herein, an immunomodulant refers preferably to a
compound (or combination of compounds) which are capable of altering or affecting the
functioning of the immune system, or of particular components of the immune system, such as
one or more particular immune cells or cell types. An immunomodulant may alter for instance
the cell state or phenotype of particular immune cells or immune cell (sub)popuiations. An
immunomodulant may for instance increase or induce or alternatively decrease or ablate
particular immune cells or immune cell (sub)populations, such that the entire immune cell
population obtains a different functionality, such as for instance an improved immunological
response towards a pathological conditions. Immunomodulants include any potential class of
biologically active agent, such asfor instance small molecules, drugs, TLR agonists, antagonists,
genetic perturbations (e.g. knock-out, knock-down, or other types of (inactivating or otherwise
modulating) mutations), etc. Methods for altering signatures, immune responder phenotypes, or
immune cells such as immune cell (sub)popuiations may include contacting particular immune

cells (or populations) with immunomodulatns as discussed herein, which may be in vitro or in
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vivo. If performed in vitro, the so-treated cells may after treatment be administered to an
individual in need thereof. In certain embodiments, the immunomodulant may be provided in
pharmaceutical compositions, and may for instance be included in a vaccine. Typicaly, a
vaccine further comprises an antigen, wherein said antigen is preferably specific for a particular
pathological condition and/or may further comprise immune cells (e.g. antigen presenting cells,
optionally primer with antigen).

[00197] In certain aspects, the invention relates to the use of the immunomodulators as
defined herein for inducing or augmenting a particular immune responder phenotype as defined
herein. Such can be obtained and evaluated by inducing or increasing the gene signature
associated with such phenotype. In certain aspects, the invention relates to the use of the
immunomodulators as defined herein for reducing or depleting a particular immune responder
phenotype as defined herein. Such can be obtained and evaluated by decreasing or repressing the
gene sSignature associated with  such  phenotype. These methods may include
increasing/decreasing the amount of cells having a particular gene signature or being associated
with a particular immune responder phenotype, such asto shift or ater the relative amount or
ration of cells having a particular gene signature or being associated with a particular immune
responder phenotype within a total population of ceils. Such methods may include atering a
gene signature within any or a specific cell (sub)population.

[00198] The present invention aso relates to compositions, such as pharmaceutical
compositions, comprising the immune cells or immune cell (sub)populations as discussed herein
and/or the immunomodulators as discussed herein, such as the immune cells or immune cell
(sub)populations having particular signature as discussed herein, or the immune cells or immune
cell (sub)populations associated with or characteristic of particular immune responder
phenotypes as discussed herein. Such composition may for instance be a vaccine in certain
embodiments.

[00199] As noted elsewhere, pharmaceutical compositions as taught herein comprise one or
more pharmaceutically acceptable excipient.

[00200] The term "pharmaceutically acceptable’ as used herein is consistent with the art and
means compatible with the other ingredients of a pharmaceutical composition and not deleterious

to the recipient thereof.
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[00201] As used herein, "carrier" or "excipient" includes any and al solvents, diluents,
buffers (such as, e.g., neutral buffered saline or phosphate buffered saline), solubilisers, colloids,
dispersion media, vehicles, fillers, chelating agents (such as, e.g., EDTA or glutathione), amino
acids (such as, eg., glycine), proteins, disintegrants, binders, lubricants, wetting agents,
emulsifiers, sweeteners, colorants, flavourings, aromatisers, thickeners, agents for achieving a
depot effect, coatings, antifungal agents, preservatives, stabilisers, antioxidants, tonicity
controlling agents, absorption delaying agents, and the like. The use of such media and agents for
pharmaceutical active substances iswell known in the art. Such materials should be non-toxic
and should not interfere with the activity of the cells or active components (e.g.
immunom odul ators) .

[00202] The precise nature of the carrier or excipient or other material will depend on the
route of administration. For example, the composition may be in the form of a parenteraily
acceptable aqueous solution, which is pyrogen-free and has suitable pH, isotonicity and stability.
For genera principles in medicinal formulation, the reader isreferred to Cell Therapy : Stem Cell
Transplantation, Gene Therapy, and Cellular Immunotherapy, by G. Morstyn & W. Sheridan
eds., Cambridge University Press, 1996; and Hematopoietic Stem Cell Therapy, E. D. Ball, J.
Lister & P.Law, Churchill Livingstone, 2000.

[00203] The pharmaceutical composition can be applied parenteraily, rectally, oraly or
topically. Preferably, the pharmaceuticl composition may be used for intravenous,
intramuscular, subcutaneous, peritoneal, peridural, rectal, nasal, pulmonary, mucosal, or oral
application. In a preferred embodiment, the pharmaceutical composition according to the
invention is intended to be used as an infuse. The skilled person will understand that
compositions comprising immunomodulators as discussed herein which are to be administered
orally or topicaly will usually not comprise ceils, although it may be envisioned for oral
compositions to aso comprise cells, for example when gastro-intestina tract indications are
treated. Each of the compounds as discussed herein (e.g. immune ceils, immunomodulators) may™
be administered by the same route or may be administered by a different route. By means of
example, and without limitation, the cells may be administered parentera!}' and the
immunomodulator may be administered oraly.

[00204] Liquid pharmaceutical compositions may generally include a liquid carrier such as

water or a pharmaceutically acceptable agueous solution. For example, physiological saline
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solution, tissue or cell culture media, dextrose or other saccharide solution or glycols such as
ethylene glycol, propylene glycol or polyethylene glycol may beincluded.

[00205] The composition may include one or more cell protective molecules, cell regenerative
molecules, growth factors, anti-apoptotic factors or factors that regulate gene expression in the
cells. Such substances may render the cells independent of its environment.

[00206] Such pharmaceutical compositions may contain further components ensuring the
viability of the cells therein. For example, the compositions may comprise a suitable buffer
system (e.g., phosphate or carbonate buffer system) to achieve desirable pH, more usually near
neutral pH, and may comprise sufficient salt to ensure isoosmotic conditions for the cells to
prevent osmotic stress. For example, suitable solution for these purposes may be phosphate-
buffered saline (PBS), sodium chloride solution, Ringer's Injection or Lactated Ringer's
Injection, as known in the art. Further, the composition may comprise a carrier protein, e.g.,
albumin (e.g., bovine or human abumin), which may increase the viability of the cells.

[00207]  Further suitably pharmaceutically acceptable carriers or additives are well known b
those skilled in the art and for instance may be selected from proteins such as collagen or
gelatine, carbohydrates such as starch, polysaccharides, sugars (dextrose, glucose and sucrose),
cellulose derivatives like sodium or calcium carboxymethylcellulose, hydroxypropyl cellulose or
hydroxypropyimethyl cellulose, pregeletanized starches, pectin agar, carrageenan, clays,
hydrophiiic gums (acacia gum, guar gum, arabic gum and xanthan gum), alginic acid, alginates,
hyaluronic acid, polyglycolic and polylactic acid, dextran, pectins, synthetic polymers such as
water-soluble acrylic polymer or polyvinylpyrrolidone, proteoglycans, calcium phosphate and
the like.

[00208] If desired, cell preparation can be administered on a support, scaffold, matrix or
material to provide improved tissue regeneration. For example, the material can be a granular
ceramic, or a biopolymer such as gelatine, collagen, or fibrinogen. Porous matrices can be
synthesized according to standard techniques (e.g., Mikos et a., Biomateriais 14: 323, 1993;
Mikos et al., Polymer 35: 1068, 1994; Cook et a., J. Biomed. Mater. Res. 35:513, 1997). Such
support, scaffold, matrix or material may be biodegradable or non-biodegradable. Hence, the
cells may be transferred to and/or cultured on suitable substrate, such as porous or non-porous
substrate, to provide for implants. For example, cells that have proliferated, or that are being

differentiated in culture dishes, can be transferred onto three-dimensional solid supports in order
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to cause them to multiply and/or continue the differentiation process by incubating the solid
support in aliquid nutrient medium of the invention, if necessary. Cells can be transferred onto a
three-dimensional solid support, eg. by impregnating said support with a liquid suspension

containing said cells. The impregnated supports obtained in this way can be implanted in a
human subject. Such impregnated supports can aso be re-cultured by immersing them in aliquid
culture medium, prior to being finaly implanted. The three-dimensional solid support needs to
be biocompatible so asto enable it to be implanted in a human. It may be biodegradable or non-
biodegradable.

[00209] The cells or cell populations can be administered in a manner that permits them to
survive, grow, propagate and/or differentiate towards desired cell types (e.g. differentiation) or
cell states. The cells or cell populations may be grafted to or may migrate to and engraft within
the intended organ, such as, eg., liver. Engraftment of the cells or cell populations in other
places, tissues or organs such asliver, spleen, pancreas, kidney capsule, peritoneum or omentum
may be envisaged.

[00210] In an embodiment the pharmaceutical cell preparation as defined above may be
administered in a form of liquid composition. In embodiments, the cells or pharmaceutical

composition comprising such can be administered systemically, topically, within an organ or a a
site of organ dysfunction or lesion.

[00211] Preferably, the pharmaceutical compositions may comprise atherapeutically effective
amount of the desired cells and/or immunomodulants. The term "therapeutically effective
amount” refers to an amount which can €licit a biological or medicinal response in a tissue,
system, animal or human that is being sought by a researcher, veterinarian, medical doctor or
other clinician, and in particular can prevent or aleviate one or more of the local or systemic
symptoms or features of adisease or condition being treated.

[00212] In certain embodiments, the invention involves compositions as discussed herein,
such asthe pharmaceutical compositions as discussed herein.

[00213] In an embodiment, the invention relates to a composition as defined herein, such as a
pharmaceutical composition, such as for instance avaccine, comprising an immunomodulant as
defined herein, such as an immunomodulant capable of increasing PDL1 and/or CD63
expression (preferably in dendritic cells, such as cDC), such as for instance a TLR3 ligand, such

as for instance poly I:C. In an embodiment, the invention relates to a composition as defined
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herein, such as a pharmaceutical composition, such as for instance a vaccine, comprising an
immunomodulant as defined herein, such as an immunomodulant capable of increasing PDL1
and/or CD63 expression (preferably in dendritic cells, such ascDC), such asfor instance a TLR3
ligand, such asfor instance poly I:C, and further comprising a pathogen, such asavims, such as
HIV (eg. HIV-1), preferably an attenuated pathogen (i.e. anon-virulent pathogen), or a fragment
of such pathogen, such as a genomic fragment of such pathogen, such as for instance HIV (e.g.
HIV-1) genomic fragment (e.g. Gag (partially) encoding fragment). In an embodiment, the
invention relates to a composition as defined herein, such as a pharmaceutical composition, such
as for instance a vaccine, comprising an immunomodulant as defined herein, such as an
immunomodulant capable of increasing PDL1 and/or CD63 expression (preferably in dendritic
cells, such as cDC), such as for instance a TLR3 ligand, such as for instance poly I:C, further
comprising an immune cell, such as a dendritic cell, such as a cDC. In an embodiment, the
invention relates to a composition as defined herein, such as a pharmaceutical composition, such
as for instance a vaccine, comprising an immunomodulant as defined herein, such as an
immunomodulant capable of increasing PDL1 and/or CD63 expression (preferably in dendritic
cells, such as cDC), such asfor instance a TLR3 ligand, such asfor instance poly I;C, and further
comprising a pathogen, such as a virus, such as HIV (e.g. HIV-1), preferably an attenuated
pathogen (i.e. a non-virulent pathogen) , or a fragment of such pathogen, such as a genomic
fragment of such pathogen, such as for instance HIV (e.g. HIV-1) genomic fragment (e.g. Gag
(partialy) encoding fragment), further comprising an immune cell, such as a dendritic cell, such
as acDC. In certain aspects, the invention relates to such compositions for therapeutic and/or
prophylactic use, such as for therapeutic and/or prophylactic HIV (eg. HIV-1) treatment. In
certain aspects, the invention relates to therapeutic and/or prophylactic methods comprising
administering such compositions, such as therapeutic and/or prophylactic HIV (eg. HIV-1)
treatment methods.

[00214] Tables 1 to 156 provide various signatures which can be used in embodiments
according to the invention. One or more, such as 2, 3, 4, 5, 6, 7, 8, 9, 10, or more, or al of the
gened/proteins listed in these tables, or alternatively epigenetically regulated expression thereof,
may be used as signatures according to various embodiments of the invention. The signatures
may comprise differentially expressed genes/proteins (or epigenetically regulated) which are

prefereabiy associated with a particular phenotype, particular ceil type, or particular cell type
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population (optionally associated with a particular phenotype), optionally associated with or
responsive to a particular pathological condition. Differential expression may be evaluated based
on comparison with different phenotypes/cell (sub)types, such as including up- or
downregulation. In certain embodiments, a subset of the signatures may be used, such as for
instance corresponding to one or more, or including one or more cell surface exposed proteins
(e.g. transmembrane proteins, or (extracellular) transmembrane associated proteins), which
advantageously may aid for instance in cell sorting of the desired cell (sub)type/phenotype, etc. it
will be understood that combinations of particular subsets may be made from the respective
Tables of upregulated and downregulated genes (e.g. for a given phenotype or cell (sub)type or
population). Accordingly, in certain embodiments, the invention relates to immune cells
characterized by these signatures as well asthe use of these signatures in the methods according
to the invention as described herein. Gene/protein names in Tables 1-156 are as provided in
refseq GRCh38.p2 GTF file.

[00215] Table 1

GZMB4, ZBED2, [L2RA0, TOP2A2, TYMS6, MCM23, MKI679, MTHFD16, GZMHS3,
FEN 18, TMEM106C5, CISH, CDK18, DNAJC92, ZWINT6, PSAT18, TK18, CDCAS5,
TIGIT, ASF1B5, DTL, POLD12, NUSAP10, GPR1719, ACOT7, CD8B, CCL48, CCL45,
NCAPD39, CDCA7, CCNA25, MSl-12, RRP123, CENPF, TBL38, TPX24, SH2D1AG6,
TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDC801, CDC453, NPRL2,
DDX41 1, NCAPG7, SRM, UBE2C5, MCM109, BIRC5G, PYCR18, WDHD14, SLC27A24,
SLC38A51, RFC40, IPO 118, POLA13, PPAT7, IP046, LMNB21, SLC29A11, TIMELESS?,
DHFR7, RADS516, GINS23, SLC7A56, UBE2T, ACDS5, BUB1B4, VCAM1, CENPU?7,
IFNG3, DGCR147, FANCGS, BCAT17, NOCAL5, KIF21A3, RBBP89, TCF195, MAD2L17,
CDC63, KIF236, PKMYT10, MRPL177, PWP24, ASUNS, EEF1E15, JAKMIP18, RFCS53,
RRS12, PAM6, CD3202, SLC1A4, CDC20, GZMAO, XCL2, RUSCI, LRWD 17, QTRT17,
DCAF128, ESC028, HENMT1, UTP157, MELK3, CCNE26, MTX1, FBX054, NDFIP20,
EXOIl, ZPR12, FIMBS4, MRPL461, CCNF2, RRM2, NCAPG20, ICOS, CENPMY9, CEP787,
SH2D2A, SPAG52, PSMG17, THEMIS3, THEMIS7, CHAF1B9, CDKN35, EMC86, NLE19,
CCDC1671, TTK4, POP77, L.RR17, RECQL47, HELLS4, ZDHHC131, GMNN7, SAYSD12,
CEP85, RAD54L, XCLI, TEX301, MANEAS8, SDC45, RAD51AP13, PrNX15 DSCC12,
STARD3NL2, POLQ, DCLRE1B, FKBFPF116, CCDC51, QDPRS8, PHF191, CEP1521,
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HISTIH1E6, TIMM214, TEX100, H2AFX5, PLK48, AURKBY9, LAG38, SLCO04A16,
ESPL19, NPM39, PSMC3IP8, NTHL15, DIAPH36, MTHFD1L4, DEPDC1BO, FAHS,
FLYWCH24, RPL26L18, CDCAS8, BOLAS3, DDIA%4, KIFC14, CTU29, TMEMI14AQ,
CMSS1, NUF2, MYL6B4, PRC 12, PAQR49, SGOL2, SKA39, BUB1, PIP4K2B7, PIP4K2B5,
UQCC26, ZNF3172, MTERF35, LAGE35, DLGAPS9, POLE23, SESN2, LMTK?24, OIP59,
GPX7, PBK9, HDGFRP31, NT5DC2, DNAZ24, CDCAZ26, ORC1l, SHCBP19, CCDC348,
CCNB26, APITDI, E2F83, ANKRD542, MON1A, MRPL25, MIS18A8, KNSTRN5, PEMTS3,
GOT16, CENPW4, GGH1, KIFI50, KIF15, MYBL28, ASB21, ASB22, CCDC772, GTSE15,
SLC43A14, CCHCR14, MCM92, PTRH13, CDK74, APO07, ATAD3A, MCATS8, MCM82,
TMEM201, TNIP36, GPR686, LRRCC19, KIFC17, CHCHDG68, KCNK54, RCE19, LTAS,
LTA1l, LTA2, WEE18, PUS77, KIF18A1l, I)CAF17, MAPK30, AURKA3, NUDT29,
DONSON4, MTFR20, EMC99, POC1A, GPALPP16, BNiP15, TMEM185B, HPDL,
IMMP1L4, NUFIP15, INO80C8, KHDC15, GEMINS50, PRADC1, RPL39L8, TADAL,
UBQLN4, TROAP6, PRMT6, PARP3, MND12, SLC37A41, SLC37A48, APOBEC3HA4,
CCDC1529, HGH15, AKAP17A9, AKAP17A2, PRIMPOLG6, SPIN46, CDPF1 1, BAGALT4,
NCALD5, PMM15, MT1E7, GFI1, E2F19, KLHDC7BO, SMIM80, ACTR3C7, RPP219,
RPP216, RPP217, SIK38, HRSP128, TNFSF4, CD388, ZNHI'T20, SSBP45, ERLIN14,
NME1-NME27, CHCHD4, CTTN4, TMEM991, ZNF7072, CDKN2A8, TRMT52, ADCK28,
ENOSF17, RNLS5, KIAAO01014, [FI27L18, IFI27L19, AP2A28, DUS3AL3, SCRN26,
ZNF186, CRTAMG6, SLC39A85, N6AMT25, NENF, BBS76, BMI* 19, TNFRSF4, ERCC6L6,
KIF247, MIER24, PROSER34, CDADCI |, MT1X9, STXBP53, ALYREF, GCSH1,
TLCD17, UHR¥11, UBE2Q1, UBE2S1, CISD31, CISD39, RHEBL16, ROGDI6, CKAP2ZL,
CCND27, GSTZ17, SPC241, NCAPH, GINS13, TMTC46, PPP1R14B7, CDCA 33, OSBPL 39,
MAGOHB1, NMM2A4, KLF100, MRPLI122, E2F2, PGAP, CDT15, MCM47, LMNA, DUT7,
KIF110, SAP304, PCNA1, BCKDHB7, TNFRSF9, TSEN2, MCM75, CD2, SMARCAD12,
CERCAMG6, CD8A, EZFI21, TUuBB7, MCM32, MCM6, NME18, AMIGA16, PRMT55,
TSR15, CAD, TRAP16, KIF226, FANCI2, STRA134, LCK, RRM17, STMN1, ALG36,
SYTL35, LAT3, CDK64, MRPL455, ALDH18A10, MRPS268, PAICS9, SLC43A31,
MTMR25, CKSIB, CD9%, CTPS, HMGB21, CDCA45, TUBAIBO, BRIXI 2, SLC7A16,
CHEK14, RU\%L22, TBRG47, DDX218, DDX491, CCDC865, WDR182, NDC1, CIRHIAI,
NOP164, DKC12, HSPDI, CDK48, GPATCH4, GGCT5, EBP5, ACAT19, MSH6, SSRP16,
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1L2RB8, CAND15, WDR54, NOP 148, PSD4, 1P057, KPNA29, [L324, EIF3C4, GEMINA43,
SLBP6, IFRD2, EBNA1BP2, GNL2, LDHA6, WDR746, TUBA1C3, ENQ1, (1)2260.
RANBP19, NKG78, CASP35 NOBIS, GMPS, PPP2R5D1, RUVBL13, TUBGIO,
SLC25A195, PSMD14, MTFP19, CENPH2, AMD 19, PiM 15, TFDP13, GRPEL18, LASIL3,
DHX9, POLD22, DDX1, TTF2, GNL3, FMPDH2, TIMM236, TMP09, MTHFD2, PFKP9,
ADSS, EIFIAX0, LARP41, PSMD126, TRAF12, CUL19, SDHB, UTP181, HAT1, RBimo,
TUBBS5, TUBBY9, TUBBO, TUBB1, TUBB5, TuBB2, NPM19, MRPL37, STOML25,
TUBB4B6, SIGMAR12, MTCH26, EIF4A37, PA2G40, HSP90AB12, FPGSO, DHX30,
VDAC13, MAT2A, EIF4G10, KLHDC32, HSPEI, ST1P10, NOLC19, PSMAG61, EEDA4,
NOP569, SNRPD13, DDX39A2, HSP90AA1l 1, SNRPC8, PSMC37, HSPA85, EXOSCSS,
CCT50, PSME20, DNMT19, LDHBY9, TPI15, PGAM16, EIF5A4, NUDTZ219, APOBEC3G2,
RANS, PKM9, CBX32, CCT3, NON02, SERBP1, PPIAO, NCL, SET6, GPI3, EIF4A19,
GAPDH2, H2AFZ8, SRSF38, SLC25A56, HMGN2, CCT6A5, HNRNPM2, HNRNPFO,
MAPK1IP1L7, ALDOA4, HNRNPA18, RPLP0O5, RPSA, PFN17, ACTG1 1, FKBP141,
GABARAPL24, ZFP36L15, EMP28, AKAP97, KMT2E2, ITSN2, TSPAN31l, HLA-DQA19,
HLA-DQB14, ZNF8055, NPIPB97, MKI, CD79B3, 1L160, CCDC1223, SNX25, SIOOAI I,
ZNF124, HLA-DRAO, HLA-DRA9, HLA-DRA3, RCSDI, CEBPZOS, HLA-DQA14, HLA-
DQA13, ST6GAL16, HLA-DRAO, ATP6V1G1l 1, OAS1§, KIiN7, LAPTM5, CPM6,
N4BP2L22, HLA-DRB33, HIA -DRB31, SYK5, ARSA8, AHNAKS3, CD52, HLA-DPA14,
HLA-DPAIO, HLA-DPA19, HLA-DPA16, HLA-DPA14, HLA-DPA13, RNF1417,
ZFAND56, HLA-DRB13, HLA-DRB12, KIAA15510, CD372, PSAP6, LPIN38, BAGALT1Y,
ATM1, FILA-DRB 18, TBC1D5, PEEK, SERINCI |, MIXL1, MEF2A3, PDE7AO0, CTSS,
TTN, LMBRD16, HLA-DPB15, FTH16, AFTPH, MTRNR2L103, EVI2A6, FCRLA,
GM2A8, HLA-DMAS, FILA-DMA1, HLA-DMA7, HLA-DMAO, HLA-DMAS8, HLA-DMAJY,
EVL8, RAPGEF66, UTRN1, POU2AF18, ZNF3025 EEA!1, BANK13, HLA-DRB 1i,
CFID25, HLA-DPB 11, TPP15, FCRL3, DAPP15, FAIM3, TRIM389, CAT4, SWAP701,
HLA-DRA3, HLA-DPB 10, HLA-DPB 15, RAPGEF14, PHKB6, ZNF6521, NBPF14,
MS$4A14, LRMP4, MTSS18, GLIPR12, ZEB2, EVI2B5, ASAH16, OGFRL10, ADRBK25,
HIP1IR9, GATAD2B6, BTN3Al1, NBPF10, AMFR8, TP53l116, PDEl 1A, TFEBSG,
SLC12A83, HLA-DRB 56, AXLO, ZFP361, LRRC37A20, METTL7A6, KLHL243, NUAK2,
TTLL3, PIK3IP15, PNRC16, MPP66, TXNIP, NOTCH2NL, HIST1H2BKS5, TLR107,

62




WO 2017/147196 PCT/US2017/018963

APOOL7, CD683, HLA-DQB13, LAIR24, RASGRP29, PBXIP1, LYZ3, CXCL163,
IFNGR10, SCPEP16, TNFSF13B8, PKIGO, SHOX7, KCNC37, RALGPS2, VINN26,
MARCH 18, FCRL5, FGR, RAB128, NOVA 16, SPii4, ANXA4, MS4A71, BLK3, SNCAS,
IRF2BPLS, RAB306, SHOX4, FCGR2B, LPAR50, CLECL12, CTBP21, GSTM2, JDPZ25,
KIAA03557, RIN22, LILRBIO, PAOX1, GSN8, PGAM25, TMIGD22, POU5F16, CTSZS,
NFAM12, PLEKHM1 5, PTGIR8, OTUD14, KLF26, CD1D, ZNF354B1, GSIT19,
RNASEG3, TMEM176A0, ITGAXO, PLXDC21, CHST20, MLXIP8, GLCCI12, LRRC181,
ANGPTL1, RTKN, DAB29, BCL7A7, DST8, WDR815, SARMI |, AVPI16, HISTIH2A(5,
OSBPL73, FCGR2A, LILRB23, ZNF8210, NTS5ES5, ZNF4199, CLCF16, PITPNA7Y,
PCDHGC31, KDM7A6, DTX13, ZNF6231, TXLNB2, A2M4, EPHB60, ZNF341 1, CD92,
PLTP4, GALNT48, TMCC34, GAB23, DHRS9, 1GJ6, CYP27A1, CBX76, FAM65C2, PERS,
WNT165 APBB35 RRAGB5, SYNPOI, RNF1306, CASD11, MYOlE7, ZNF1553,
M$4A142, FMO5, TLE13, MTMR106, CNKSR25, TRIB2, LDLRAP1, RGMBO, SSPNO,
MLXIP9, MARCKS5, ADGRE26, L3MBTL42, IKZF2, ABCA1l9, ABHD6, NPEPLI1S9,
ARHGAP121, SGSHO, TMEM2313, ST3GAL6, MYO01l 8A7, IGSF61, NRP2, ZNF354A8,
OXSM, NEGRI, ZNF385A4, DOCKS 1, LILRB23, PLA2G4BS5, CTTNBP2NL, B3GNT2,
BCAR3, CRLF28, CRLF21, DGKGY, SESN14, TMEM1641, PTPR08, CHST154, DHX586,
CTS05, CTS05 CACNAILAS5, DENNDSAO, TNFSF136, FCER1G, RASL1 1A2, RFFLS5,
DENNDS5BO, DNMBPS8, KLF32, KIAA15987, SOX42, ARRDC22, EGLN1, PLXNA34,
ANPEP3, CST38, CD1C, TTC21A, BTBD72, BTBD73, DSEO, ZNF3951, TBC1D21,
ANKRD19, ZBP18, UNC93B17, HYLS13, HLA-DOB1, B3GNT7, RASSF44, TNFAIP24,
CD200R1, CSF1R7, SLC7A78, ADRB20, SGK2239, MNDA, IFNGR26, SNX309, ZMATII,
UBL39, DPEP23, PTK24, TFE36, MALT 14, LMF15, APP2, LILRB23, ZNF6082, ADAPZ26,
SH3TC15, BMP2K7, CPNES7, SYT15, UBE2E2, CRIM1, MXD42, PTGS11, DUSPI5,
EPB41L4A1, TBC1D93, A1l0X54. ALOX51, SIRPA3, LILRB18, IFNGR20, RGSI,
LILRB16, HMOX12, LY968, BTN2A20, PLXNC16, GSAP9, IFiT21 NI1PSNAP3BS,
SETDB1, RNF144B7, HEPACAM 8, CLEC4A6, 1L74, SOX58, PCD!493. FCRL1, 11MZF 10,
ADORA2A0, RASGEF1B6, HHEXS3, CDK146, MAP3K12, SIGLEC61, LGALS15, FCRLZ2,
RASGRP3, PHACTR1 5, TYROBP3, COBLL1, PLD42, CD1808, TGFBIO, LRRKZ27,
ALDH25, HCK3.
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[00216] Table 1in an embodiment provides a signature of dendritic ceils (eg. cDC), and
represents differentially expressed genes in particular DC subpopulations, termed VEX-A ("virus
exposed -A"), preferably associated with or derived from elite controller phenotype, preferably-
associated with HIV infection. Preferably differential expression is evaluated in infected cells,
compared to non-infected celis.

[00217] Table2

GZMB4, ZBED2, IL2RA0, TOP2A2, TYMS6, MCM23, MKI679, MTHFD16, GZMHS,
FEN 18, TMEM106C5, CISH, CDK18, DNAJC92, ZWTNT6, PSAT18, TK18, CDCAS5S5,
TIGIT, ASF1B5, DTL, FOLD 12, NIJSAP1Q GPR1719, ACOT7, CD8B, CCL48, CCL45,
NCAPD39, CDCA7, CCNA25, MSH2, RRP123, CENPF, TBL38, TPX24, SH2D1AG6,
TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDC801, CDC453, NPRL2,
DDX41 1, NCAPG7, SRM, UBE2C5, MCM109, BIRCS50, PYCR18, WDHD14, SLC27A?24,
SLC38A51, RFC40, IPO1i8, POLA13, PPAT7, IP046, LMNB21, SLC29A11, TIMELESSZ,
DHFR7, RAD516, GINS23, SLC7A56, UBEZT, ACD5, BUB1B4, VCAM1, CENPU7,
IFNG3, DGCR147, FANCGS, BCAT17, NOCALS5, KIF21A3, RBBP89, TCF195, MAD2L17,
CDC63, KIF236, PKMYT10, MRPL177, PWP24, ASUNS, EEF1E15, JAKMIP18, RFC53,
RRS12, PAM6, CD3202, SLC1A4, CDC20, GZMAO, XCL2, RUSC1, LRWD17, QTRT17,
DCAF128, ESC028, HENMT1, UTP157, MELK3, CCNE26, MTX1, FBX054, NDFIPZ20,
EXOIl, ZPR12, HMBS4, MRPL461, CCNF2, RRM2, NCAPG20, 1COS, CENPM9, CEP787,
SH2D2A, SPAGS52, PSMG17, THEMIS3, THEMIS7, CHAF1B9, CDKN35, EMC86, NLE19,
CCDC167L. TTK4, POP77, LRR 17, RECQL47, HELLS4, ZDHHC131, GMNN7, SAYSD12,
CEP85, RAD54L, XCL1, TEX301, MANEAS, SDC45, RAD51AP13, PINX15, DSCC12,
STARD3NL2, POLQ, DCLREIB, FKBPl1l6, CCDC51, QDPR8, PHF191, CEPI521,
HIST1IH1E6, TIMM214, TEX100, H2AFX5, PLK48, AURKB9, LAG38, SLCO04A16,
ESPL19, NPM39, PSMC3IP8, NTHL15, DIAPH36, MTHFD1L4, DEPDCI1BO, FAHS5,
FLYWCH24, RPL26L18, CDCAS8, BOLAS3, DDIA, KIFC14, CTU29, TMEMI14AO0,
CMSSI, NUF2, MYL6B4, PRC12, PAQR49, SGOL2, SKA39, BUBI, PIPAK2B7, PIPAK2B5,
UQCC26, ZNF3172, MTERF35, LAGE35, DLGAPS9, POLE23, SESN2, LMTK24, OIP59,
GPX7, PBK9, HDGFRP31, NT5DC2, DNA24, CDCA26, ORC1, SHCBP19, CCDC348,
CCNB26, APITDI, E2F83, ANKRD542, MONIA, MRPL25, MIS18A8, KNSTRN5, PEMTS3,
GOT16, CENPW4, GGH1, KIF150, KIF15, MYBL28, ASB21, ASB22, CCDC772, GTSE15,
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SLC43A14, CCHCR14, MCM92, PTRH13, CDK74, AP0O07, ATAD3A, MCATS, MCM82,
TMEM201, TNIP36, GPR686, LRRCC19, KIFC17, CHCHD68, KCNK54, RCE19, LTAS3,
LTAl, LTA2, WEE18, PUS77, KIF18A1, DCAF17, MAPK30, AURKA3, NUDT29,
DONSON4, MTFR20, EMC99, POC1A, GPALPPI6, BNIP15 TMEM185B, FIPDL,
IMMP1L4, NUFIP15, INO80C8, KHDC15, GEMINS0, PRADCL RPL39L8, TADAL,
UBQLN4, TROAP6, PRMT6, PARP3, MM) 12, SLC37A41, SLC37A48, APOBEC3H4,
CCDC1529, HGH15, AKAP17A9, AKAP17A2, PRIMPOLG6, SPIN46, CDPF1 i, BAGALTA4,
NCALD5, PMM15 MXIE7, GFI1l, E2F19, KLXXDC7BO, SMLM80, ACTR3C7, RPP219,
RPP216, RPP217, SIK38, HRSP128, TNFSF4, CD388, ZNHI'T20, SSBP45, ERLIX14,
NME1-NME27, CHCHD4, CTTN4, TMEM991, ZNF7072, CDKN2A8, TRMT52, ADCK28,
ENOSF17, RNLS5, KLAAO01014, IFI27L18, IFI27L19, AP2A28, DUSAL3, SCRN26,
ZNF186, CRTAMG6, SLC39A85, N6AMT25, NENF, BBS76, BMP 19, TNFRSF4, ERCCG6LG,
KIF247, MIER24, PROSER34, CDADC1 1, MT1X9, SXXBP53, ALYREF1, GCSH1,
XLCD17, UHRF1 1, UBE2Q1, UBEZ2S1, CISD3 1, CISD39, RHEBL16, ROGDI6, CKAPZL,
CCND27, GSTZ17, SPC241, NCAPH, GINS13, TMTC46, PPP1R14B7, CDCA33, OSBPL39,
MAGOHB1, IXM2A4, KLFIOO, MRPL122, E2F2, PGAPI, CDT15, MCM47, LMNA, DUT7,
KxF110, SAP304, PCNAI, BCKDHB7, TNFRSF9, TSEN2, MCM75, CD2, SMARCAD12,
CERCAMG6, CD8A, EZH2i, TuBB7, MCM32, MCM6, NME18, AMIGA 16, PRMT55,
TSR15, CAD, TRAP 16, KIF226, FANCI2, STRA134, LCK, RRM17, STMN1, ALGS36,
SYTL35, LAT3, CDK64, MRPL455, ALDH18A10, MR.PS268, PAICS9, SLC43A31,
MTMR25, CKSIB, CD9, CTPSl, HMGB21, CDCA45, TUBAIBO, BRIX12, SLC7A16,
CHEK14, RUVBL22, TBRG47, DDX21 8, DDX491, CCDC865, WDR182, NDCI, CIRHIAI,
NOP164, DKC12, HSPDI, CDK48, GPATCH4, GGCT5, EBP5, ACAT19, MSH6, SSRPIS6,
IL2RB8, CAN!) 15, WDR54, NOP148, PSD4, IP057, KPNA29, IL324, EIF3C4, GEMIN43,
SLBP6, IFRD2, EBNA1BP2, GNL2, LDHA6, WDR746, TUBAI1C3, ENOI, CD2260,
RANBP 19, NKG78, CASP35, NOBIS, GMPS1, PPP2R5D1, RUVBL13, TUBGIO,
SLC25A195, PSMD14, MTFP19, CENPH2, AMD 19, PIM15, TFDP13, GRI’EL18, LASIL3,
DIXX9, POLD22, DDXI, TTF2, GNL3, IMPDH2, TiIMM236, TMPO9, MTFIFD2, PFKP9,
ADSS, EIF1IAXO0, LARP41, PSMI) 126, TRAF12, CUL19, SDHB, UTP181, HAT1, RBimo,
TLIBB5, TXJBB9, TIJBBO, TUBBI, TUBB5, TLIBB2, NPM19, MRPL37, STOML25,
TUBB4B6, SIGMARI12, MTCH26, EIF4A37, PA2G40, HSP90AB12, FPGSO, DFIX30,
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VDAC13, MATZ2A, EIF4G10, KLHDC32, HSPE1l, STIP10, NOLC19, PSMAG61, EEDA4,
NOP569, SNRP])13. DDX39A2, HSPI90AAL 1, SNRPC8, PSMC37, HSPA85, EXOSCSS,
CCT50, PSME20, DNMT19, LDHBY9, TPil5, PGAM16, EIF5A4, NLJDT219, APOBEC3G2,
RANS8, PKM9, CBX32, CCT3, NONO02, SERBP, PPIAO, NCL, SET6, GPI3, EIF4A19,
GAPDH2, H2AFZ8, SRSF38, SLC25A56, HMGN2, CCT6AS5, FLNRNPM2, HNRNPFO,
MAPK 1P11L.7, ALDOA4, HNRNPA18, RPLP0O5, RPSA, PFN17, ACTGI I.

Preferably GZMB4, ZBED2, IL2RA0, TGP2A2, TYMS6, MCM23, MKI679, MTHFDI16,
GZMH3, FEN18, TMEM106C5, Cisd. CDK18, DNAJC92, ZWINT6, PSAT18, TK18,
CDCAS55, TIGIT, ASF1BS, DTL, POLD12, NUSAP10, GPR1719, ACOT7, CD8B, CCLA48,
CCL45, NCAPD39, CDCA7, CCNA25, MSH2, RRP123, CENPF, TBL38, TPX24,
SH2D1A6, TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDC801,
CDC453, NPRL2, DDX411, NCAPG7, SRM, UBE2C5 MCM1{9, BIRC5Q, PYCRIS,
WDHD14, SLC27A24, SLC38A51, RFCA40, PO 118, POLA13, PPAT7, 1P046, LMNB21,
SLC29A1 1, TIMELESS2, DHFR7, RADS16, GINS23, SLC7A56, UBE2T, ACD5, BUB1B4,
VCAM1, CENPU7, IFNG3, DGCR147, FANCG3, BCAT17, NOCALS5, KIF21A3, RBBP89,
TCF195, MAD2L17, CDC63, KIF236, PKMYT10, ASUNS, EEF1E15, JAKMIP18, RFCS53,
RRS12, PAM6, CD3202, SLC1A4, CDC20, GZMAO, XCL2, RUSC1, LRWD17, QTRT17,
DCAF128, ESC028, HENMT1, UTP157, MELKS3, CCNE26, MTX1, FBX054, NDFIP20,
EXO01, ZPR12, HMB34, MRPL461, CCNF2, RRM2, NCAPG20, ICOS, CENPM9, CEP787,
SH2D2A, SPAG52, PSMG17, THEMIS3, THEMIS7, CHAF1B9, CDKN35, EMC86, NLE19,
CCDC167L TTK4, POP77, LRR17, RECQL47, HELLS4, ZDHHC131, GMNN7, SAYSD12,
CEP85, RAD54L, XCL1, TEX301, SDC45, RAD51AP13, PINX15, DSCC12, STARD3NLZ,
POLQ, DCLRE1B, FKBP116, CCDC51, QDPR8, PHF191, CEP1521, HIST1H1ES,
TIMM214, TEX100, H2AFX5, PLK48, AURKBY9, LAG38, SLC04A16, ESPL19, NPM39,
PSMC3IP8, NTHL15, DIAPH36, MTHFD1L4, DEPDC1BO, FAH5, FLYWCH?24,
RPL26L18, CDCA8, BOLAS, DDIAA, KIFC14, CTU29, TMEM14A0, CMSSI, NUF2,
MYL6B4, PRC12, PAQR49, SGOL2, SKA39, BUBI1, PIP4AK2B7, PIP4AK2BS5, UQCC26,
ZNF3172, MTERF35, LAGE35, DLGAPS9, POLE23, SESN2, LMTK24, OIPS9, GPX7,
PBK9, HDGFRP3 1, NTSDC2, DNA24, CDCA26, ORCI, SHCBP19, CCDC348, CCNB26,
APITDI, E2F83, ANKRD542, MON1A, MRPL25, MIS18A8, KNSTRN5, PEMT3, GOTI16,
CENPW4, GGH1, KIF150, KiF15, MYBL28, CCDC772, GTSE15, SLC43A14, CCHCR14,
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MCM92, PTRH13, CDK74, APOO7, ATAD3A, MCM82, TMEM201, TNIP36, GPRG686,
LRRCC19, KIFC17, CHCHD68, KCNK54, RCE19, LTA3, LTAIl, LTA2, WEE 18, PUS77,
KLE18A 1, DCAF 17, MAPK30, NUDT29, DONSQN4, MTFR20, EMC99, POCIA,
GPALPP16, BNIP15, TMEM1 85B, HPDL, IMMPI1L4, NUFIP15, INO8OC8, KHDCL1 5,
GEMIN5S0, PRADCI, RPL39L8, TADAI, UBQLN4, TROAP6, PARP3, MND12, SLC37A41,
SLC37A48, APOBEC3H4, AKAP17A9, AKAP17A2, PRIMPOL6, SPIN46, CDPH I,
BAGALT4, NCALD5, PMM15, MTI1E7, GFI1, E2F19, KLHDC7BO, sSMBV180, ACTR3CY7,
RPP219, RPP216, RPP217, TNFSF4, ZNHIT20, SSBP45, ERLIN14, NME1-NME27,
CHCHD4, CTTN4, TMEM991, CDKN2A8, TRMT52, ADCK28, ENOSF17, RNL S5,
KIAA01014, AP2A28, DUSAL3, SCRN26, ZNF186, CRTAMG6, SLC39A85, NENF, BBS76,
BMP 19, TNFRSF4, ERCC6L6, KIF247, MTER24, PROSER34, CDADC11, MT1X9,
STXBP53, ALYREF1, GCSH1, TLCD17, UHRF |, UBE2Ql1, UBE2Sl, CISD3 1, CISD39,
RHEBL16, CKAP2L, CCND27, GSTZ17, SPC241, NCAPH, GINS13, TMTCA46,
PPP1R14B7, CDCA33, OSBPL39, MAGOHB1, ITM2A4, KLF100, MRPL122, E2F2,
PGAP1, CDT15, MCM47, LMNA, DUT7, Kikl 10, SAP304, PCNA1, BCKDHB7, TNFRSF9,
MCM75, CD2, SMARCAD12, CERCAMG6, CD8A, EZH21, TuBB7, MCM32, MCMS6,
NME 18, AMIGA 16, PRMT55, TSR15, CAD, TRAP 16, KIF226, FANCI2, STRA134, LCK,
RRM17, STMNI, ALG36, SYTL35, LAT3, CDK64, MRPL455, ALDH18A10, MRPS268,
PAICS9, SLC43A31, MTMR25, CKSiB, CD9, CTPSl, HMGB21, CDCA45, TUBAIBO,
BRIX12, SLC7A16, RUVBL22, TBRG47, DDX218, DDX491, CCDC865 WDR182, NDC1,
CffiHIAI, NOP164, DKC12, HSPD1, CDK48, GPATCH4, GGCT5, EBP5, ACAT19, MSHG,
SSRP16, 1L2RB8, CAND15, NOP148, PSD4, IP057, KPNAZ29, 11324, E1F3C4, SLBPS,
IFRD2, EBNA1BP2, GNL2, LDHAG6, WDR746, TUBAI1C3, ENOI}, CD2260, RANBP19,
NKG78, CASP35, NOBIS, GMPS1, RUVBL13, TUBGI10, SLC25A195, PSMD14, MTFPI19,
CENPH2, AMD 19, GRPEL18, LASI1L3, DHX9, POLD22, DDX1, GNL3, IMPDHZ2,
TIMM236, TMP09, MTHFD2, PFKP9, ADSS, EIF1IAXO0, LARPA41l, PSMD126, CUL19,
SDUB, UTP181, HATI, RBPJO, TUBB5, TUBB9, TUBBO, TUBB1, TUBB5, TUBB2,
NPM19, STOML25, TuBB4B6, MTCH26, EIF4A37, PA2G40, HSPO0AB12, FPGSO,
DFIX30, \'DACI3, MAT2A, EI1F4GIO, KLHDC32, HSPEl, STIPIO, PSMAG6I, EED4,
NOP569, SNRPD13, DDX39A2, HSP90AA1l 1, PSMC37, HSPA85, EXOSC88, CCTS0,
PSME20, [)NMT19, LDHB9, TPI15, PGAMI6, EIF5A4, APOBEC3G2, RANS8, PKMS9,
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CBX32, CCT3, NONO2, SERBP1, PPIAO, NCL, SET6, GPI3, EIF4A19, GAPDH2, H2AFZS,
SRSF38, SLC25A56, HMGN2, CCT6A5, FENRNPM2, HNRNPFO, ALDOA4, HNRNPA1S,
RPLPO5, RPSA, PFN17.

More preferably GZMB4, ZBED2, IL2RAO, TOP2A2, TYMS6, MCM23, MKI679,
MTHFD16, GZMHS3, FEN 18, TMEM106C5, CISH, CDK18, DNAJC92, ZWINT6, PSATI1S,
Tk 18, CDCAS55, TIGIT, ASF1B5, DTL, POLD12, NUSAP10, GPR1719, ACOT7, CDS8B,
CCL48, CCL45, NCAPD39, CDCA7, CCNA25, MSH2, RRP123, CENPF, TBL38, TPX?24,
SH2D1A6, TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDCB801,
CDC453, NCAPG7, SRM, UBE2C5, MCM109, BIRC50, PYCRIS, WDHD14, SLC27A?24,
SLC38A51, RFC40, POLA13, PPAT7, LMNB21, SLC29A11, TIMELESS?, DHFR7,
RAD516, GINS23, SLC7A56, UBEZ2T, BUB1B4, VCAM1, CENPU7, IFNG3, FANCGS3,
BCAT17, KIF21A3, RBBP89, TCF195, MAD2L17, CDC63, KIF236, PKMYTIO, ASUNS,
EEF1E15, JAKMIP18, RRS12, PAM6, CD3202, SLC1A4, CDC20, XCL2, RUSC1, QTRT17,
DCAF128, ESCG28, UTP157, MELKS, CCNE26, FBX054, NDFIP20, EX01l, MRPL461,
CCNF2, RRM2, NCAPG20, iCOS, CENPM9, SH2D2A, SPAG52, PSMG17, THEMIS3,
THEMIS7, CHAF1B9, CDKN35, EMC86, TTK4, POP77, LRR17, RECQL47, ZDHHC131,
GMNN7, SAYSD12, CEP85, RADS54L, XCL1, TEX30l, SDC45, RADS51AP13, PINX15,
DSCC12, STARD3NL2, POLQ, CCDC51, QDPRS8, HIST1IH1E6, H2AFX5, PLKA48,
AURKBY9, LAG38, ESPL19, NPM39, PSMC3IP8, DIAPH36, MThi1)1i4, DEPDCI1BO,
FAH5, CDCAS8, BOLA3, DDIAS4, KIFC14, TMEM14A0, CMSSl, NUF2, PRC 12, PAQRA49,
SGOL2, SKA39, BUB1, UQCC26, MTERF35, LAGE35, DLGAPS9, POLEZ23, LMTK?24,
01P59, GPX7, PBK9, HDGFRP31, NT5DC2, DNAZ24, CDCA26, ORC1l, SHCBPI19,
CCDC348, CCNB26, APITD1, E2F83, MRPL25, KNSTRN5, GOT16, CENPW4, GGH1,
KIF150, K1F15, MYBL28, GTSE15, SLC43A14, MCM92, CDK74, APO07, ATAD3A,
TMEMZ201, TNIP36, GPR686, LRRCC19, KIFC17, CHCHD68, KCNK54, RCE19, LTAS,
LTALl, LTA2, PUS77, KIF18Al1l, DCAF17, MAPK30, DONSON4, MTFR20, POCI1A,
GPALPP16, BMP1i5 TMEM185B, HPDL, NUFD?15, INO80C8, KHDC15, RPL39LS,
TADA1, UBQLN4, TROAP6, MM) 12, SLC37A41, SLC37A48, APOBEC3H4, PRIMPOLSG,
SPiN46, B4AGALT4, NCALDS5, PMM15, M11E7, GFI1, E2F19, SMIMBO, ACTR3CY,
RPP219, RPP216, RPP217, TNFSF4, ZNHIT20, NME1-NME27, CHCHD4, CTTN4,
TMEM991, CDKN2A8, ADCK28, ENOSF17, RNLS5, KIAA01014, AP2A28, DUSALS,
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SCRN26, ZNF186, CRTAMG6, SLC39A85, BBS76, TNFRSF4, ERCC6L6, KIF247,
PROSER34, CDADCIi1, ALYREF, GCSH1, TLCD17, UHRF1 1, UBE2Q1, UBE2S],
RHEBL16, CCND27, SPC241, GINS13, TMTC46, PPP1R14B7, OSBPL39, MAGOHBI,
ITM2A4, MRPL122, MCM47, LMNA, DUT7, PCNAI, TNFRSF9, MCM75, CD2,
SMARCAD12, CD8A, EZH21, TuBB7, MCM32, MCM6, NME18, AMICA16, PRMTS5,
TSR15, CAD, TRAP16, KIF226, FANCI2, STRA134, LCK, RRM17, STMN1, ALG36,
SYTL35, LAT3, CDK64, MRPL455, MRPS268, PAICS9, SLC43A31, MTMR25, CKSIB,
CD9%, HMGB21, CDCA45, TUBA 1BO, BRLX12, SLC7A16, DDX218, DDX491, CCDCS865,
WDR182, CIRHIAI, NOP164, DKC12, HSPD1, CDKA48, EBP5, ACAT19, MSH6, SSRPI6,
IL2RB8, CAND 15, IPO57, KPNA29, 1.324, E1F3C4, IFRD2, EBNA1BP2, LDHAGSG,
TUBA1C3, ENO1, CD2260, RANBP19, NKG78, CASP35 PSMD14, DHX9, POLD22,
DDX1, GNL3, IMPDH2, TMP0O9, MTHFD2, EIFIAXO, PSMD126, HAT1, RBPJQ, TUBBS,
TUBBY9, TUBBO, TUBB1l, TUBBS5, TUBB2, NPM19, TUBB4B6, EIF4A37, PA2G40,
HSP90AB12, MAT2A, EIF4G1Q, HSPE1l, STIP10, PSMAG61, NOP569, SNRPD13,
DDX39A2, HSP90AALl 1, HSPA85, PSME20, LDHB9, TPI15 PGAM16, E1F5A4, RANS,
PKM9, CCT3, NONO02, SERBPL PPXAO, NCL, SET6, GPI3, EIF4A19, GAPDH2, SRSF38,
SLC25A56, HMGN2, RPLPO5, RPSA.

{00218]  Table 3

GZMB4, ZBED2, 1L2RA0, TOP2A2, TYMS6, MCM23, MK1679, MTHFD16, GZMH3,
FEN 18, TMEM106C5, CISH, CDK18, DNAJC92, ZWINT6, PSAT18, TK18, CDCAS5,
TIGIT, ASF1B5, DTL, POLD12, NUSAP10, GPR1719, ACOT7, CD8B, CCL48, CCLA45,
NCAPD39, CDCA7, CCNA25 MSIH2, RRP123, CENPF, TBL38, TPX24, SH2D1AG6,
TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDC801, CDC453, NPRL2,
DDXA4LI, NCAPG7, SRM, UBE2C5, MCM109, BIRC50, PYCR1 8, WDHD14, SLC27A24,
SLC38A51, RFC40, IPO118, POLA13, PPAT7, IP046, LMNB21, SLC29A1 1, TIMELESS2,
DHFR7, RAD516, GINS23, SLC7A56, UBE2T, ACD5, BUB1B4, VCAMI, CENPU7,
IFNG3, DGCR147, FANCG3, BCAT17, NOCALS5, KIF21A3, RBBP89, TCF195, MAD2L17,
CDC63, KIF236, PKMYT10, MRPL177, PWP24, ASUNS, EEF1E1l5, JAKMIP18, RFC53,
RRS12, PAM6, CD3202, SLC1A4, CDC20, GZMAO, XCL2, RUSCI, LRWD17, QTRT17,
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DCAF128, ESC028, HENMT1, UTP157, MELK3, CCNE26, MTX1, FBX054, NDFIP20,
EXOI, ZPR12, HMBS4, MRPL461, CCNF2, RRM2, NCAPG20, ICOS, CENPM9, CEP787,
SH2D2A, SPAG52, PSMG17, THEMIS3, THEMIS7, CHAF1B9, CDKN35, EMC86, NLE19,
CCDC1671, TTK4, POP77, LRR17, RECQL47, HELLS4, ZDffi-iC131, GMNN7, SAYSD12,
CEP85, RADS4L, XCLL TEX301, MANEAS8, SDC45, RADS51AP13, PIrNXI5, DSCC12,
STARD3NL2, POLQ, DCLREIB, FKBP116, CCDC51, QDPR8, PHF191, CEP1521,
HIST1HI1E®G.

Preferably GZMB4, ZBED2, IL2RA0, TOP2A2, TYMS6, MCM23, MKI679, MTHFD16,
GZMH3, FEN18, TMEM106CS5, CISH, CDK18, DNAJC92, ZWINT6, PSATI18, TK18,
CDCA5S5, TIGIT, ASF1B5, DTL, POLD12, NUSAPIO, GPR1719, ACOT7, CD8B, CCLA48,
CCL45, NCAPD39, CDCA7, CCNA25, MSH2, RRP123, CENPF, TBL38, TPX24,
SH2D1A6, TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDC801,
CDC453, NPRL2, DDX411, NCAPG7, SRM, UBE2C5, MCM109, BIRC5Q, PYCR1S8,
WDHD14, SLC27A24, SLC38A51, RFCA40, IPO1 18, POLA13, PPATY7, 1PO46, LMNB21,
SLC29A1 1, TIMELESS?, DHFR7, RAD516, GINS23, SLC7A56, UBE2T, ACD5, BUB1B4,
VCAM1, CENPU7, IFNG3, DGCR147, FANCGS, BCAT17, NOCALS, KIF21A3, RBBPS9,
TCF195, MAD2L17, CDC63, KIF236, PKMYTIO, ASUNS, EEF1E15, JAKMIP18, RFCS53,
RRS12, PAM6, CD3202, SLC1A4, CDC20, GZMAO, XCL2, RUSCI, LRWD17, QTRT17,
DCAF128, ESC028, HENMT1, UTP157, MELK3, CCNE26, MTX1, FBX054, NDFIP20,
EXOI, ZPR12, HMBS4, MRPL461, CCNF2, RRM2, NCAPG20, ICOS, CENPM9, CEP787,
SH2D2A, SPAG52, PSMG17, THEMIS3, THEMIS7, CHAF1B9, CDKN35, EMC86, NLE19,
£ (Ci1e7i, TTK4, POP77, LRR17, RECQL47, HELLS4, ZDHHC131, GMNN7, SAYSD12,
CEP85, RADS4L, XCL1, TEX30lI, SDC45, RAD51AP13, PINX15, DSCC12, STARD3NL2,
POLQ, DCLREIB, FKBP1 16, CCDC51, QDPRS, PHF191, CEP1521, HISTIH 1E6.

More preferably GZMB4, ZBED2, IL2RA0, TOP2A2, TYMSG, MCM23, MKI679,
MTHFD16, (:Z\'H3. FEN 18, TMEM106C5, CISH, CDK18, DNAJC92, ZWINT6, PSAT1S8,
TK 18, CDCAS55, TIGIT, ASFIBS5, DTL, POLD12, NUSAPIO, GPR1719, ACOT7, CD8B,
CCL48, CCL45, NCAPD39, CDCA7, CCNA25, MSH2, RRP123, CENPF, TBL38, TPX24,
SH2D1A6, TCF199, PTPN7, PPP5C9, CCL37, CCL36, CCL34, SCCPDH, NDCB801,
CDC453, NCAPG7, SRM, UBE2C5, MCMI09, BIRCS50, PYCR18, WDHD14, SLC27A24,
SLC38A51, RFC40, POLA13, PPAT7, LMNBZ21, SLC29A11, TIMELESS2, DHFR?,
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RAD516, GINS23, SLC7A56, UBE2T, BUB1B4, VCAM1, CENPU7, IFNG3, FANCGS3,
BCAT17, KIF21A3, RBBP89, TCF195, MAD2L17, CDC63, K1F236, PKMYT10, ASUNS,
EEF1E15, JAKMIP18, RRS12, PAM6, CD3202, SLC1A4, CDC20, XCL2, RUSCI, QTRT17,
DCAX128, ESC028, UTP157, MELK3, CCNE26, FBX054, NDFIP20, EXOI, MRPL461,
CCNF2, RRM2, NCAPG20, ICOS, CENPM9, SH2D2A, SPAG52, PSMG1l7, THEMIS 3,
THEMIS?7, CHAF1B9, CDKNB35, EMC86, TTK4, POP77, LRR17, RECQL47, ZDHHC131,
GMNN7, SAYSD12, CEP85, RADS4L, XCL1, TEX30L SDC45, RADS1AP13, PIrNX15,
DSCC12, STARD3NLZ2, POLQ, CCDC51, QDPRS, HIST1HI1E®G.

[00219] Table 2 and 3 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents upregulated genes in particular DC subpopulations, termed VEXx-A, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably upregulation isevaluated in infected ceils, compared to non-infected cells.
[00220] Tables

FKBP141, GABARAPL24, ZFP36L15, EMP28, AKAP97, KMT2E2, ITSN2, TSPAN31,
HLA-DQA19, HLA-DQB14, ZNF8055, NPiPB97, MR1, CD79B3, 1L160, CCDC1223,
SNX25, SIOOAI I, ZNF124, HLA-DRAO, HLA-DRAY9, HLA-DRA3, RCSD1, CEBPZOS,
HLA-DQA14, HLA-DQA13, ST6GAL16, HLA-DRAO, ATP6VTG1l 1, OASI18, KI'N7,
LAPTM5, CPM6, N4BP2L22, HLA-DRB33, HLA-DRB31l, SYK5, ARSA8, AHNAKS,
CD52, HLA-DPAI4, HLA-DPA10, HLA-DPA19, HLA-DPA16, HLA-DPA14, HLA-DPA13,
RNF1417, ZFAND5S6, HLA-DRB13, HLA-DRB12, KIAA15510, CD372, PSAP6, LPIN3S,
BAGALT17, ATM1, HLA-DRB18, TBCID5, PLMK, SERINC1 1, MIXL1, MEF2AS3,
PDE7AO, CTSS, TTN, LMBRD16, HLA-DPB15, FTH16, AFTPH, MTRNR2L103, EVI2A6,
FCRLA, GMZ2A8, HLA-DMAS8, HLA-DMA1l, HLA-DMA7, HLA-DMAO, HLA-DMAS,
HLA-DMAY, EVLS8, RAPGEF66, UTRN1, POU2AF18, ZNF3025, EEA1l 1, BANK 13, HLA-
DRBI |, €1df)25 HLA-DPB1 1, TPP15, FCRL3, DAPP15 FATM3, TRIM389, CAT4,
SWAP701 HLA-DRA3, HLA-DPBIO, HLA-DPB15, RAPGEF14, PHKB6, ZNF6521,
NBPF 14, MS4A14, LRMP4, MTSS18, GLIPR12, ZEB2, EVI2B5, ASAH16, OGFRLIO,
ADRBK25, HIPIR9, GATAD2B6, BTN3A11, NBPF10, AMFR8, TP53I1 16, PDEl 1A,
TFEB6, SLC12A83, HLA-DRBS6, AXLO, ZFP361, LRRC37A20, METTL7A6, KLHL243,
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NUAK?2, TTLL3, PIK3IPI5, PNRC16, MPP66, TXNIP, NOTCH2NL, HIST1H2BKS,
TLR107, APOOL7, CD683, HLA-DQB13, LAIR24, RASGRP29, PBXIPI, LYZ3, CXCL163,
IFNGRIO, SCPEP16, TNFSF13B8, PKIGO, SHOX7, KCNC37, RALGPS2, VNNZ26,
MARCHI 8, FCRL5, FGR, RAB128, NOVA 16, SPI14, ANXA4, M$AAT1, BLK3, SNCAS,
IRF2BPL5, RAB306, SHGX4, FCGR2B, LPARS0, CLECL12, CTBP21, GSTM2, JDP25,
KIAAO03557, RIN22, LILRB10, PAOX1, GSN8, PGAM25, TMIGD22, POUSFi6, CTSZS8,
NFAM12, PLEKHMI5, PTGIR8, OTUD14, KLF26, CDID, ZNF354B1, GSTT19,
RNASEG3, TMEM176A0, ITGAXO, PLXDC21, CHST20, MLXIP8, GLCCI12, LRRC181,
ANGPTL1, RTKN, DAB29, BCL7A7, DST8, WDR815, SARM11, AVPI16, HiSTIH2ACS,
OSBPL73, FCGR2A, LILRB23, ZNF8210, NTS5E5, ZNF4199, CLCF16, PITPNA7,
PCDHGC31, KDM7A6, DTX13, ZNF6231, TXLNB2, A2M4, EPUBG0, ZNF3411, CD92,
PLTP4, GALNT48, TMCC34, GAB23, DHRS9, 1GJ6, CYP27A1, CBX76, FAM65C2, PERS,
WNT165, APBB35 RRAGB5, SYNPOI, RNF1306, CASD11, MYOlE7, ZNF1553,
M$4A142, FM0O5, TLE13, MTMR106, CNKSR25, TRIB2, LDLRAPI, RGMBO, SSPNO,
MLXIP9, MARCKS5, ADGRE26, L3MBTL42, IKZF2, ABCA19, ABHDG6, NPEPL19,
ARHGAP121, SGSHO, TMEM23 13, ST3GAL6, MYO018A7, IGSF61, NRP2, ZNF354A8,
OXSM, NEGRI, ZNF385A4, DOCKS1, LILRB23, PLA2G4B5, CTTNBP2NL, B3GNTZ2,
BCAR3, CRLF28, CRLF21, DGKGY, SESN14, TMEM1641, PTPR08, CHST154, DHX586,
CTS05, CTS05, CACNA1AS5, DENNDS5SAO, TNFSF136, FCERIG, RASL11A2, RFFLS5,
DENND5B0O, DNMBP8, KLF32, KIAA15987, S0X42, ARRDC22, EGLNI, PLXNA34,
ANPEP3, CST38, CD1C, TTC2IA, BTBD72, BTBD73, DSEO, ZNF3951, TBC1DZ21,
ANKRD19, ZBP18, UNC93B17, HYL.S13, HLA-DOB1, B3GNT7, RASSF44, TNFA1P24,
CD200R1, CSFIR7, SLC7A78, ADRB20, SGK2239, MNDA, IFNGR26, SNX309, ZMATI i,
UBL39, DPEP23, PTK24, TFE36, MALT 14, LMF15, APP2, LILRB23, ZNF6082, ADAP26,
SH3TC15, BMP2K7, CPNE57, SYT15, UBE2E2, CRIM1, MXD42, PTGSl1, DUSPI5,
EPB41L4A1, TBC1D93, ALOX54, ALOXS5I, SIRPA3, LILRB18, IFNGR20, RGS,
LILRB16, HMOX12, LY968, BTN2A20, PLXNC16, GSAP9, IFIT21, NIPSNAP3BS,
SETDB1, RNF144B7, HEPACAMS8, CLEC4A6, f!.74, SOX58, PCDH93, FCRL1, TIMPI10,
ADORA2A0, RASGEF1B6, HHEX3, CDK146, MAP3K12, SIGLEC61, LGALS15, FCRL2,
RASGRP3, PHACTR15, TYROBP3, COBLL1, PLD42, CD1808, TGFBIO, LRRKZ27,
ALDH25, HCKS.
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Preferably GABARAPL24, ZFP36L15, AKAP97, KMT2E2, ITSN2, TSPAN3l, HLA-
DQA19, HLA-DQB14, ZNF8055, NPIPB97, MR1, IL160, CCDC1223, SNX25, S100A11,
ZNF124, HLA-DRAO, HLA-DRA9, HLA-DRA3, RCSDI, CEBPZOS, HLA-DQA14, HLA-
DQA13, ST6GAL16, HLA-DRAO, ATP6V1Gl1i, OAS18, KIN7, LAPTM5, CPM6,
N4BP2L22, HLA-DRB33, HLA-DRB31l, SYK5, ARSA8, AHNAK3, CD52, HLA-DPA14,
HLA-DPA10, HLA-DPA19, HLA-DPA16, HLA-DPA14, HLA-DPA13, RNF1417,
ZFAND56, HLA-DRB13, HLA-DRB12, KIAA15510, CD372, PSAP6, LPIN38, BAGALT17,
ATM1, HLA-DRB18, TBC1D5, PEEK, SERFNCII, MIXL1, MEF2A3, PDE7AO0, CTSS,
TTN, LMBRD16, HLA-DPB15, FTH16, AFTPH, EVI2A6, FCRLA, GM2A8, HLA-DMAS,
HLA-DMA 1, HLA-DMA7, HLA-DMAO, HLA-DMAS8, HLA-DMAY9, EVLS8, RAPGEFG66,
POU2AF18, ZNF3025, EEA1l1, BANK13, HLA-DRB1 1, CHD25, HLA-DPB11, TPP15,
FCRL3, DAPP15, FAIM3, TRIM389, CAT4, SWAP701, HLA-DRA3, HLA-DPB 10, HLA-
DPB15, RAPGEF14, PHKBG6, ZNF6521, NBPF14, M$4A14, LRMP4, MTSS18, GLIPR1Z,
ZEB2, EVI2B5, ASAH16, OGFRL10, ADRBK25, GATAD2B6, BTN3Al1, NBPFI0,
AMFR8, TP531116, PDE!1A, TFEB6, SLC12A83, HLA-DRB56, AXLO, ZFP361,
METTL7A6, KLHL243, NUAK2, TTLL3, PIK3IP15 PNRCI6, MPP66, TXNIP,
NOTCH2NL, HIST1IH2BKS, TLR107, APOOL7, CD683, HLA-DQB13, LAIR24,
RASGRP29, PBXIP1, LYZ3, CXCL163, SCPEP16, TNFSF13B8, SiH0 X7, KCNC37,
RALGPS2, VNN26, MARCH 18, FGR, RAB128, NOVA16, SPI14, ANXA4, M$4AT1,
BLK3, SNCA3, IRF2BPL5, RAB306, SHOX4, FCGR2B, LPARS50, CLECL12, CTBP21,
GSTM2, JDP25, KIAAO03557, RFN22, LILRB10, PAOX1, GSN8, PGAM25, TMIGD22,
POUSF16, CTSZ8, NFAM12, PUIKHMI 5, PTGERS, 0TUD14, KLF26, CD1D, ZNF354B1,
GSTT19, RNASE63, TMEM176A0, ITGAXO, PLXDC21, CHST20, MLXIP8, ANGPTL],
RTKN, DAB29, BCL.7A7, DST8, WDR815, SARMI |, AVPI16, HISTIH2AC5, OSBPL73,
FCGR2A, LILRB23, ZNF8210, NT5E5, ZNF4199, CLCF16, PITPNA7, PCDHGC31,
DTX13, ZNF6231, TXLNB2, EPHB60, ZNF3411, CD92, PLTP4, GALNT48, GAB23,
DHRS9, 1GJ¥6, CYP27Al1l, CBX76, FAMG65C2, PER3, WNT165 APBB35 RRAGBS,
SYNPO 1, RNF1306, CASD1 1, MYO1E7, ZNF1553, MS4A142, FMO5, TLE13, MTMR1O06,
CNKSR25, TRIB2, LDLRAP1, RGMBO, SSPNO, MLX1P9, MARCKS5, ADGREZ26,
L3MBTL42, IKZF2, ABCA19, ABHD6, NPEPL19, ARHGAP121, SGSHO, TMEM2313,
ST3GAL6, MYO018A7, IGSF61, NRP2, ZNF354A8, OXSM, NEGRI, ZNF385A4, DOCK5]1,
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LILRB23, PLA2G4B5, CTTNBP2NL, BCAR3, CRLF28, CRLF21, DGKG9, SESN14,
TMEM1641, CHST154, DHX586, CTS05, CTS05, CACNA1A5, DENNDSAQ, TNFSF136,
FCER1G, RASL1 1A2, RFFL5, DENNDSBO, DNMBP8, KLF32, KIAA15987, SOX42,
ARRDC22, EGLNI, PLXNA34, ANPEP3, CST38, CD1C, TTC21A, BTBD72, BTBD73,
DSEQ, ZNF3951, TBC1D21, ANKRD19, ZBP18, UNC93B17, HYLSI13, HLA-DOBI,
B3GNT7, RASSF44, TNFAIP24, CD200R1, CSF1R7, SLC7A78, ADRB20, SGK2239,
MNDA, IFNGR26, SNX309, ZMATI |, DPEP23, PTK24, TFE36, MALT 14, LMF15, APP2,
LILRB23, ZNF6082, ADAP26, SH3TC15, BMP2K7, CPNE57, SYT15, UBE2E2, CRTM1,
MXD42, PTGSli, DUSP15 EPB41L4A1, TBC1D93, AL{X54, ALOX51, SIRPA3,
LILRB18, IFNGR20, RGS1, L1LRB16, HM OX12, LY968, BTN2A20, PLXNC16, GSAP9,
IFIT21, NTPSNAP3B8, SETDB1, RNF144B7, HEPACAMS8, CLEC4A6, iL.74, SOX58,
PCDH93, FCRLI, TIMP10, ADORA2A0, RASGEF1B6, HHEX3, CDK146, MAP3K12,
SIGLEC61, LGALS15, FCRL2, RASGRP3, PHACTR15, TYROBP3, COBLL1, CD1808,
TGFBIO, LRRK27, ALDH25, HCK3.

More preferably 1L160, SNX25, SIOOAIl, HLA-DRAO, HLA-DRAY9, HLA-DRAS,
CEBPZOS, HLA-DRAO, ATP6V1G1 1, KI'N7, LAPTM5, N4BP2L22, HLA-DRB33, HLA-
DRB31, SYK5, ARSA8, AHNAK3, CD52, HLA-DPA14, HLA-DPAIO, HLA-DPA19, HL.A-
DPA16, HLA-DPA14, HLA-DPA13, RNF1417, ZFANDS56, HL A-DRB13, HLA-DRB12,
KIAA15510, CD372, PSAP6, LPIN38, BAGALT17, HLA-DRB18, PEEK, PDE7AO, CTSS,
TTN, LMBRD16, HLA-DPB 15, FTH16, AFTPH, FCRLA, HLA-DMAS8, HLA-DMA1, HLA-
DMA7, HLA-DMAO, HLA-DMAS8, HLA-DMA9, EVL8, RAPGEF66, ZNF3025 EEA1l,
BANK 13, HLA-DRBI |, CHD25, HLA-DPB1 1, TPP15, FCRL3, FAIM3, TRIM389, CAT4,
SWAP701, HLA-DRA3, HLA-DPB10, HLA-DPB15, RAPGEF14, NBPF14, MS$4A14,
MTSS18, GLIPR12, ZEB2, EVI2B5, ASAH16, OGFRLIO, ADRBK25, GATADZ2B6,
BTN3A1 1, NBPFIO, AMFR8, PDEL 1A, AXLO, ZFP361, METTL7A6, NIJAK2, MPPG6,
TXNIP, HISTIH2BKS5, TLR107, APOOL7, CD683, LA1R24, LYZ3, CXCL163, SCPEP16,
TNFSF13B8, SHOX7, RALGPS2, FGR, RAB128, NOVA16, SPI14, ANXA4, M$AATL,
IRF2BPLS, RAB306, SHOX4, FCGR2B, LPARS0, CLECL12, JDP25, RIN22, LILRBIO,
PAOXI, TMIGD22, POUS5F16, CTSZ8, PLEKHM15, PTGIR8, OTUD14, RNASEG3,
TMEM176A0, ITGAXO, CHST20, MLXIP8, ANGPTLI, RTKN, DAB29, BCL7A7, DSTS,
AVPI16, FCGR2A, L1LRB23, ZNF8210, NT5E5, CLCF16, PITPNA7, PCDHGC31, DTX13,
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ZNF6231, TXLNB2, CD92, PLTP4, GALNT48, DHRSY, 1GJ6, CBX76, FAM65C2,

WNT 165, SYNPOI, RNF 1306, ZNF1553, MS4A142, FMO05, TLE1 3, MTMR 106, CNKSR25,
SSPNO, ADGRE26, L3MBTL42, |IKZF2, ABCAl 9, ABHD6, NPEPL1 9, ARHGAP 121,
SGSHO, TMEM23 13, MYO 18A7, IGSF6 1, NRP2, ZNF3 85A4, DOCK5 1, LILRB23,
PLA2GA4BS, CTTNBP2NL, CRLF2L DGKGY, SESN14, TMEM1641, CHST1 54, DHX586,
CTS05, CTS05, TNFSF 136, FCER1G, DENND5BO, DNMBPS8, KLF32, KIAA 15987,
ARRDC22, EGLN1, PLXNA34, ANPEP3, CST38, TTC2 1A, ZNF3951, TBC 1D21,
ANKRD 19, ZBP 18, HYLS 13, HLA-DOB 1, B3GNT7, RASSF44, CD200R1 , CSF 1R7,
SLC7A78, ADRB20, SNX309, ZzZMAT 1i, TF136, MALT 14, LMF 15, APP2, LILRB23,

ZNF6082, ADAP26, CPNE57, SYT1 5, UBE2E2, PTGSl 1, DUSP 15, EPB4 1L4A 1, ALOX54,
ALOX5 1, SIRPA3, IFNGR2Q, RGS 1, LILRB 16, HMOX12, LY968, BTN2A20, PLXNC 16,
NIPSNAP3B8, SETDB 1, RNF 144B7, HEPACAMS8, CLEC4AG6, IL74, SOX58, PCDH93,

TIMP1 0, ADORA2A0, RASGEF1B6, HHEX3, CDK 146, MAP3K1 2, FCRL2, RASGRP3,

PHACTR1 5, TYROBP3, COBLLI, CD1808, TGFBIO, LRRK27, ALDH25.

[00221] Table5

UBL39, DPEP23, PTK?24, TFE36, MALT 14, LMF 15, APP2, LILRB23, ZNF6082, ADAPZ26,
SH3TC 15, BMP2K7, CPNES57, SYT15, UBE2E2, CRIM1, MX142, PTGS |, DUSP 15,
EPB4 1L4A 1, TBC 1D93, ALOX54, ALOX51, SIRPA3, LILRB18, IFNGR20, RGS,
LILRB 16, HM:0X12, LY968, BTN2A20, PLXNC 16, GSAP9, IFIT21, NIPSNAP3BS,
SETDBI, RNF144B7, HEPACAMS, CLEC4AG6, IL74, SOX58, PCDH93, FCRLI, TrMP10,
ADORA2AO, RASGEF 1B6, HHEX3, CDK146, MAP3K 12, SIGLEC6 1, LGALS 15, FCRL2,
RASGRP3, PHACTR15, TYROBP3, COBLLI, PLD42, CD1808, TGFBIO, LRRK27,
ALDH25, HCK3 .

Preferably DPEP23, PTK24, TFE36, MALT 14, LMF15, APP2, LILRB23, ZNF6082,
ADAP26, SH3TC 15, BMP2K7, CPNE57, SYT15, UBE2E2, CRIMI, MXD42, PTGSII,
DUSP15, EPB4 1L4A1, TBC1D93, ALOX54, ALOX51, SIRPA3, LILRB 18, IFNGRZ20,
RGSl, LILRB16, HMOX12, LY 968, BTN2A20, PLXNC16, GSAP9, IFIT21, NIPSNAP3BS,
SETDBI, RNF144B7, HEP ACA M8, CLEC4AG6, 1L74, SOX58, PCDH93, FCRLI, 11 MP 10,
ADORA2A0, RASGEF1B6, HHEX3, CDK146, MAP3K12, SIGLEC61, LGALS 15, FCRL2,
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RASGRP3, PHACTR15, TYROBP3, COBLL1, CD1808, TGFBIO, LRRK27, ALDHZ25,
HCKS.

More preferably TFE36, MALT 14, LMF15, APP2, LILRB23, ZNF6082, ADAP26, CFNE57,
SYT15, UBE2E2, PTGS1 1, DUSP15, EPB41L4A1, ALOX54, ALOX51, SIRPA3, IFNGRZ20,
RGS1, LILRB16, HMOX12, LY968, BTN2A20, PLXNC16, MPSNAP3B8, SETDBI,
RNF144B7, HEPACAMS, CLEC4AG6, IL74, SOX58, PCDH93, TIMP10, ADORAZ2AQ,
RASGEF1B6, HHEX3, CDK146, MAP3K12, FCRL2, RASGRP3, PHACTRI5, TYROBP3,
COBLL1, (°1) 1808, TGFBIO, LRRK27, ALDH25.

[00222] Table 4 and 5 in an embodiment provides a signature of dendritic ceils (e.g. cDC),
and represents downregulated genes in particular DC subpopulations, termed VEXx-A, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably downregulation is evaluated in infected ceils, compared to non-infected
cells.

[00223] Table 6

CXCL10, CXCL9, CD274, IFITM3, IL4l1, FCGR3A, SLAMF8, ANKRD22, GIMAP4,
ILIRN, RGL1, CCR5, CXCL11, DUSP6, ATF3, HCAR3, SERPINGI, RAB20, ETV7,
FCGRI1A, INHBA, CCRL2, C3AR1, CCL2, LILRB4, HK3, C10B, IRG1, P2RY6, ITGAM,
TLR4, TNFRSFIA, LILRA3, LILRB4, CD38, MAFB, SIGLECI, PTGER2, DOCKA4,
HCAR2, DMXL2, SECTM1, NPL, EDNI, MSR1, PARPIO, L.ILRA6, C1QC, TLR8, FCN1,
ACP2, SUCNRI, FNIP2, LACCL MOB3C, HAPLN3, FLVCR2, NOD2, MSRBL TIPARP,
FCGRIB, LIM:K 2, TSC22D1, BATF2, LHFPL2, CCL3, CCL3, CCL3, ZPR1, HERC5, OAS!.,
MITF, SLC1A4, PDCD1LG2, LILRA3, TNFAIP6, TLR2, LILRA3, MTMR6, ACVR2A,
CDKN2AIP, ATP13A3, XPNPEPI, KCTD12, LTBR, LGALS2, HLX, SIGLEC9, TMEM51,
LILRAS3, SORT1, TNF, TNF, TNF, TNF, TNF, TNF, TNF, PPARGC1B, RCE1, LILRAZ,
SDSL, LGALS3BP, GIMAPSG, LILRAG, STEAP4, HEBP!, KCNJ2, CLEC12A, CCL4, CCL4,
ELAVL4, EMC8, SOCS3, AlF, AIFIl, AIF, AlFi, WDR7, SLC1A3, FAM 105A, VASH1,
SLC16A6, RNF24, AlF, AIF, CD300LF, MCTP1, CD276, IL3RA, IL3RA, ADAMTSL4,
P2RY 14, ZNF654, ARHGEF10L, CD33, LST1, GUCY1A3, SAMD4A, SLC12A7, ZNF438,
TIMELESS, PLXNDI, OGFR, RMvVITLI, LILRA6, SPHK1, APOBEC3B, SLC15A3,
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CARD9, SOCS1, EMILIN2, SAYSD1, GPR68, CEBPB, CREBS5, BATF3, SLC6A12,
SRXN1, FCRL6, AQP9, SLC26All, TCF7L2, SORBS3, ERLIN1, FAM20A, ASCL2,
CCL3L1, ZNF317, ENPP2, BST1, CFB, CFB, CFB, CFB, TIFAB, LILRB4, LMTK2, CISH,
FBX0O30, FAM20C, MRPL2, PLBD1, EEPD1, AMERI, BRI3, VPSOD1, SIK3, AKT1S],
LILRB3, LILRA6, LATS2, STARDS8, SLC25A16, LAGE3, SELM, B3GALT4, DCAF17,
NEURL3, APOBR, MGST1, MRPL.46, METRNL, POP7, CTLA4, PTRHI, MGN1A, CRAT,
ZMYND15, ZNF707, ZNF707, LILRAI, CPEB3, PDE4A, EXOC6B, MTERF3, DRAMI,
SNAPCS5, APAM1, LST1, USP31, CFD, CFD, METRNL, SLC27A3, SLC27A3, CISD3,
CISD3, SNF8, PINXI, MED 16, PRADCI, MLLT4, GBP5, APOBEC3A, BNIPL FAMZ26F,
NUFIPI, BAG3, SNX10, CYP1B1, EGR2, MY!.5, INAFM1, LILRB3, SMTNLI, KLF10,
PLAUR, ICAM1, LSTI, LSTL LSTI, LSTI, LSTI, LSTI, RSAD2, ATP1B1, RNF19B,
FGL2, FFAR2, CYBB, JAKMIP2, CCRI, GBF, IDOI, TMEM176B, SLC31A2, P2RX7,
IF144L, PLXNB2, PLSCRI, RIN2, FCER1G, TNFSFIO, CDKNIA, SQRDL, GLUL, MYOF,
IFIT3, LAP3, APOL3, NINJL SIRPB1, PIM1, PELRA, CTSL, CENPJ, TFEC, PTPRE,
SLAMF7, GK, POU5F1, IFIT2, SMAP2, GBP4, RAPGEF2, MRAS, ATF5, RIPK2, LILRB2,
SLC25A13, KDM6B, IGSF6, KMO, CULI, EPB41L3, GCH1, LILRB2, DARS2, HSD3B7,
TNFAIP2, SPG20, STX1l, SERTADI, VMO1, GIMAPS, ATP6V1B2, PPP1R15A, FRG1,
FRG1, SLC8A1, UBE2D1, RCBTB2, NCF2, PLXDC2, EPGS5, CLECYA, CD80, RBM47,
FCGR2A, UBE2Z, WARS, CD226, ALAS1, SRC, VAMP5, PAK1, FYB, SOD2, LYZ,
SERPINA1, [IFiHi, CSF2RB, GCLC, SMC04, ARHGAP10, CTSB, RALB, PLODS3,
GABARAPL1, LILRB2, SLC43A3, ENG, TOM1, TYMP, MTHFD2, LILRB2, LRRC25,
RHEB, SLC7A7, RAB35, TMEM:i76A, FKBP15, CXCL16, LGALS3, STAT1, ADPRHLZ2,
KIAAQ0368, PSTPIP2, DYNLTI, FAR1, PGD, Prm3, BCL2A1l, NAMPT, CECRL GNS,
CASP1, DDX21, JAK2, OiFl, NSFL1C, SAT1, GIMAPS5, EPSTIl, SC02, LCP2, TYROBP,
RASGEF1B, GTF2B, DENNDI1B, EAF1, NFE2L2, ATG3, ADGRE2, IFI6, FBXO06,
RARRES3, ACSLI, NCH, RAB24, SEC14L1, TNS3, PTAFR, TRAFDI, IFITMI, DNAJC?,
MSA7, MIIP, MGAT1, AATF, AATF, LPCATZ2, NCF4, ATP1B3, LYN, CD68, GBPZ,
STATZ2, CTSS, EIF2S1, IRF7, TXN, YWHAG, NMI, JUNE, SDCBP, RNIT1, RNIT1, IFI30,
PSME2, CCDC47, TMEM30A, FKBP5, UBE2L6, APOL2, MT2A, CD40, APOL.4, MDM2,
STOM, SPPL2A, DTX3L, GLIPR2, OAS3, PTTG1lIP, CTSD, DEK, PRDXI, NUP62,
AP)L.6, TAP], TAP! ., TAPL, TAP! , TAPI, TAPL, L.ILRB2, NBN, TANK, CNDP2, CTSC,
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S100A11, TRIM22, STAT3, UBC, ITGAX, IRF2, RNF213, ZNFX1, KLF6, ANXAS, PSAP,
SNX27, H3F3B, ATP6VOB, TNFSF13B, XAFl, TMSB10, ANXA2, PARP14, ENQ1,
LAPTMS5, RPL15, RPL4, RPL28, RPL6, TPTi, RPL18, PTMA, EEF1B2, HLA-DQBI,
RPL35A, RPS20, RPS16, RPL19, LPIN3, RPL24, RPS15A, RPS24, RPL26, RPS19, TRIM38,
DDX17, RPS13, NME2, RPL36A, RPS10, RPS7, RPS17, RPS17, RPS14, GNB2L1, RPL11,
RPL17, RPL9, RPL37A, RPS23, APOBEC3F, RPS27A, RPS4Y1, RPL14, RPS9, RPS9,
RPS9, RPS9, RPS9, RPS9, RPS9, RPL38, HLA-DQA1, HLA-DQA1l, RPS2, RPL7, ITSNZ2,
RPL30, RPL18A, TTC3, RPL27, RPS27, RPLP2, TSPYL1, BTN3A2, TOMM7, RPL37,
RPL31, RPS8, RPS11, RPS3, CPNE1l, OGT, PIK3CD, RPS29, RPL41, RPL5, PDKS3,
APOBEC3C, CNNZ2, GSTP1, RPL34, ERP29, SASH3, RCSD1, RPL39, RPL27A, PARFI,
MCM5, RPS21, HMGB1, RPL1QA, RPL32, RPLPO, ARHGAP25, FDFT1, AKNA, EIF4B,
RPS4AX, RPS3A, ZNF3Q2, POU2AF1, RAC2, LIMD2, TNFRSFIB, RPS5, RPL7A, RPL7A,
RPLPI, RPS6, RABGAPIL, PEBP1, ARHGDIB, RPS18, RPSi8, RPS18, RPS18, RPSI8,
CASP2, RAB12, RPL13, FAM96A, CD48, RPL21, RPS25, RPS25, RPSA, SYK, RPL12,
RSRPI, ATM, CCLS, vifdi, EEFIG, CCDC69, RPL29, RPS12, SP140, PNN, LMBRD1,
RPL3, LRRC37A, SRPK2, ARL17A, BPTF, SPIB, CD37, TNRC6B, IFNLR1, KIAA1551,
CDS52, RPL13A, ARHGAP15, AMFR, PIKFYVE, ANP32E, CBX5, HMBOX1, SNRPD2,
AFOOL, SHOX, RPL23A, BLNK, HMGNS3, FOXPi, INPPSF, POU2F2, CCR7, TCF4,
TRAF3IP3, PXK, SWAP70, CRIP!, ITGB7, NUAK2, IKZF3, GGA2, ECHDC2,
ARHGAP24, QARS, RASGRP3, SLC12A8, WDFY4, TP53I11, PS1P1, ADD1, AP1G2,
GPR183, SNRPN, EZHI, CBLB, MTSSl, RBM4B, LDHB, SNURF, PHACTRI, EZR, TFEB,
SETBP1, SREBF2, GLIPRI, CD82, TCF3, MYO09A, ADAMI 9, MAST3, ZBTB20, MFNG,
ZCCHCI i, SMC6, CLEC2D, HISTIHIC, CLECLI, CXCR4, PRR3, PRR3, PRR3, PRRS3,
IL 16, NOVA1, FAM65B, GTF2IRD2, MEF2C, RGL2, RGL2, RGL2, RGL2, RGL2, P2RY 10,
TTN, PIK3C2B, CAT, IGLL1, SLC38A1, ANKRD1, GALNTI, MPRIP, CORO1A, AFF3,
KLAAO355, FAM173A, EPB41, TSPA_N3, GSTM2, TCP1 1L2, CENPK, CAMKMT, WDR59,
SNX25, TMEM55B, GCHFR, AGK, RAD51B, EML2, ADARBI, MOSPD3, NUTMZ2B,
ZNF708, PASK, RCAN3, PGAM2, NEXN, GFODI, HLA-DPAI, PRMT9, TXLNG, HLA-
DPAI, TADAZ2A, KLF2, PYHIN]I, ITPR3, RNF141, GAMT, ZBTB37, RNASE6, ZNF439,
BBS1, LCLAT1, SNEDI, ATF7IP2, CLSTN1, ZNF141, LTBP4, CFAP36, ANGPTL],
RTKN, FAM43A, ALKBH2, GLCCI1, CCNG2, PAHTM, CLSTN3, MTA3, MSI2, ENOZ,
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TRAF4, FBXW4, HIST1IH2BD, ARL4D, PIK3R1, rM2A, RAD51C, PGMI, FAM46C,
BCL7A, BAD, DPH1, MAFIP, MMD, CCBL1, SH3YL1l, RUFY2, RASSF7, RAB39B,
TMEM14E, FAM98B, SIT1, CTPS1, NFS1, TRAT1, PPAPDC2, BTBD2, GSTM1, SLC2A1,
ARHGAP35, PLTP, DFNA5, ACSS1, SIDTI, SPICE1, OSBPL7, SERGEF, ALDH18A1,
TFDP1, DTX1, ATAD2, ATPl11B, MYLIP, EFNA4, PCDHGC3, SMAD3, RHOBTBZ2,
FUCA1, MLLT3, ZNF821, MRS2, KLHL3, ZNF66, ZNF700, NT5E, EHDS3, HLTF, ZNF813,
ACOT2, SERPINHI, CRYZ, TEX9, Z\ £287, SHMT1, EPFffl6, MBIP, 1GJ, SLC26AS6,
ZNF581, CLPTMI1L, FANCC, PLEKHGI, HDDC2, GZMM, ZNF436, PPOX, CBX7,
CHTF18, UNG, FMO5, ZFP3, RAB37, CDC7, FAMG65C, ALDOC, ZAP70, SPOCK2,
GRAP2, TLElI, ADCY3, WNT16, SYNPO, ZMYND1 1, ABHD5, CD3E, LBHDI, ZNF138,
FUTI1l, CNKSR2, ZBTB14, THBS3, RNF8, CASDI, JADE3, ZADH2, MTMR10, CD70,
CD2, SSPN, CD247, SERF 1B, PHC1, EHMT2, FAM78A, RSAD1, TBCD, METTL4, PECR,
PAFAH1B3, ANO09, RRAS2, LDLRAP1, TRIB2, SARS2, TMEM23 1 TLR10, FBX041,
ZNF510, RAMPI, HOPX, KIF3B, RCCl, LFNG, LAT, SLC10A7, KlZ, YPEL3, IKZF2,
BICDI, RGMB, SURF1, SURF1, REPIN1, AASDH, GSTM4, SKAP1l, MAP4K2, FAN1,
ZEB1, FLNB, GXCT1, DENNDS5B, DHRS3, LANCLI, ZNF33B, FAMZ20B, ZNF518B,
ABCD2, DUSP18, ST20, SLC35B4, ATHLI, ACO1, TESPAlI, ANKRD33B, CFL2, TOX,
M PSNAPI, RIC3, PLA2G4B, ZNF564, SGSM2, ZNF549, GLMN, GRAP, PRKAB2, DGKG,
TM7SF3, PJAI, RASL1 1A, WBSCR16, CDC 14A, DDHD2, CACNAIA, CHST12, FBXOIO,
CDCA7L, MCM®6, KIAA0391, MLH3, STRBP, MDMI, TSEN54, PGAP2, CD27, ACADI i,
IL2RB, CHIC1, ZNF507, B3GNT7, LEOI, FAM3C, WDSUB1, DNMBP, SPATAZ20,
RANBP6, OSBPL10, MACROD2, NOL.4L, MZF1, KLF8, CARD1 1, NEDD9, ANKS,
BACH2, HNI1L, KIF21B, ASNSD1, FAM102A, SACS, PDE4D, PLXNA3, TMEM156,
ETS1, ITK, TTC21A, CNR2, DUSP12, EMLJ, EL.P6, CD200R1, TBC1D10A, FOXOI,
ABCD4, GOLGAS8A, ZNF395, \/IARCH3, DNHD1, ZNF608, LCK, SGK223, KIAA0226L,
DPEP2, ORMDL3, PRFl, ZBTB32, UBL3, ATP2B4, PNOC, DENND4C, ZDHFiC21,
PCMTD2, CD3D, PTK2, RASGRP2, SYTI, CPNE5, GNG7, BCL11iB, ASXL1, FAM179B,
CERKL, WDR34, MKNK2, KLF12, TGFBR2, ATP8Al, VPS13A, LRBA, DUSZ,
ST6GALNAC4, RASGRP, SYNE1, SUN1, NLRP1, BIN1, VAV2, SLC25A38, TRPT 1,
ST6GALNACG6, LPCAT1, SLCY9A3R1, SEMAA4B, ATGAC, EIF4EBP1, SLAMF1, ITPR1,
SYTLI, DGKA, USP48, ARHGEF18, NEPSNAP3B, LPAR5, SLC4A7, PCDH9, LYS86,
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SCAPER, STAP1, USP9Y, HMGXBS3, IFT57, SEMA7A, GEMIN7, MBNL3, CKAP2,
FCRL1, NBEAL2, CLEC17A, SLAMF6, BCLOL, MPP6, CCDC141, ITM2C, INTSI,
PFKFB3, SPTBN1, ATP2A3, RHOH, NUP210, NKG7, SOX5, AGL, DNAJC4, ACAP]L,
ALOX5AP, CHD3, BCA4, PCED1B, PRRC2B, TMC8, HHEX, TLR9, DEF6, SIGLECS,
PTPN22, PBXIP1, CD99, CD99, ANKRD36, SPPL2B, NFATC2, ANKRD36C, VNNZ2,
SYNE2, CST7, SH2D3C, EBF1, FCRL2, RALGPS2, LY9, PKIG, CALHM2, BTLA, HIPIR,
WDR6, CXCR3, FCRL5, ABHD14B, TBC1D10C, CXCR5, AKRIBL TPD52, ICAM3,
SIPAL1L3, ID3, P2RX5, ESYT1, ADAM28, PPP1R16B, TNFRSF13B, PLD4, RABS30,
COBLL1, CD22, S1PR1, BCL11A, BLK, PDLIMI, FCGR2B, MAP4K1, PRKACB, PAXS5,
EMB, SHMT2, SEL1L3, CYFIP2, ADD3, ABLIMI, SLC44A2, LRMP, FLOT2, ANXAGSG,
TMEM154, ()19, PTPRCAP, FAIM3, CD79B, IGLL5, BANK}, LBH, ST6GAL1, FCRLA,
CD79A, FCRL3, MHAA1L.

[00224] Table 6 in an embodiment provides a signature of dendritic cells (eg. cDC), and
represents differentially expressed genes in particular DC subpopulations, termed VEx-B ("virus
exposed -B"), preferably associated with or derived from elite controller phenotype, preferably
associated with HIV infection. Preferably differential expression is evaluated in infected cells,
compared to non-infected cells.

[00225] Table7

CXCL10, CXCLY9, CD274, IFITM3, IL4l1, FCGR3A, SLAMF8, ANKRD22, GIMAP4,
ILIRN, RGL1, CCR5, CXCL11, DUSP6, ATF3, HCAR3, SERPING1, RAB20, ETV7,
FCGR1A, INHBA, CCRL2, C3AR1, CCL2, LILRB4, HK3, C1QB, IRGI, P2RY6, ITGAM,
TLR4, TNFRSF1A, LILRA3, LILRB4, CD38, MAFB, SIGLECI, PTGER2, DOCKA4,
HCAR2, DMXL2, SECTMI, NPL, EDN1, MSR1, PARP10, LILRAG, C!(}(, TLR8, FCN1,
ACP2, UCKKNR1, FNIP2, LACC1, MOB3C, HAPLNS, FLVCR2, NOD2, MSRB1, TIPARP,
FCGRI1B, LIMK?2, TSC22D1, BATF2, LHFPL2, CCL3, CCL3, CCL3, ZPR1, HERCS5, OASL,
MITF, SLC1A4, PDCD1LG2, LILRAS, TNFAIP6, TLR2, LILRA3, MTMR6, ACVR2A,
CDKN2AIP, ATP13A3, XPNPEP, KCTD12, LTBR, LGALS2, HLX, SIGLEC9, TMEMS51,
LILRA3, SORT1, TNF, TNF, TNF, TNF, TNF, TNF, TNF, PPARGC1B, RCE1, LILRAZ,
SDSL, LGALS3BP, GIMAPS, LILRA6, STEAP4, HEBPI, KCNJ2, CLEC12A, CCL4, CCL4,
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ELAVL4, EMCS8, SOCS3, AlFl, AIFI, AIFl, AlFl, WDR7, SLC1A3, FAM105A, VASFH,
SLC16A6, RNF24, ALFL AIFl, CD300LF, MCTP1, CD276, IL3RA, IL3RA, ADAMTSLA4,
P2RY 14, ZNF654, ARHGEF10L, CD33, LST1, GUCY1A3, SAMD4A, SLC12A7, ZNF438,
TIMELESS, PLXND1, OGFR, RNMTLI, LILRA6, SPHK1, APOBEC3B, SLCI15A3,
CARD9, SOCS1, EMELTN2, SAYSD1, GPR68, CEBPB, CREBS5, BATF3, SLC6A12,
SRXN1, FCRL6, AQP9, SLC26A11, TCF7L2, SORBS3, ERLIN1, FAMZ20A, ASCLZ2,
CCL3L1, ZNF317, ENPP2, BST1, CFB, CFB, CFB, CFB, TIFAB, LILRB4, LMTK2, CISH,
FBXO30, FAM20C, MRPL2, PLBD1, EEPDI, AMERI, BRI3, VPSOD1, SIK3, AKT1S],
LILRB3, LILRA6, LATS2, STARDS, SLC25A16, LAGE3, SELM, B3GALT4, DCAF17,
NEURL3, APOBR, MGST1, MRPL46, METRNL, POP7, CTLA4, PTRH1, MON1A, CRAT,
ZMYND15, ZNF707, ZNF7Q7, LILRA1, CPEB3, PDE4A, EXOC6B, MTERF3, DRAMI,
SNAPCS5, AP4AM1, LST1, USP31, CFD, CFD, METRNL, SLC27A3, SLC27A3, CISD3,
CISD3, SNF8, PINX1, MED 16, PRADC1, MLLT4, GBP5, APOBEC3A, BNIP1, FAM26F,
NUFIPI, BAG3, SNXIQ, CYP1B1, EGR2, MYL5, FNAFMI, LILRB3, SMTNLI, KLF10,
PLAUR, ICAM1, LST1, LST1, LST1, LST1, LST1, LST1, RSAD2, ATP1B1, RNF19B,
FGL2, FFAR2, CYBB, JAKMIP2, CCRI, GBPF, IDOI, TMEM176B, SLC31A2, P2RX7,
IF144L, PLXNB2, PLSCRI, RIN2, FCERIG, TNFSFIO, CDKNIA, SQRDL, GLUL, MY OF,
IFIT3, LAP3, APOL3, NINJ, SIRPB1, PIMI, PILRA, CTSL, CENPJ, TFEC, PTPRE,
SLAMF7, GK, POUSFI, IFIT2, SMAP2, GBP4, RAPGEF2, MRAS, ATF5, RIPK2, LILRB2,
SLC25A13, KDM6B, IGSF6, KMO, CUL1, EPB41L3, GCH1, LILRB2, DARS2, HSD3B7,
TNFAIP2, SPG20, STX1i, SERTAD1, VMOI, GIMAPS, ATP6V1B2, PPP1R15A, FRGI,
FRGI, SL.C8A1, UBE2D1, RCBTB2, NCF2, PLXDC2, EPG5, CLEC7A, CD80, RBM47,
FCGR2A, UBE2Z, WARS, CD226, ALASI, SRC, VAMPS, PAK1, FYB, SOD2, LYZ,
SERPINAI, [FIH1, CSF2RB, GCLC, SMCO04, ARHGAP10, CTSB, RALB, PLODS3,
GABARAPL1, LILRB2, SLC43A3, ENG, TOM1, TYMP, MTFTFD2, LILRB2, LRRC25,
RHEB, SLC7A7, RAB35, TMEM176A, FKBP15, CXCL16, LGALS3, STATI, ADPRHL2,
KIAA0368, PSTPIP2, DYNLTI, PARI, PGD, PIM3, BCL2A1, NAMPT, CECRI, GNS,
CASP1, DDX21, JAK2, R¥'l, NSFL1C, SATL, GIMAPS, EPSTI1, SC02, LCP2, TYROBP,
RASGEF1B, GTF2B, DENNDI1B, EAF1l, NFE2L2, ATG3, ADGRE2, IF16 FBXO06,
RARRES3, ACSLI, NCFi, RAB24, SEC14L1, TNS3, PTAFR, TRAFD1, IFITMI, DNAJC?,
MSAA7, MIIP, MGAT1, AATF, AATF, LPCAT2, NCF4, ATP1B3, LYN, CD68, GBP2,
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STAT2, CTSS, EIF2S1, IRF7, TXN, YWHAG, NMI, JUNE, SDCBP, RNH1, RNH1, IFBO,
PSME2, CCDC47, TMEM30A, FKBP5, UBE2L6, APOi.2, MT2A, CD40, APGL4 MDM2,
STOM, SPPL2A, DTX3L, GLIPR2, OAS3, PTTGI1IP, CTSD, DEK, PRDX1, NUP62,
APOLG6, TAPL, TAP! . TAPL, TAPL, TAPL, TAP]L, L.ILRB2, NBN, TANK, CNDP2, CTSC,
S100A11, TRIM22, STATS3, UBC, ITGAX, IRF2, RNF213, ZNFX1, KLF6, ANXA5, PSAP,
SNX27, H3F3B, ATP6VOB, TNFSF13B, XAF1, TMSBIQ, ANXA2, PARP14,ENO].

Preferably CXCL10, CXCL9, CD274, IFITM3, IL4l1, FCGR3A, SLAMF8, ANKRDZ22,
GEMAP4, IL1IRN, RGLI, CCR5, CXCL11, DUSP6, ATF3, HCAR3, SERPINGI, RABZ20,
ETV7, FCGR1A, INHBA, CCRL2, C3AR1, CCL2, LILRB4, HK3, C1QB, IRG1, P2RY6,
ITGAM, TLR4, TNFRSF1A, LILRAS3, LILRB4, CD38, MAFB, SIGLECI, PTGERZ2,
DOCK4, HCAR2, DMXL2, SECTMI, NPL, EDN1, MSR1, PARPI10, LILRAG, C1QC, TLRS,
FCN1, ACP2, SUCNRI, FNIP2, LACCI, MOB3C, HAPLN3, FLVCR2, NOD2, MSRBI1,
TIPARP, FCGR1B, LIMK2, TSC22D1, BATF2, CCL3, CCL3, CCL3, ZPR1, OAS., MITF,
SLC1A4, PDCDI1LG2, LILRA3, TNFAIP6, TLR2, LILRA3, MTMR6, ACVR2A,
CDKNZ2AIP, ATP13A3, XPNPEP1, KCTD12, LTBR, LGALS2, HLX, SIGLEC9, TMEM&51,
LILRAS, SORT1, TNF, TNF, TNF, TNF, TNF, TNF, TNF, PPARGC1B, RCEL LILRAZ,
SDSL, LGALS3BP, GIMAPG, LILRA6, STEAP4, HEBPI, KCNJ2, CCL4, CCL4, ELA\I._4,
EMC8, SOCS3, AlIF1, AIFI, Aff'l, AIF1, SLC1A3, FAM105A, VASHI, SLC16A6, Aff'i,
AlF1, CD300LF, MCTP1, ADAMTSL4, P2RY14, ZNF654, ARHGEFIOL, CD33, LST1,
SAMD4A, SLC12A7, ZNF438, RNMTL1, LILRAG6, SPHKI, APOBEC3B, CARD9, SOCSI,
EMIEFN2, SAYSDI, GPR68, CEBPB, BATF3, SRXN1, FCRL6, AQP9, TCF7L2, ERLINI,
FAM20A, ASCL2, CCL3L1, ZNF317, ENPP2, BST1, CFB, CFB, CFB, CFB, TIFAB,
LILRB4, LMTK2, CISH, FBXO30, PLBD1l, AMERI, BRI3, SIK3, AKTISI, LILRBS,
LILRA6, STARDS8, SLC25A16, DCAF 17, NEURL.3, APOBR, MGSTI, MRPL46, METRNL,
PTRHI, CPEB3, MTERF3, DRAM1, LST1, USP31, METRNL, SLC27A3, SLC27A3,
CISD3, CISD3, SNF8, PINX1 MED 16, MLLT4, GBP5, APOBEC3A, BNIP1, FAMZ26F,
NUFIP1, SNX10, CYP1B1, EGR2, MYL5, INAFMI, LILRB3, SMTNLI, KLF10, PLAUR,
ICAM1, LST1, LSTI, LSTI, LSTI, LST1, LST1, RSAD2, ATP1B1, FGL2, FFAR2, CYBB,
CCR1, GBP1, iDOI, TMEM176B, SLC31A2, P2RX7, IFI44L, PLXNB2, PLSCR1, RINZ2,
FCER1G, TNFSF10, CDKNIA, SQRDL, GLUL, MYOF, IFIT3, LAP3, APOL3, NINJ,
SIRPB1, PIM1, PILRA, CTSL, TFEC, PTPRE, SLAMF7, GK, IFIT2, SMAP2, GBP4,
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RAPGEF2, RIPK2, LILRB2, SLC25A13, KDM6B, IGSF6, KMO, CUL1, EPB41L3, GCHI,
LILRB2, DARS2, HSD3B7, TNFAIP2, SPG20, STX1l, SERTAD1, VMOI, GIMAPS,
ATP6V1B2, PPP1R15A, SLC8A1, UBE2D1, RCBTB2, NCF2, PLXDC2, EPG5, CLEC7A,
CD80, RBM47, UBE2Z, WARS, CD226, ALAS1, SRC, VAMPS, PAK1, FYB, SOD2, LYZ,
IFIH1, CSF2RB, GCLC, SMCO04, ARHGAP10, CTSB, RALB, PLQDS3, GABARAPL1,
LILRB2, SLC43A3, 1omM1, TYMP, MTHFD2, LILRB2, LRRC25, RHEB, SLC7A7,
CXCL16, LGALS3, STAT1, PSTPIP2, FARI, PGD, PIM3, BCL2A1, NAMPT, CECR1,
GNS, DDX21, JAK2, IRF, SATI, GIMAPS, EPSTII, LCP2, TYROBP, RASGEFIB, EAF,
NFE2L2, ATG3, ADGRE2, IFI6, FBX06, ACSLI, NCF, TNS3, PTAFR, TRAFD1, IFITMI,
DNAJC7, MS4A7, MGATI, LPCAT2, NCF4, ATP1B3, LYN, CD68, GBP2, STAT2, CTSS,
EIF2S1, IRF7, TXN, NML JUNB, SDCBP, RNHI, RNHI, IFL30, PSME2, UBE2L6, APOL2,
CD40, APOL4, STOM, SPPL2A, DTX3L, 0AS3, DEK, PRDX1, APOL6, TAPl, TAPL,
TAPL, TAP1, TAP1, TAPl, CNDP2, CTSC, S100A11, TRIM22, UBC, RNF213, KLF®6,
ANXAS5, PSAP, H3F3B, XAF1, TMSBIO, ANXA2, PARP14.

[00226] Table 8

CXCL10, CXCL9, (1)274, IFITM3, I1L4l1, FCGR3A, SLAMF8, ANKRD22, GIMAP4,
WARS RGL1, CCR5 CXCL11, DUSP6, ATF3, HCAR3, SERPING1, RAB20, ETV?7,
FCGRI A, INHBA, CCRL2, C3ARI, CCL2, LILRB4, HK3, CIQB, IRG1, P2RY6, ITGAM,
TLR4, TNFRSF1A, LILRAS, LILRB4, CD38, MAFB, SIGLECI, PTGER2, DO CK4,
HCAR2, DMXL2, SECTMI, NPL, EDNI, MSRI, PARPIO, LILRAG, CIQC, TLRS8, FCNI,
ACP2, SUCNR1, FNIP2, LACC1, MOB3C, HAPLN3, FLVCR2, NOD2, MSRBI, TIPARP,
FCGRIB, LFMK2, TSC22DI, BATF2, LHFPL2, CCL3, CCL3, CCL3, ZPR1, HERCS5, OASL,
MITF, SLC1A4, PDCDILG2, LILRA3, TNFAIP6, TLR2, LILRA3, MTMR6, ACVRZ2A.
CDKNZ2AIP, ATP13A3, XPNPEP, KCTD12, LTBR, LGALS2, HLX, SIGLEC9, TMEM5],
LILRA3, SORTI, TNF, TNF, TNF, TNF, TNF, TNF, TNF, PPARGCIB, RCEIl, LILRAZ2,
SDSL, LGALS3BP, GIMAPG, LILRAG, STEAP4, HEBP1, KCNJ2, CLEC12A, CCL4, CCL4,
ELAVL4, EMCS8, SOCS3, AIFL. AIFL AIFL AIFL. WDR7, SLCIA3, FAMIOSA, VASHI,
SLC16A6, RNF24, AIF1, AIF1, CD300LF, MCTH, CD276, IL3RA, IL3RA, ADAMTSLA4,
P2RY 14, ZNF654, ARHGEFIOL, CD33, LSTl, GUCY1A3, SAMD4A, SLC12A7, ZNFA438,
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TIMELESS, PLXND1, OGFR, RNMTL1, LILRAG, SPHK1.

Preferably CXCL10, CXCL9, CD274, IFITM3, IL4l1, FCGR3A, SLAMF8, ANKRD22,
GIMAP4, IL1IRN, RGL1, CCR5, CXCL11, DUSP6, ATF3, HCAR3, SERPINGI, RABZ20,
ETV7, FCGR1A, INHBA, CCRL2, C3AR1, CCL2, LILRB4, HK3, C1QB, IRGI, P2RY6,
ITGAM, TLR4, TNFRSF1A, LILRA3, LILRB4, CD38, MAFB, SIGLECI, PTGERZ,
DOCK4, HCAR2, DMXL2, SECTMI, NPL, EDN1, MSRI, PARPIO, LILRAG, CIQC, TLRS,
FCN1, ACP2, SUCNRL FNIP2, LACCI, MOB3C, HAPLN3, FLVCR2, NOD2, MSRBI,
TIPARP, FCGR1B, LIMK2, TSC22D1, BATF2, CCL3, CCL3, CCL3, ZPRI, OASL, MITF,
SLC1A4, PDCD1LG2, LILRA3, TNFAIP6, TLR2, LILRA3, MTMR6, ACVR2A,
CDKNZ2AIP, ATP13A3, XPNPEP1, KCTD12, LTBR, LGALS2, HLX, SIGLEC9, TMEMS5],
LIL.RA3, SORT1, TM?, TNF, TNF, TNF, TNF, TNF, TNF, PPARGC1B, RCEl, LILRA2,
SDSL, LGALS3BP, GIMAPG, LILRA6, STEAP4, HEBPI, KCNJ2, CCL4, CCL4, ELAVLA4,
EMC8, SOCS3, AIF1, AlF1, Al , AIF1, SLC1A3, FAM105A, VASH1, SLC16A6, AlF1,
AlF1, CD300LF, MCTP1, ADAMTSL4, P2RY14, ZNF654, ARHGEF10L, CD33, LST1,
SAMDA4A, SLC12A7, ZNF438, RNMTL1, LILRAG, SPHKI .

[00227] Table 7 and 8 in an embodiment provides a signature of dendritic ceils (e.g. cDC),
and represents upregulated genes in particular DC subpopulations, termed VEXx-B, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably upregulation isevaluated in infected cells, compared to non-infected cells.
[00228] Table 9

LAPTM5, RPL15, RPL4, RPL28, RPL6, TPT1, RPL18, PTMA, EEF1B2, HLA-DQB1,
RPL35A, RPS20, RPS16, RPL19, LPIN3, RPL24, RPS15A, RPS24, RPL26, RPS19, TRIM38,
DDX17, RPS13, NME2, RPL36A, RPS10, RPS7, RPS17, RPS17, RPS14, GNB2L1, RPLI 1,
RPL17, RPLY, RPL37A, RPS23, APOBEC3F, RPS27A, RPS4Y1, RPL14, RPS9, RI>S9,
RPS9, RPS9, RPS9, RPS9, RPS9, RPL38, HLA-DQA1, HLA-DQA1l, RPS2, RPL7, ITSNZ2,
RPL30, RPL18A, TTC3, RPL27, RI?S27, RPLP2, TSPYL1, BTN3A2, TOMM7, RPL37,
RPL31, RPS8, RPS11, RPS3, CPNEL OGT, PIK3CD, RPS29, RPL41, RPL5, PDKS3,
APOBEC3C, CNN2, GSTP1, RPL34, ERP29, SASH3, RCSD1, RPL39, RPL27A, PARPI,
MCM5, RPS21, HMGBI, RPLIOA, RPL32, RPLPO, ARHGAP25, FDFTI, AKNA, EIF4B,
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RP3AX, RPS3A, ZNF302, POU2AF1, RAC2, LIMD2, TNFRSF1B, RPS5, RPL7A, RPL7A,
RPLP1, RPS6, RABGAPIL, PEBP1l, ARHGDIB, RPS18, RPS18, RPS18, RPS18, RPSI1S,
CASP2, RAB12, RPi.i3. FAM96A, CD48, RPL21, RPS25, RPS25, RPSA, SYK, RPL12,
RSRP1, ATM, CCL5, CIB1, EEF1G, CCDC69, RPL29, RPS12, SP140, PNN, LMBRD1,
RPL3, LRRC37A, SRPK2, ARL17A, BPTF, SPIB, CD37, TNRC6B, IFNLRL KIAA1551,
CD52, RPL13A, ARHGAP15, AMFR, PIKFYVE, ANP32E, CBX5, HMBOX1, SNRPD2,
APOOL, SHOX, RPL23A, BLNK, HMGN3, FOXP1, INPP5F, POUZ2F2, CCR7, TCF4,
TRAFR3IP3, PXK, SWAP70, CRIiPi, ITGB7, NUAK2, IKZF3, GGA2, ECFIDC2,
ARHGAP24, QARS, RASGRP3, SLC12A8, WDFY4, TPS3I11, PSIP1, ADD1, AP1G2,
GPR183, SNRPN, EZHI, CBLB, MTSSl, RBM4B, LDHB, SNURF, PHACTRI, EZR, TFEB,
SETBP1, SREBF2, GLIPR1, CD82, TCF3, MY09A, ADAM 19, MAST3, ZBTB2Q, MFNG,
ZCCHCI |, SMC6, CLEC2D, HIST1H1C, CLECLI, CXCR4, PRR3, PRR3, PRR3, PRR3,
IL16, NOVAI, FAM65B, GTF2IRD2, MEF2C, RGL2, RGL2, RGL2, RGL2, RGL2, P2RY 10,
TTN, PIK3C2B, CAT, IGLL1, SLC38A1, ANKRDI, GALNTI, MPRIP, COROIA, AFF3,
KIAAO0355, FAM173A, EPB41, TSPAN3, GSTM2, TCP1 1L2, CENPK, CAMKMT, WDR5S9,
SNX25, TMEMS5B, GCHFR, AGK, RAD51B, EML2, ADARB1, MOSPD3, NUTM2B,
ZNF708, PASK, RCAN3, PGAM2, NEXN, GFOD1, HLA-DPA1l, PRMTY9, TXLNG, HLA-
DPA1, TADA2A, KLF2, PYHIN 1, ITPR3, RNF141, GAMT, ZBTB37, RNASE6, ZNF439,
BBSl, LCLAT1, SNED1, ATF7IP2, CLSTNL ZNF141, LTBP4, CFAP36, ANGPTLI,
RTKN, FAM43A, ALKBH2, GLCCH, CCNG2, PAHTM, CLSTN3, MTAS, MSI2, ENO2,
TRAF4, FBXW4, HIST1H2BD, ARL4D, PIK3R1, ITM2A, RAD51C, PGML FAMA46C,
BCL7A, BAD, DPH1, MAFIP, MMD, CCBL1, SH3YL1, RUFY2, RASSF/, RAB39B,
TMEMI4E, FAM98B, SITI, CTPSl, NFSl, TRATI, PPAPDC2, BTBD2, GSTMI, SLC2A1,
ARHGAP35, PLTP, DFNA5, ACSS1, SIDT1, SPICE1, OSBPL7, SERGEF, ALDH18A1,
TFDP1, DTX1, ATAD2, ATP1iB, MYLIP, EFNA4, PCDHGC3, SMAD3, RHOBTB2,
FUCAI, MLLT3, ZNF821, MRS2, KLHL3, ZNF66, ZNF700, NT5E, EHD3, HLTF, ZNF813,
ACOT2, SERPINH1, CRYZ, TEX9, ZNF287, SHMT1, EPHB6, MBIP, 1GJ, SLC26A6,
ZNF581, CLPTM1L, FANCC, PLEKHG1, HDDC2, GZMM, ZNF436, PPOX, CBX7,
CHTF18, UNG, FMO05, ZFP3, RAB37, CDC7, FAM65C, ALDOC, ZAP70, SPOCK2,
GRAP2, TLE1, ADCY3, WNT16, SYKPO, ZMYND1 1, ABHD5, CD3E, LBHDI, ZNF138,
FUTI |, CNKSR2, ZBTB14, THBS3, RNF8, CASD1, JADE3, ZADH2, MTMR10, CD70,
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CD2, SSPN, CD247, SERFIB, PHC1, EHMT2, FAM78A, RSAD1, TBCD, METTL4, PECR,
PAFAH1B3, AN09, RRAS2, LDLRAPI, TRIB2, SARS2, TMEM23l, TLR10, FBX041,
ZNF510, RAMPI, HQPX, KIF3B, RCC1l, LFNG, LAT, SLC10A7, KTz, YPEL3, IK/ F2,
BICD1, RGMB, SURF1, SURF, REPINI, AASDH, GSTM4, SKAPl, MAP4K2, FAN1],
ZEB1, FLNB, 0XCT1l, DENND5B, DHRS3, LANCL1, ZNF33B, FAM20B, ZNF518B,
ABCD2, DUSP18, ST20, SLC35B4, ATHL1, ACOI, TESPAl, ANKRD33B, CFL2, TOX,
NIPSNAPI, RIC3, PLA2G4B, ZNF564, SGSM2, ZNF549, GLMN, GRAP, PRKAB2, DGKG,
TM7SF3, PJAI, RASL11A, WBSCR16, CDC 14A, DDHD2, CACNAIA, CFISTI 2, FBXO10,
CDCA7L, MCM6, KLAAO391, MLH3, STRBP, MDMI, TSEN54, PGAP2, CD27, ACAD 11,
IL2RB, CFIIC1, ZNF507, B3GNT7, LEOI, FAM3C, WDSUB1, DNMBP, SPATAZ20,
RANBP6, OSBPL10, MACROD2, NOL4L, MZF, KLF8, CARDI |, NEDD9, ANKS3,
BACH2, HNI1L, K1F21B, ASNSDI, FAM102A, SACS, PDE4D, PLXNA3, TMEM156,
ETS1, ITK, TTC21A, CNR2, DUSP12, EML3, ELP6, CD200R1, TBC1D10A, FOXOI,
ABCD4, GOLGAS8A, ZNF395 MARCH3, DNHD!, ZNF608, LCK, SGK223, KIAA0226L,
DPEP2, ORMDL.3, PRF!, ZBTB32, UBL3, ATP2B4, PNOC, DENND4C, ZDHHC21,
PCMTD2, CD3D, PTK2, RASGRPZ, SYT1, CPNE5, GNG7, BCL11B, ASXL1, FAM179B,
CERKL, WDR34, MKNK2, KLF12, TGFBR2, ATP8Al, VPS13A, LRBA, DUS2,
ST6GALNAC4, RASGRP1, SYNE1, SUN1, NLRP1, BiX!, VAV2, SLC25A38, TRPTL1,
ST6GALNACG6, LPCATI, SLC9A3R1, SEMA4B, ATG4C, EIF4EBP 1, SLAMH, ITPR1,
SYTL1, DGKA, USP48, ARHGEF18, NIPSNAP3B, LPAR5, SLC4A7, PCDH9, LY86,
SCAPER, STAPI, USP9Y, HMGXB3, IFT57, SEMA7A, GEMIN7, MBNL3, CKAPZ2,
FCRL1, NBEAL2, CLEC17A, SLAMF6, BCL.9L, MPP6, CCDC141, ITM2C, INTS],
PFKFB3, SPTBN1, ATP2A3, RHOH, NUP210, NKG7, SOX5, AGL, DNAJC4, ACAPL,
ALOX5AP, CHD3, BCAS4, PCED1B, PRRC2B, TMC8, HHEX, TLRV, DEF6, SIGLECS,
PTPN22, PBXIPL CD99, CD99, ANKRD36, SPPL2B, NFATC2, ANKRD36C, VMNN2,
SYNE2, CST7, SH2D3C, EBF1, FCRL2, RALGPS2, LY9, PKIG, CALHM2, BTLA, HIPIR,
WDR6, CXCR3, FCRL5, ABHD14B, TBC1D10C, CXCRS5, AKRI1B1, TPD52, ICAM3,
SIPA1L3, ID3, P2RX5, ESYT1, ADAM28, PPP1R16B, TNFRSF13B, PLD4, RABS30,
COBLL1, CD22, S1PR1, BCL11A, BLK, PDLIM1, FCGR2B, MAP4K1l, PRKACB, PAXS5,
EMB, SHMT2, SEL1L3, CYFIP2, ADD3, ABLIMi, SLC44A2, LRMP, FLOT2, ANXAG,
TMEM1 54, CD19, PTPRCAP, FAIM3, CD79B, IGL.L5 BANKI, LBH, ST6GAL1, FCRLA,
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CD79A, FCRL3, M34AL

Preferably RPL15, RPL4, PTMA, RPS20, RPS16, RPL19, RPL24, RPSISA, RPS24, RPL26,
RPS19, DDX17, RPS13, RPL36A, RPS10, RPS7, RPS17, RPS17, RPS14, GNB2L1, RPL11,
RPL17, RPLY, RPL.37A, RPS23, RPS27A, RPL14, RPS9, RPS9, RPS9, RPS9, RPS9, RPSS,
RPS9, RPL38, HLA-DQAL HLA-DQA1, RPS2, RPL7, RPL30, RPL18A, RPL27, RPS27,
RPLP2, BTN3A2, TOMM7, RPL37, RPL31, RPS8, RPS1 1, RPS3, PIK3CD, RPS29, RPL41,
RPL5, APOBEC3C, CNN2, GSTP1, RPL34, RCSDL RPL39, RPL27A, RPS21, HMGB1,
RPL10A, RPL32, RPLPO, FDFT1, AKNA, EIF4B, RP34X, RPS3A, RAC2, LIMDZ2,
TNFRSF1B, RPS5, RPL7A, RPL7A, RPLP1, RPS6, PEBPl, ARHGDIB, RPS18, RPSI8,
RPS18, RPS18, RPS18, CASP2, RAB12, RPL13, FAM96A, CD48, RPL21, RPS25, RPS25,
RPSA, SYK, RPL12, RSRP1, ATM, CCL5, CIB1, EEFIG, RPL29, RPS12, PNN, LMBRD1,
RPL3, SRPK2, ARL17A, BPTF, SPIB, CD37, TNRC6B, IFNLR1, KIAA1551, CD52,
RPL13A, AMFR, ANP32E, CBX5, HMBOX1 , SNRPD2, APOOL, SHOX, RPL23A, FOXPI,
POU2F2, CCR7, TCF4, PXK, SWAP70, CRiP1, ITGB7, NUAK2, IKZF3, GGA2, QARS,
RASGRP3, SLC12A8, WDFY4, TP5311 1, ADD1, AP1G2, GPR183, CBLB, MTSS1, LDHB,
PHACTR1, EZR, TFEB, SETBP1, SREBF2, GLIPR1, CD82, ADAM 19, MAST3, ZBTB20,
MFNG, ZCCHCl1, SMC6, CLEC2D, HISTIHIC, CLECLI, CXCR4, 1L16, NOVA1,
FAMG65B, GTF2IRD2, MEF2C, RGL2, RGL2, RGL2, RGL2, RGL2, P2RY10, TTN, CAT,
IGLL1, SLC38A1, GALNTI, MPRIP, CORO1A, AFF3, KIAA0355, EPB41, TSPANS,
GSTM2, TCP11L2, CENPK, WDRS59, SNX25, TMEMS5B, GCHFR, AGK, EMLZ2,
ADARBI, NUTM2B, PASK, RCAN3, PGAM2, NEXN, GFODL PRIViT9, TXLNG,
PYHINI, ITPR3, RNF141, ZBTB37, RNASEG, ZNF439, BBSl, LCLAT1, SNED1, ATF71P2,
CLSTN1, ZNF141, LTBP4, ANGPTL1, RTKN, ALKBH2, GLCCI1, CCNG2, P4HTM,
CLSTN3, MTAS, MSI2, ENO2, HIST1IH2BD, ARL4D, PIK3R1, RAD51C, PGM1, FAM46C,
BCL7A, BAD, DPHI, MAFIP, MMD, CCBLI, TMEM14E, FAM98B, SITI, CTPSl, NFS,
TRATI, PPAPDC2, BTBD2, GSTM1, SLC2A1, ARHGAP35, PLTP, DFNAS5, ACSSI,
SPICE1l, OSBPL7, SERGEF, ALDH18A1l, TFDP1, DTX1, ATAD2, MYLff, EFNA4,
PCDHGC3, FUCA1, MLLT3, ZNF821, MRS2, KLHL3, ZNF66, ZNF700, NTSE, EHD3,
SERPINHI, CRYZ, 1E X9, ZNF287, SHMTI, EPHB6, MBIP, 1GJ, PLEKHG1, [IDDC2,
GZMM, ZNF436, PPOX, CBX7, FMO05, ZFP3, RAB37, CDC7, FAM65C, ALDOC,
SPOCK2, GRAP2, TLE1l, ADCY3, WNT16, CD3E, LBHD1, ZNF138, FUTI I, CNKSR2,
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ZBTB14, RNF8, CASD1, JADE3, CD70, CD2, SSPN, CD247, FAM78A, RSADI, TBCD,
METTL4, PECR, PAFAH1B3, AN09, RRAS2, LDLRAP1, TRIB2, SARS2, TMEMZ231,
TLR10, FBX041, RAMPi, HOPX, RCCI, LFNG, LAT, SLC10A7, YPELS3, IKZF2, BICDI,
RGMB, AASDH, GSTM4, SKAP1, OXCTI, DENND5B, DHRS3, LANCL1, ZNF33B,
FAM20B, ZNF518B, SLC35B4, ATHL1, ACOI, TESPA1l, ANKRD33B, CFL2, TOX,
NIPSNAPL, RIC3, PLA2G4B, SGSM2, ZNF549, GLMN, GRAP, PRKAB2, DGKG,
CDC14A, DDHD2, CACNA1A, CHST12, FBXO10, CDCA7L, MCM6, STRBP, TSENS4,
PGAP2, CD27, ACADI I, IL2RB, CHIC1, ZNF507, B3GNT7, WDSUB1, DNMBP,
SPATA20, RANBP6, OSBPLIO, MACROD2, NOL4L, MZFI, KLF8, CARDI |, NEDDS9,
ANK3, BACH2, HNI1L, K1F21B, SACS, PDE4D, PLXNA3, TMEM156, ETS1, ITK,
TTC21A, CNR2, EML3, ELP6, CD200R1, TBC1D10A, ABCD4, GOLGAS8A, ZNF395,
MARC!i3, DMi11. ZNF608, LCK, SGK223, KLAA0226L, ORMDL3, PRF1, ZBTB32,
UBL3, ATP2B4, PNOC, ZDHHC21, PCMTD2, CD3D, PTK2, RASGRP2, SYT1, CPNES5,
GNG7, BCL11B, FAM179B, CERKL, WDR34, MKNK2, KLF12, ATP8A1l, VPS13A,
LRBA, DUS2, ST6GALNAC4, RASGRP1, SYNE1, SUN1, NLRP1, BIN1, VAV2,
SLC25A38, TRPT1, ST6GALNAC6, LPCAT1, SLCY9A3R1, SEMA4B, EIF4EBP1, SLAMFI,
ITPR1, SYTL1, DGKA, USP48, ARHGEF18, NIPSNAP3B, LPARS5, SLC4A7, PCDHY,
LY86, SCAPER, STAP, USPIY, FIMGXB3, IFT57, SEMA7A, GEMIN7, MBNL3, CKAP2,
FCRLI, NBEAL2, CLEC17A, SLAMF6, BCLOL, MPP6, CCDC141, ITM2C, INTSI,
PFKFB3, SPTBNI, ATP2A3, RHOH, NUP210, NKG7, SOX5, AGL, DNAJC4, ACAP1,
ALOX5AP, CHD3, BCA$4, PCEDIB, PRRC2B, TMC8, HHEX, TLR9, DEF6, SIGLECS,
PTPN22, PBXIP1, CD99, CD99, ANKRD36, SPPL2B, NFATC2, ANKRD36C, VNNZ2,
SYNE2, CST7, SH2D3C, EBF1, FCRL2, RALGPS2, LY9, PKIG, CALHM2, BTLA, HIPIR,
WDR6, CXCRS3, FCRL5, ABHD14B, TBC1D10C, CXCR5, AKR1B1, TPD52, ICAMS3,
SIPA1L3, ID3, P2RX5, ESYT1, ADAM28, PPP1R16B, TNFRSF13B, PLD4, RABS30,
COBLLI, CD22, S1PR1, BCLI |A BLK, PDLIMI, FCGR2B, MAP4K 1, PRKACB, PAXS5,
EMB, SHMT2, SEL1L3, CYFD’2, ADD3, ABLIM1, SLC44A2, LRMP, FLOT2, ANXAG,
TMEM154, CD19, PTPRCAP, FAIM3, CD79B, IGLL5, BANKI, LBH, ST6GAL1, FCRLA,
CD79A, FCRL3, MS4AL.

§00229] Table 10
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SGK223, KIAA0226L, DPEP2, ORMDL3, PRFl, ZBTB32, UBL3, ATP2B4, PNOC,
DENND4C, ZDHHC21, PCMTDZ2, CD3D, PTK2, RASGRP2, SYT1, CPNE5, GNG7,
BCLI 1B, ASXLI, FAM179B, CERKL, WDR34, MKNK2, KLF12, TGFBR2, ATP8A1,
VPS13A, LRBA, DUS2, ST6GALNAC4, RASGRPI, SYNEI, SUNI, NLRPI, BIN1, VAV2,
SLC25A38, TRPT1, ST6GALNAC6, LPCAT1, SLC9A3R1, SEMA4B, ATGAC, EIF4EBP1,
SLAMF1, ITPR1, SYTL1, DGKA, USP48, ARHGEF18, NI1PSNAP3B, LPARS5, SLC4A7,
PCDH9, LY86, SCAPER, STAPL, USP9Y, HMGXB3, IFT57, SEMA7A, GEMIN7, MBNL 3,
CKAP2, FCRL1l, NBEAL2, CLEG17A, SLAMF6, BCL9L, MPP6, CCDCli41, ITM2C,
INTSI, PFKFB3, SPTBNI, ATP2A3, RHOH, NUP210, NKG7, SOX5, AGL, DNAJC4,
ACAPI, ALOX5AP, CHD3, BCA$4, PCEDIB, PRRC2B, TMC8, HHEX, TLR9, DEF®6,
SIGLEC6, PTPN22, PBXIPL CD99, CD99, ANKRD36, SPPL2B, NFATC2, ANKRD36C,
VNN2, SYNE2, CST7, SH2D3C, EBF, FCRL2, RALGPS2, LY9, PKIG, CALHM2, BTLA,
HIPIR, WDR6, CXCRS, FCRL5, ABHD14B, TBC1D10C, CXCRS, AKR1B1, TPD52,
ICAM3, SIPALL3, H33, P2RX5, ESYT1, ADAM28, PPP1R16B, TNFRSF13B, PLDA4,
RAB30, COBLL1, CD22, S1PR1, BCL11A, BLK, PDL1IM1, FCGR2B, MAP4K1, PRKACB,
PAXS, EMB, SHMT2, SEL1L3, CYFIP2, ADD3, ABLEV11, SLC44A2, LRMP, FLOTZ2,
A_NXA6, TMEM154, CD19, PTPRCAP, FAIM3, CD79B, IGE.1.5 BANK1, LBH, ST6GAL1,
FCRLA, CD79A, FCRL3, M34A1.

Preferably SGK223, KIAA0226L, ORMDL3, PRFl, ZBTB32, UBL3, ATP2B4, PNOC,
ZDHHC21, PCMTD2, CD3D, PTK2, RASGRI’2, SYT1, CPNE5 GNG7, BCLI IB,
FAM179B, CERKL, WDR34, MKNK2, KLF12, ATP8Al, VPSI13A, LRBA, DUS2,
ST6GALNAC4, RASGRP, SYNEl, SUNI, NLRM, BINI1, VAV2, SLC25A38, TRPT],
ST6GALNACG, LPCATI, SLC9A3R1, SEMA4B, EIF4EBP1, SLAMF1, ITPR1, SYTLI],
DGKA, USP48, ARHGEF18, NIPSNAP3B, LPARS, SLC4A7, PCDH9, LY86, SCAPER,
STAF, USP9Y, HMGXB3, IFT57, SEMA7A, GEMIN7, MBNL3, CKAP2, FCRLI,
NBEAL2, CLEC17A, SLAMF6, BCL9L, MPP6, CCDC141, ITM2C, INTS, PFKFBS3,
SPTBNI, ATP2A3, RHOH, NIJP210, NKG7, SOX5, AGL, DNAJC4, ACAPI, ALOX5AP,
CHD3, BCAX, PCEDIB, PRRC2B, TMC8, HHEX, TLR9, DEF6, SIGLEC6, PTPN22,
PBXIPI, CD99, CD99, ANKRD36, SPPL.2B, NFATC2, ANKRD36C, VNN2, SYNE2, CST7,
SH2D3C, EBFI, FCRL2, RALGPS2, LY9, PKIG, CALHM2, BTLA, HIPIR, WDRG,
CXCRS3, FCRL5, ABHD14B, TBC1D10C, CXCRS5, AKR1B1, TPD52, ICAM3, SIPA1L3,
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if)3, P2RX5, ESYT1, ADAM28, PPP1R16B, TNFRSF13B, PLD4, RAB30, COBLL1, CD22,
S1PR1, BCL11A, BLK, PDLIM1, FCGR2B, MAP:4K1., PRKACB, PAXS, EMB, SUMT2,
SEL1L3, CYFEP2, ADD 3, ABLIM1, SLC44A2, LRMP, FLOT2, ANXA6, TMEM154, CD19,
PTPRCAP, FAIM3, CD79B, IGLL5, BANKI, LBH, ST6GAL1, FCRLA, CD79A, FCRL3,
MHAAL.

[00230] Table 9 and 10 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents downregulated genes in particular DC subpopulations, termed VEx-B, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably downregulation is evaluated in infected cells, compared to non-infected
cells.

[00231] Table 11

MTHFD1, SOCS1, TCL1A, MED26, CXCL10, CD38, FEN1, MIER2, EMC8, PRMTHS,
KCTD6, SAYSDI, WEEI, MRPL46, GPX7, POU5F1, WWOX, PPM IN, GPALPPI, IFI44L,
NAPILLG, IFIT5, IFITM1, GBP4, IFIT3, GBP5, IFI44, SC5D, ISG15, EPSTIL, IRFi, TRIM22,
WARS, UBE2L6, APOL2, 1SG20, LAP3, IFI6, STAT2, APOL6, DTX3L, RNF213, STATI,
XAF1, PARP14, PSME1, OGFRL1, CAT, APOOL, HEATR5A, LAIR2, CSNK2B, ARRBI,
IFT46, PSMG4, TRIM69, POLR3F, NDRG1, 11<IM41, RIN2, HYOUI, HYOU1, TMEMG62,
FAMB89B, ZNF699, KBTBD2, HSPE1-MOB4, ENDOV, TUBG2, TADA2A, DHX35, FGGY,
KCTD2, COG7, ZAR1, DIAPH2, CRLS1, GNAT2, EI24, PRPSl, ZNF354B, ZFYVEI9,
TRIM69, RXRA, RNF166, CCDC43, DAB2, TBC1D22B, TXLNB, P4AHTM, SLC35B3,
ICT1, WDRS53, CCBL1, MY019, KTI12, MMD, MYo0o 19, METTL18, WDR81, FAM73B,
CMC1, ArmMp2, ZFAND1, A2M, TFDP1, LILRB2, PCDHGCS3, ZKSCANS, TP53RK,
DUSP10, TOR2A, CD9, ZBTB4l1l, TMEM254, PCED1A, GMEB2, ZNF821, BDH2,
CYP27Al, PCYT1A, WDRS81, USF2, KCTDS, ZNF397, PPP1R3E, MED22, MEDZ22,
SFIMT1, ZNF287, COPG2, SLC26A6, GZMM, ZNF436, ALDOC, ZAP70, RNF130,
ZNF786, 1EX9, PER3, PAK1lIPl, RRAGB, ITGAS5, KLF9, DHX37, ABHD5, BSCL2,
ZMYND1 1, HCCS, VPS52, VPS52, CD3E, H2AFJ, JADE3, RRAS2, TK2, LAT, INTSI12,
FOSL2, GPATCH1, RGMB, NOL6, PK3CB, ABCD3, IQGAP2, LARS2, SEPHSI, PDE3B,
TUBGI, AGRN, NUP37, MVB12A, MYOF, SRBDI, METTL10, LANCL1, CTTNBP2NL,
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IGSF6, CLN3, PLA2G4B, CYFIP1, COG4, GIMAPS, AMICAI, TPRA1l, FAN1, POP1,
TBXASL, USP20, DOCKS, ZBED4, SILI, DAPK1, CDK2APl1l, TORIB, BRD1, MLH3,
MAPKAPK3, GLMN, SCYL2, \/Ei21, CRLF2, YIF1B, PDE4D, KIAA1598, RFFL,
TNFSF13, PGAP2, PI4K2A, CD4, BTRC, COP34, ANPEP, WBSCR16, PLXNA3, MTERF1,
FCER1G, SEMA4A, ANKRD1, PPTC7, NTPSNAP3A, TBC1D2, GIMAPS, ITK, PDEGD,
ZNF441, PITRM1, NFXL1, FES, S100A4, ARHGAP18, CSFIR, ELP6, TRIP4, ANXAL,
DHCR24, MED23, ADAP2, PRF1, GIMAP7, THOCS5, FURTN, RNF169, MALTI, VPSl1,
VPS11, COPS7A, USP40, AKAP10, SNX18, SIRPA, ABHD12, AQR, TTLL4, ATGA4C,
FYB, COAS, TTMP1, ASAPI, DLD, AP3D1, SAMHD1, TGFBI, LGALSS.

[00232] Table 11in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopulations, termed VEX-C ("virus
exposed -C"), preferably associated with or derived from elite controller phenotype, preferably
associated with HIV infection. Preferably differential expression is evaluated in infected cells,
compared to non-infected cells.

[00233] Table 12

MTHFDI, SOCSI, TCL1A, MED26, CXCLIO, CD38, FEN1, MIER2, EMC8, PRMTS,

KCTD6, SAYSD1, WEET, MRPL46, GPX7, POU5SF1, WWOX, PPMIN, GPALPPL, IF144L,

NAPLLG, IFIT5, IFITMI, GBP4, IFIT3, GBP5, IFI44, SC5D, 1SG15, EPSTI1, IRFI, TRIM22,

WARS, UBE2L6, APOL2, 1SG20, LAPS, IFI6, STAT2, APOL6, DTX3L, RNF213, STAT],
XAF1, PARP14, PSMEL.

Preferably MTHFDI, SOCSlI, MED26, CXCLIO, EMC8, KCTD6, MRPL46, GPX7, WWOX,
PPM IN, IFI44L, IFITMI, GBP4, IRFI, TRIM22, WARS, UBE2L6, 1SG20, DTXS3L,

RNF213.

More preferably MTHFDI, SOCSI, CXCLIO, EMCS, GPX7, WWOX, IFI44L, IFITMI,

GBP4, IRFI, TRIM22, WARS, UBE2L6, 1SG20, DTX3L, RNF213.

Most preferably MTHFDI, SOCSI, EMCS8, IFI44L, IFITMI, GBP4, IRFI, WARS, 1SG20,
DTX3L, RNF2I3.

[00234] Table 13
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MTHFDL SOCS1, TCL1A, MED26.
Preferably MTHFDI, SOCS1, TCL1A.
More preferably MTHFDI, SOCSL.

[00235] Table 12 and 13 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents upreguiated genes in particular DC subpopulations, termed VEXx-C, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably upregulation isevaluated in infected cells, compared to non-infected cells.
[00236] Table 14

OGFRL1, CAT, APOOL, HEATR5A, LAIR2, CSNK2B, ARRB 1, IFT46, PSMG4, TRIM69,
POLR3F, NDRG1, TRIM41, Ri1x2, HYOUl, HYOUI, TMEM62, FAMSSB, ZNF699,
KBTBD2, HSPE1-MOB4, ENDOV, TUBG2, TADA2A, DHX35, FGGY, KCTD2, COG7/,
ZAR1, DIAPH2, CRLSl, GNAT2, EI24, PRPS1, ZNF354B, ZFYVE19, TRIM69, RXRA,
RNF166, CCDC43, DAB2, TBC1D22B, TXLNB, P4HTM, SLC35B3, ICT1, WDR5S3,
CCBL1, MYO19, KTit2, MMD, MY019, METTL18, WDR81, FAM73B, CMC1, AIMP2,
ZFANDI, A2M, TFDP1, LILRB2, PCDHGC3, ZKSCANS, TP53RK, DUSP10, TOR2A,
CD9, ZBTB41, TMEM254, PCED1A, GMEB2, ZNF82L BDH2, CYP27Al1, PCYTIA,
WDR81, USF2, KCTDS5, ZNF397, PPP1R3E, MED22, MED22, SHMT1, ZNF287, COPG2,
SLC26A6, GZMM, ZNF436, ALDOC, ZAP70, RNF130, ZNF786, TEX9, PER3, PAKIIP1,
RRAGB, ITGA5, KLF9, DHX37, ABHD5, BSCL2, ZMYNDI |, HCCS, VPS52, VPS52,
CD3E, H2AF]), JADE3, RRAS2, TK2, LAT, INTS12, FOSL2, GPATCH1, RGMB, NOLSG,
PIK3CB, ABCD3, IQGAP2, LARS2, SEPHS1, PDE3B, TUBG1, AGRN, NUP37, MVBI12A,
MYOF, SRBDL METTLIO, LANCLI, CTTNBP2NL, IGSF6, CLN3, PLA2G4B, CYFIPL,
COG4, GIMAPS8, AMICAI, TPRAI, FAN1, POPi, TBXAS1, USP20, DOCKS5, ZBED4,
SILL DAPK1, CDK2AP1, TOR1B, BRD1, MLH3, MAPKAPK3, GLMN, SCYL2, MED21,
CRLF2, YIFIB, PDE4D, KIAA1598, RFFL, TNFSF13, PGAP2, PI4K2A, CD4, BTRC,
COP+4, ANPEP, WBSCR16, PLXNA3, MTERF1, FCER1G, SEMA4A, ANKRD1, PPTCY,
NIPSNAP3A, TBC1D2, GIMAPS5, ITK, PDE6D, ZNF44L PITRMI, NFXLL FES, S100A4,
ARHGAPI18, CSFIR, ELP6, TRIP4, ANXA1l, DHCR24, MED23, ADAP2, PRF1l, GIMAP7?,
THOC5, FURIN, RNF169, MALTI, VPS11, VPS11, COPS7A, USP40, AKAPIO, SNX18,

62




WO 2017/147196 PCT/US2017/018963

SIRPA, ABHD12, AQR, TTLL4, ATG4C, FYB, COA3, TIMPl, ASAP, DLD, AP3D1,
SAM!-1) 1, TGFBI, LGALS3.

Preferably LAIR2, PSMG4, TRIM69, NDRGI, TRIM4l, TMEM62, KBTBD2, ENDOV,
TUBG2, KCTD2, CRLS1, TRIM69, DAB2, TBC1D22B, WDR53, CCBLI, MYO019, K11 12,
MMD, MYO019, METTLI8, CMCI, ALMPZ2, ZFANDL  LILRB2, TP53RK, DUSPIO, TOR2A,
BDH2, PPP1R3E, MED22, MED22, SHMT1, ZNF287, SLC26A6, GZMM, ZNF436,
RNF130, ZNF786, TEX9, PER3, PAK1IP1, RRAGB, ITGAS, KLF9, ZMYNDI 1, HCCS,
VPS52, VPS52, CD3E, H2AFJ, JADE3, FOSL2, RGMB, NOL6, ABCD3, IQGAP2, PDE3B,
TUBG1, AGRN, NUP37, IGSF6, CLN3, PLA2G4B, CYFIPI, GIMAPS, AMICAI, TPRAI,
TBXASL, USP20, DOCKS, ZBED4, SILI, CDK2AP1, TORIB, BRi}1, SCYL2, PDEA4D,
KIAA1598, RFFL, PGAP2, PI4K2A, CD4, BTRC, COP34, ANPEP, PLXNA3, MTERFL,
PPTC7, NIPSNAP3A, TBC1D2, GIMAPS, NFXL1, CSFIR, ELP6, ANXAI, MED23, PRF1,
FURIN, RNF169, MALTI, USP40, AKAP10, SIRPA, TTLL4, FYB, TIMP1i, AP3D1,
SAMHD1, TGFBI, LGALS3.

More preferably LAIR2, TRIM41, KBTBD2, ENDOV, KCTD2, CRLS1, TRIM69, DAB 2,
CCBLI, MYO019, KTI12, MMD, MYO019, METTL18, ZFANDI, TP53RK, DUSPIO, TOR2A,
BDH2, ZNF287, GZMM, ZNF436, TEX9, PER3, PAK1IP1, KLF9, VPS52, VPS52, CD3E,
H2AFJ, JADE3, RGMB, NOLO, PDE3B, NUP37, CLN3, PLA2G4B, CYFTPl1, GIMAPS,
AMICAI, TPRAI, USP20, DOCKS, ZBED4, SILI, TORIB, BRDI, SCYL2, KIAA1598,
RFFL, PI4K2A, CD4, COP4, ANPEP, PLXNA3, MTERF1, NIPSNAP3A, TBC1D2,
GIMAPS, NFXLI, ELP6, ANXAIl, MED23, PRF1, RNF169, USP40, FYB, TLMHPMI,
SAMHD1, TGFBI, LGALSS.

Most preferably ENDOV, KCTD2, CRLS1, CCBLI, MY019, MMD, MYOI9, METTL1S,
ZFANDI, DUSPIO, TOR2A, BDH2, ZNF287, GZMM, ZNF436, TEX9, PERS3, PAK 1iP1,
KLF9, CD3E, H2AFRJ), JADE3, RGMB, NOL6, PDE3B, NUP37, PLA2G4B, CYFIP,
AMICAI, TPRAI, USP20, DOCKS, ZBED4, SILI, BRDI, RFFL, PI4K2A, CD4, ANPEP,
MTERF 1, TBC1D2, GIMAP5, ELP6, ANXAI, MED23, PRF1, RNF169, USP40, FYB,
SAMHDL.

[00237] Table 15
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ADAP2, PRFI, GIMAP7, TFIOC5, FURIN, RNF169, MALTI, VPSl1, VPS11, COPS7A,
USP40, AKAP1O\ SNX18, SIRPA, ABHD12, AQR, T1114, ATGAC, FYB, COA3, TIMPI,
ASAP1, OLD, AP3D1, SAMHD 1, TGFBI, LGALS3.

Preferably MED?3, PRFI, FURIN, RNF169, MALTI, USP40, AKAP10, SIRPA, TTT.l.4,
FYB, TIMP1, AP3D1, SAN4HD1, TGFBI, LGALS3.

More preferably MED23, PRF!, RNF169, USP40, FYB, TIMPl, SAMHD1, TGFBI,
LGALS3.

Most preferably MED23, PRF 1, RNF169, USP40, FYB, SAMHDI.

[00238] Table 14 and 15 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents downregulated genes in particular DC subpopulations, termed VEXx-C, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably downregulation is evaluated in infected cells, compared to non-infected
cells.

[00239] Table 16

CXCL10, CXCL9, NCF2, FAM26F, IFIT2, TYROBP, IL4l1, CYP1B1, FCERI1G, IFITM3,
SLC31A2, FCGR3A, ANKRD22, SLAMF8, RASGEFIB, CCR1, CSFIR, IL1RN, RGL1,
TMEM176B, TNFAIP2, ATF3, VMDI, DUSP6, CTSL, CXCL11, LILRB2, IGSF6, PLAUR,
HCAR3, HCK, RASSF4, TFEC, SERPINGI, RAB20, SLC7A7, PLA2G7, FCGRIA P2RX7,
SIRPA, HMOX1, SERPINAI, L.ILRB4, TOM1, INHBA, CCL2, C3AR1, L.ILRB3, HK3,
CCRL2, C1QB, LILRB2, LILRBI, RNF144B, PILRA, TGFBI, LILRBI, PRKCD, RNFI30,
IRGI, ITGAM, TLR4, P2RY6, SRC, SMC04, MAFB, LILRB4, LILRA3, ANPEP, DMXL?2,
SPG20, ARHGAP10, SIGLECI, NPL, CST3, ADAP2, UBD, DOCK4, LILRAG6, FPR3,
HCAR2, EDNI, A2M, IFNGR2, FCGR2A C1QC, SECTMI, GSAP, RREB1, MYOIE,
TIMP, LRRK2, LRRC25, RIN2, MSR1, SIRPB1, TLR8, DUSPI, FCNI, SGK1, SUCNRI,
DAPK1, LACC1, EPB41L3, TNS3, FLVCR2, BLVRB, GABARAPLI, FBP1, MOBSC,
NOD2, SLC41A2, IL13RA1, DHX58, FCGR1B, ADGRE2, TSC22D1, SPIl, PLXDC2,
FNIP2, IFNGR2, TDRD6, LHFPL2, PLOD 3, BATF2, MITF, PELI1, UBE2E2, PDCD1LG2,
GCLC, LILRB2, CSF2RA, HSD3B7, TNFAIP6, LILRAS, L.ILRA3, LILRB2, ZNF385A,
LTBR, TMEM176A, DOCKS, IL15 NRP2, RAPGEF2, MRAS, HLX, TICAM2, MNDA,
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PLXNC1, KCTD12, SIGLECY9, TMEMS5i, ACVR2A, TLR2, ATP10D, LILRB1, ZMAT],
LGALS2, SORT1, LILRA6, IFTi, MAP3K1, SDSL, M$4A14, NFAMI, LILRA3, HIF0,
LILRA2, KCNJ2, BTN2A2, ALDH2, CTNND1, STEAP4, TBC1D2, TIAMI, CTTNBP2NL,
ATF5, AIF, AIF, AIFt, AIFt, CLECI2A, RNF24, LY9, ANTXR2, CLCN7, RXRA,
SLC16A6, AIFI, AIF, KIAA1598, ELAVL4, MXD1, IRAK3, SLC8A1l, VASH1, SOCS3,
LSTI, LSTI, LSTI, LSTI, LSTI, LSTI, DLGAP4, ATP1B1, CD300LF, ZC3H10, C5ARI,
SERPINA1, ADAMTSL4, CD300E, CD276, DENND1A, IL3RA, IL3RA, SLCI1A3,
ARHGEFIOL, SGSH, ZNF438, PTPRO, GUCY1A3, P2RY14, LSTl, ADORA2A, SAMDA4A,
SULF2, ERN1, CD33, MARCKS, BHLHE41, MCTP1, UNCO93B1, SLC12A7, B4GALT7,
RAB13, OGFR, AHRR, FFAR2, LILRAG6, PLBD2, KDM7A, TDRD7, RFWD2, PVRLZ2,
FCRL6, GAB2, SLC15A3, ARRB1, VPS37C, RAB39A, CREBS, SLC03A1, EMP1, DAB2,
SH2B2, MElI, CARDY9, CLIC2, SETDB1, AQP9, CYBB, TNFAIP8L2, RGS12, CMPK2,
SLC6A12, LILRAL, LRP1, BEST1, LILRAI, SLC26A11, ITGAX, DSE, NLRC4, MOBSB,
LILRAL, FIVINL2, TCF7L2, IRAK2, FCGR3B, ASCL2, SORBS3, RAPH1, ABCA1, BST1,
CFB, CFB, CFB, CFB, PLBDI, DAGLA, SETD7, ENPP2, PTGIR, PSEN2, NAVI, TIFAB,
PERI, FAMZ2QA, LILRB4, SLC39A13, TFE3, MFSD2A, CTBP2, LILRB3, LILRAG,
FAM20C, AKT1S1l, OTUD1, BRI3, HNMT, LATS2, PLA2G4A, CD99L2, CA2, CDSY,
SUV420H1, APP, SIGLEC7, ICOSLG, CD300C, ST3GAL6, CEBPB, BCL2L14, BCL2L14,
ASPHD2, TNFSF13, CD274, CLEC4E, LIMS3L, ZNF350, CLEC4A, RCOR1, FOS, INSL6,
TBC1D8, PITPNA, ACPP, CD1D, APOBR, ZNF155, MFSD7, LILRAI, PHF1, STARDS,
NPEPLI, NEURL3, ZMYND15, RNF217, C1QA, B3GALT4, B3GALT4, B3GALT4,
B3GALT4, ZCWPW1, CTSO, CTSO, 1D01, PRAM1, RBMA47, CFISTi5, TTYH2, LYZ,
DST, ZNF516, CFD, CFD, M$4A7, FGL2, PELI2, ZNRF2, TP5313, MLXIP, SLC27A3,
SLC27A3, CXCL16, METRNL, CARS2, ADRB2, TMEM150A, IFLT3, DFIRS9, ML.LT4,
PGBD2, RSAD2, PLEKHM1, MYOF, PTPRE, SKI, TMEM164, HLA-DRB4, KYNU,
DIAPH2, CD68, GSN, CSTA, TMEMI 16, CSF2RB, NR1D2, MYL5, ICAM1, NCF4,
IL18BP, HLA-DRB4, ETV7, KIAA0930, THEMIS2, DRAM1, TNFSF13B, GABBRI,
GABBRI, GABBRI, GABBRI, KMO, GLUL, CECRI, CREGI, SOD2, TLRI, TNFRSFIA,
RIPK2, CLEC7A, CTSB, RNF19B, TXNIP, NADK, PTGER2, TYMP, ABHD12, SSFAZ2,
PPP1R15A, LAIR2, GIMAPS, CTSS, SAT1, VAMP5, SLC2A6, FBXLS5, NPC2, LGALSS,
GK, TNF, TNF, TNF, TNF, TNF, TNF, TNF, CASP1, L.IL.RB2, GBPl, P2RX4, SNX10,

83




WO 2017/147196 PCT/US2017/018963

CUXI, GBP5, GBP3, CD38, ZFP36, EPSTI1, MGLL, N4BP2L1, NPPA, TBC1D23, DPYD,
IL6ST, KDM1B, ANXA4, FGR, GAS7, APOL3, RAB24, PTPN12, IFNGR1, FUCAZ2,
SLC2A6, UBE2D1, HELZ2, APOBEC3A, PSTPIP2, THAP1, SNX20, CDKN1A, PSAP,
CREBRF, SCPEP1, JAK2, FTH1, RARRES3, RNFT1, CCPG1l, OAS3, GALNS, CSFZ2RA,
SDCBP, IFI30, S100A11, ADPRH, ZEB2, GIMAP4, LAP3, TLDC2, LPCAT2, DDXS58,
ALDH3B1, GNS, TICAM1, ATG7, SCARB2, GCH1, PAK1, UBE2Z, FNDC3B, IQSECI,
LYN, APOL4, RICTOR, H6PD, PTAFR, SLAMF7, GRINA, CD40, SAMHD1, CTSD,
SERTNCI, SCYL2, COR01B, GBP4, ATP6V1B2, SNX14, SLC25A25, CASPIO, PEEK,
HIST1IH2BK, S100A4, ASAH1, SLC16A3, IRF7, LIPA, MKNK1, ITPRIPL2, PARPiZ,
TMEM140, AP5B1, STXI 1, FYB, OASl, ALPKI, SLC37A2, NCFl, FAMI56A, HAVCR2,
LCP2, FKBPS, APOL6, MGAT1, EGR2, NPC1l, TRAFD1, STAT2, TNFSF10, NFE2L2,
NBPF10, ARHGEF2, FBXO06, IL6R, SMAP2, MPEG1, RAP2B, TXN, RTN4, GLRX,
CNTLN, ZFANDS5, TPP1, ADAM 17, CPM, LGALS9, RALB, YTHDF3, RAPGEF1, NINJI,
PDLBViS, FGD4, EPG5, ATP6V1A, IRF2, CD63, TMEM127, ARRB2, SAMDOIL, SPGZ21,
SH3BP2, HLA-DRA, PTPN2, ATG3, GPX1, KLF6, INSIG1, CCRS5, EAF1, XAFl, PGD,
HLA-DPA1, HLA-DPA1, HLA-DPA1l, HLA-DPAl, HLA-DPA1l, HLA-DPA1l, ALASI,
HLA-DPBI, HLA-DPBI, LACTB, S100A6, FTL, RIOK3, CD83, PLEKHOI, PML, ABLZ2,
PEA15, HLA-DRB3, HLA-DRB3, STAT1, EVI2B, GNB4, PLSCRI, HLA-DRB1, SQRDL,
CIRI, TMEDS, PTTG1IP, CSTB, SQSTM1, NBN, LIMSI, LEPROT, RFi, GABARAP,
DOCKS, IFl6, HLA-DMA, HLA-DMA, ULA-DMA, HLA-DMA, ULA-DMA, ULA-DMA,
APOL2, HLA-DRB1, PARP14, COQIOB, BRD2, ZYX, MR1, ANXA5, VPS13C, ZNFXI,
SLU7, RPS6KA1, RPS6KA1l, GBP2, HLA-DRB1, HLA-DRBI, ANXA2, LAPTM4A,
ATP6V1G1, JUNB, RNF213, CD44, DTX3L, TAPl, TAP1, TAPl, TAPF, TAP1l, TAPI,
ITGB2, FA H1, RNH1, TMSB10, HLA-DPBI, RNASEK, MX1, PSMB9, PSMB9, PSMBY,
ACTG1, RPLI I, RPL28, PABPC1, RPS14, NONO, EIF5A, RPL6, INCL, PARK7, RPL18,
RPS19, HNRNPA2B1, EEF2, RPL37A, RPS13, UBB, SET, RPL26, ENOI, RPL15, GPI,
RPS15, RI’S16, R#L10, TPH, PHB2, EIF4B, RPL27, RPLP2, HSP90AA1l, HMGN2,
SLC25A5, RPS27A, RPS1li, SUMOI, RPS10, RPL32, RPL31, SNRPE, TFRC, HSPEL,
EEF1B2, RPS24, RPL14, SODI1, RPL27A, RPL19, STRAP, PA2G4, CD48, H2AFZ,
RPLIBA, RPS23, RPL17, PNN, ATP5G3, SERBPI, RPL8, PRMTI, FDFT1, NOP56, CCT2,
C10BP, HNRNPM, RPS21, RPL36A, PTMA, JAKS, EIF3C, CASP2, FUBPI, ANP32B,
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RPL12, RPL4, CCT3, PPXA, E[.()VLS5, NOLCi, AHCY, RPL41, RPS8, RPL7, MRPL12,
NUDT21, CBXS5, RBBP7, RANBP1, RPL21, RPS18, RPS18, RPS18, RPS18, RPS18, RPL29,
KLF2A, RAC2, HSPA8, MAP2K3, ARPC5L, ENSA, RPS3A, RPL13, TUBAI1C, RPS25,
RPS25, FIBP, GNB2L1, CRIPI1, SFXN1, MCM5, APOBEC3C, RPS12, RPS2, RPL5, HBSIL,
RPL7A, RPL7A, RP3X, HNRNPA1l, SNRPD2, IKZF3, RPLIOA, NIPAL3, EBNA1BPZ,
TUBA4A, SLC25A39, NME2, RPS3, GAPDH, CCNI33, GTF3A, DHX30, PEBP1, EZR,
RAN, RPLP1, STIP1, EEF1G, CD82, HACD3, CCLS5, PDCD4, NOP16, RPA1l, CDK4, RPSG,
RPS5, RPL13A, PPP2R5D, SFil, DKCI, PARP1, SMC4, FBL, FBL, IARS, 1RF4, PAICS,
TUBA1B, TUBE, TUBB, TUBB, TUBE, TUBB, TUBE, [L32, SSRP1, HMGB1, RPL23A,
RRM1, ACAT1, ANP32E, SKA2, AAAS, CRTAM, WHSCI, ECE1l, HPRT1, IMPDH2,
PGAMI, RPL3, SCP2, PCNA, MRPS26, CLEC2D, TTF2, HSP90AB1, PRMT5, IPOS,
PCNT, SLBP, YARS, HSPDI, FANCG, APOBEC3G, TRAF31P3, CUEDC2, PHB, AKR7A2,
FANCD2, NASP, SAMM50, RPLPO, CSRP1, CISH, GARS, QARS, TECR, EEFIE1,
FBXQ2l, WILL RPSA, TSENI5 FKBP |, SIGMAR1, LIG1, LDHA, NPMI, BRD3,
HDAC3, ABCF2, RUVBL2, CCND2, OSBPL3, CLSPN, AARS, PRKCH, CDK6, TSPANS,
SPATCIL, SPATCIL, P2RY10, TMPO, TESC, FANCI, MTHFDI, DUT, SLC38A1, SNX25,
SAP30, HMGB2, DNAJCY, HIST1H1D, SQLE, TuBB, BHLHE40, EBP, MTI1F, FYN,
CD96, MPRIP, NLGN4Y, ADGRGI, PRKAB2, GFODI, ZNF836, KIF1 1, PFAS, KIAAOIOI,
MFNG, GALNT3, POLR3G, GSTZ1, TNFRSF9, FAMI}17A, TUBB, UTS2, LDHB,
ASRGL1, PNOC, PLEKHF1, TCTEX1D2, SLC37A3, FUT11i, ZNF518B, MLLT3, RLTPR,
NLRX1, SERFIB, CDKS8, PPAPDC2, ADARBI, TMEMS55B, SETD8, CLDN15, PRR3,
ALYREF, ANO09, TXNDC5, LMBRD2, TMEMS3, CRYL1, PPAP2A, FNDC9, PAHTM,
STRBP, BLK, TNFRSFKI3B, VWAS5A, MT1X, TULP3, PRR3, PRR3, PRR3, PHOSPHOZ,
PFKM, SEC61A2, ZNF324, MTAS, ZNF700, ERCC6L, ZNF718, ERCC2, COROIA,
MLLT11, SURF1, SURF1, CD24, STK35, VNN2, SLA2, FAM 159A, CDK5, AGL, PKIG,
METTL4, HEG1, TNFAIP, KAT2A, ZKSCAN4, HHLA3, IFI27L1, IFI27L1, LIMEL,
IL18R1, EBF1, UBE3D, UBAPIL, ZNF287, KATNAL2, ZNF708, [PO13. N6AMT?Z,
FASLG, LY9, ZNF428, CREB3L4, LXN, EOMES, FKRP, ZNF138, ARHGAP35, PECR,
CNTROB, SEMA4B, MTMR1, FAM111B, SIAH2, COPG2, ABHD14A, TXLNG, SMYD2,
LRRC61, PHTFI, SRF, ST6GALNAC6, PDCD2L, RAB33A, FGFBP2, ZNF121, ATH IB,
SDHAF3, AUNIP, FEZ1, CENPQ, ZNF66, RCAN3, NELL2, AKAPl, DERL3, DERLS,
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PEXS, BTLA, LIMA1L, USP30, CD244, WDSUB1, MAGEH1, CERK, P2RX5, FAHD2B,
BRMSI1L, KIAA0226L, TMPRSS3, ZNF33B, COQ7, ZNF398, FAMZ216A, DENNDGB,
LTBP4, ZNRD1, ZNRD1, ZNRD1, ZNRDi, ZNRD1, ZNRD1, TCAF1, LYSMD1, NUDTS,
EHMT2, RRAS2, E2F1, WW?2, ZGRF1, MMACHC, NCALD, CFAP36, ATG10, GFI1,
ISYNAI, ZNF507, ZNF444, TCTNL RPL39L, NEIL2, PPOX, HGHI, NETI, B4GALT4,
E2F7, FAM98B, NCAPH, CCDC64, PI4K2B, ARHGAP19-SLIT1, PIK3R1l, ZBTB14,
PARP3, ZBTB2, BCL9L, DPH!, APOBEC3H, URGCP, ABLTM1, CCNBI, TROAP,
PSMG4, CLPTMIL, RADSIB, PRKARIB, GSTM4, BAD, SLC39A14, MND1, ATP8A1,
ALDOC, MMD, PDK1, IMMP2L, CCDC152, ACOTZ2, FUCAI, POC1A, HIST1H1C,
KIF18A, RANBP6, BDH1, RPS26, APBB1, HPDL, FAM78A, TBCD, FKTN, ACO1l,
NUDT2, CCDC141, BICDI, KLHL22, MTFR2, RAD 17, PLEKHG1, MSI2, FAM53C, SIT1,
IGSF8, CPOX, LTA, LTA, LTA, SERGEF, CENPP, HIPIR, TMEM216, TNRC6C, MAPK3,
MCMS8, SPDL1, LRRCCI, PRMT9, MRM1, KiFC1, CHCHD6, KCNK5, NVL, INVS, RIC3,
FAM20B, MBIP, MNAT1, IMMPIL, EHMT2, NBEALZ2, TPD52, TADA2A, RNF8, CDT1,
HDHD3, RASSF7, ALOX5AP, ACADI |, CHAF1A, CD7, CLSTN1, GTSE1l, SLC2A1,
WRN, WEE1l, ATXN7L2, CRACR2A, CCHCR1, TMUBI, BACH2, AGAP2, CEP128,
TSEN2, PXN, TRIP13, GAMT, CCDC77, GGH, XYLTZ2, SLC43Al1, PGAP2, CITDS,
SPATA20, KIF15, KIF15, MYBL2, ATG2B, ATP2B4, GOLPH3L, MMAB, TMEM154,
SCO, KNSTRN, PNKD, HINT2, FADS1, FAMI 73A, TNIP3, E2F8, PEMT, PRLM2, CDCAS,
ASB2, ASB2, TMEM223, DUS2, APITD1, TGFBR3, CCDC34, KIAA1524, MED3O0,
ANKRD39, CCNB2, CDC7, CDCA2, PBK, PLCG1, NT5DC2, MBNL3, DNA2, GINS3,
PTTG1, AGK, RNF126, SAAL1, HDGFRP3, SLC4A7, SHCBP1, NFS1, ITGB3BP, NLRP1,
CCDC14, TBCD, OIPS5, LANCL2, HMGXB3, EML3, ALKBH2, ANKRD33B, MKNK2,
DLGAPS, CENPK, GPX7, TM7SF3, SUV39H1, CSPP1, TRPTI, KIF21B, ADCYS3,
PCEDIB, CARDL11, LRP8, TESPAI, CLP, HIURP, SARS2, PIP4AK2B, PIPAK2B, BCL11B,
HADH, ANKRD32, PAQR4, BUB1, BCSIL, PRKCQ, POLE2, POMGNT1, SHMT],
NTANI, NTANI, YRAV4, SGOL2, FOXMI, PRCI, NIJF2, STMNI, TMEM218, TMEM261,
ANKRDS4, MYL6B, MIPEP, SLC25A4, DDIAS, BIN1, CENPO, ITPR3, PDE4D, CMSSI,
CD70, FAH, SKA3, KIFC1, FLYWCH?2, KIF3B, DEPDC1B, MTHFDI1L, PHF19, BOLA3,
PSMC3IP, GRAP2, TMEM14A, PCMTD2, MPHOSPH9, H2AFX, SLCO04A1, ASNSDI,
VPS13A, AURKB, LAG3, NPM3, JMJD4, MY019, GSTM1, MANEA, POLR3H, CD3G,
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SYNE1, CEP152, QDPR, KLF12, ORC1, RSAD1, SLCO9B2, NEDD9, SLC35B4, CDK2,
GLMN, CKAP2L, PLK4, POLQ, CASC5, TFB2M, CCDC51, RAD51C, ANKRD36, DSCC1,
\IRS2. USP48, ASXL1, GIT1, PELQ, OCIAD2, RAD54L, FIGNLI, CISDI, SLC16A1,
SLC16A1, LRMP, MYO019, BAG2, XCL1, SUNI, CKAP2, ZMYND1 1, POLR2l, GMNN,
TBC1D10C, DSN!, HDDC2, LANCL1, UBASH3A, SLAMF6, RECQL4, TMCS8, TRUB2,
SACS, KLRG1, NLE1, ZDHHC13, SPTBNI, CENPH, CDKN3, ABHD5, BCA$4, TTK,
SMARCAD1, PRPSAPI, CLEC17A, ELP6, CCNF, HELLS, PAFAH1B3, INPP4B, SH2D2A,
IFT57, NCAPG2, CD99, CD99, ICOS, THEMIS, THEMIS, DEF6, KRI1, UCK2, KIF20B,
LCLATI, SPAG5, CHAF1B, EXOl, SLC5A3, REX02, SEL1L3, CDC6, BLM, ESCO02,
S1PR1, NDF1P2, RFC3, CHEK1, TSEN54, EML2, CCNE2, IL12RB2, ETS1, CENPM,
SCAPER, NIPSNAP1, CD22, KLRK1, HN1L, LRWDI, RITAl, GOLGAS8A, NFATC2,
CRYZ, DHCR7, RUSCI, PASK, MYCBP, CD5, DGKA, RNASEH2A, ATP2A3, SKAPL,
XCL2, EIF4EBP1, ZAP70, RAD51, TRAT1, CDC20, CD320, KNTC1, FASN, LEOI,
SNRNP25, MELK, KIF23, TMEM97, GZMA, CD247, JAKMIPI, GZMM, NCAPD2,
ICAM3, LRBA, VRK1, WARS2, INTSl, LMAN1, CHTF18, K1F21A, RHOH, TCF19,
COQ4, ATADS5, MAD2L1, ASNS, POLRIE, PARP2, RCCI, ITPRI, ANKRD36C, PRRC2B,
DGCR14, NDC1, ORMDL3, SLC25A38, PGMI, CD3E, TOX, PKMYT1, TFDP1, MTFP1,
IFNG, BUB 1B, WDR54, TTI2, RFC4, SLC7A5, ACTNI, UBE2T, SEMAT7A, ENO2,
RPS6KB2, ATP6VOE2, UBE2C, CD6, VCAM1, FTSJ, CCDC86, BCATI, SLC29A1,
DHFR, CENPU, THOC3, POLA1, I1PO4, ACAPI, MCM10, SRM, GINS2, RGS16, PPAT,
LMNB2, OXCTI, PHGDH, NPRL2, TPGS2, CDCA7L, DTYMK, WDHD1, SLC27A2,
PRDX2, SLC38A5, TACC3, NCAPG, BIRC5, PYCR1, ADD3, SLC9A3R1, NDC80, DHRS3,
CDC45, BANK1, ULK3, SCCPDH, TNFRSF18, CST7, SLC7A1l, P2RYS8, P2RYS8, PDLIMI1,
PPP1IR16B, HMGCR, RUVBL1, GEMIN4, TPX2, TCF19, sH2l)1A, BARD1, CENPF,
CTPS1, ITK, WDR34, HOPX, MAP4K1, ZBTB32, BCL11A, ATAD2, ADH5, GNG2,
CCNA2, PRKACB, DHCR24, SLC35B2, NCAPD3, FCRLA, EMB, CDCA7, ALDH18A1,
MSH2, UNG, RACGAPI, CD3D, SYNE2, GPR171, ACOT7, PTPN7, AKRIBI, RRM2,
CD8B, CD79B, CDCA4, PSD4, NUP210, KIF22, ASF 1B, WDR6, CXCR3, ST6GAL1, DTL,
CDCA5, TK1, ZWINT, CAD, FCRL3, PSAT1, NUSAP1, ESYT1, UHRF, TIGIT, CDK1,
DDIT4, ADGRG5, PAX5, LAT, TMEM106C, IL2RB, PTPRCAP, FENI, MCM4, POLD2,
CD19, PRF1l, GZMH, ITM2A, CYFIP2, AMICALl, CD2, MKI67, LBH, CXCR5, CD79A,
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CD8A, ANXA6, MCM2, MCM6, SHMT2, L«CK, TYMS, TOP2A, MCM3, NKG7, MHAA1,
IL2RA, MCM7, ZBED2, GZMB.

[00240] Table 16 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, termed VEXx-B,
preferably associated with or derived from elite controller phenotvpe, preferably associated with
HIV infection. Preferably differential expression isevaluated compared to VEX-A cells.

[00241] Table 17

CXCL10, CXCLY9, NCF2, FAM26F, 1FItZ, TYROBP, IL4l1, CYP1B1, FCER1G, 1f TM3,
SLC31A2, FCGR3A, ANKRD22, SLAMF8, RASGEF1B, CCR1, CSFIR, IL1RN, RGL1,
TMEM176B, TNFAIP2, ATF3, VMOI, DUSP6, CTSL, CXCLI 1, LILRB2, IGSF6, PLAUR,
HCARS, HCK, RASSF4, TFEC, SERPINGI, RAB20, SLC7A7, PLA2G7, FCGR1A, P2RX7,
SIRPA, HMOX1, SERPINA1, LILRB4, TOM1, 'NHBA, CCL2, C3AR1, LILRBS, HKS,
CCRL2, CIQB, LILRB2, LILRBI, RNF144B, PILRA, TGFBI, LILRBI, PRKCD, RNF 130,
IRG1, ITGAM, TLR4, P2RY6, SRC, SMC04, MAFB, 111RE4, L.ILRA3, ANPEP, DMXLZ2,
SPG20, ARHGAP10, SIGLECI, NPL, CST3, ADAP2, UBD, DOCK4, LILRA6, FPR3,
HCAR2, EDN1, A2M, IFNGR2, FCGR2A, CIQC, SECTM1, GSAP, RREB1l, MYO IE,
TTMP1, LRRK2, LRRC25, RIN2, MSRI, SRPB1, TLRS8, DUSP1, FCN1, SGKI, SUCNRI,
DAPK1, LACC1, EPB41L3, TNS3, FLVCR2, BLVRB, GABARAPLI, FBP1, MOBS3C,
NOD2, SLCA41A2, IL13RA1, DHX58, FCGR1B, ADGRE2, TSC22D1, SPI1, PLXDC2,
FNIP2, IFNGR2, TDRD6, LHFPL2, PLOD3, BATF2, MITF, PELI1, UBE2E2, PDCD1LG2,
GCl{- LILRB2, CSF2RA, HSD3B7, TNFAIP6, LIL.RA3, LILRA3, LILRB2, ZNF385A,
LTBR, TMEMI76A, DOCKS, IL15 NRP2, RAPGEF2, MRAS, HLX, TICAM2, MNDA,
PLXNC1, KCTD12, SIGLEC9, TMEM51, ACVR2A, TLR2, ATPIOD, LILRBI, ZMAT],
LGALS2, SORTI1, LILRAG6, FiTi, MAP3K1, SDSL, MS4A14, NFAM1, LILRA3, H1FO,
LILRA2, KCNJ2, BTN2A2, ALDH2, CTNND1, STEAP4, TBCID2, TIAMI, CTTNBP2NL,
ATFS5, AIF1, AIF1, AIF1, AIF1, CLEC12A, RNF24, LY96, ANTXR2, CLCN7, RXRA,
SLC16A6, AlIFI, AIF1, KIAA1598, ELAVL4, MXD1, IRAKS, SLC8A1l, VASHI, SOCS3,
LST1, LST1, L.STL LST1, LST1, LST1, DLGAP4, ATP1B1, CD300LF, ZC3H10, C5AR1,
SERPINAI, ADAMTSL4, CD300E, CD276, DENNDIA, IL3RA, IL3RA, SLC1A3,

100




WO 2017/147196 PCT/US2017/018963

ARHGEF10L, SGSH, ZNF438, PTPRO, GUCY1A3, P2RY 14, LSTI, ADORA2A, SAMDA4A,
SULF2, ERN1, CD33, MARCKS, BHLHE41, MCTPI, UNC93B1, SLC12A7, B4GALTY7,
RAB13, QGFR, AHRR, FFAR2, LILRA6, PLBD2, KDM7A, TDRD7, RFWD2, PVRLZ2,
FCRL6, GAB2, SLC15A3, ARRB1, VPS37C, RAB39A, CREB5, SLCO3A1, EMP1, DAB2,
SH2B2, ME1, CARD9, CLIC2, SETDB1, AQP9, CYBB, TNFAIP8L2, RGS12, CMPK2,
SLC6A12, LILRAI, LRP1, BEST1, LILRAI, SLC26A11, ITGAX, DSE, NLRC4, MOB3B,
LILRAL FMNL2, TCF7L2, IRAK2, FCGR3B, ASCL2, SORBS3, RAPH1, ABCAIl, BST1,
CFB, CFB, CFB, CFB, PLBDI, DAGLA, SETD7, ENPP2, PTGIR, PSEN2, NAVI, TIFAB,
PERI, FAMZ20A, LILRB4, SLC39A13, TFE3, MFSD2A, CTBP2, LILRB3, LILRAG,
FAM20C, AKT1Sl1l, OTUD1, BRI3, HNMT, LATS2, PLA2G4A, CD99L2, CA2, CD9,
SUV420H1, APP, SIGLECY?, ICOSLG, CD300C, ST3GAL6, CEBPB, BCL2L14, BCL2L14,
ASPHD2, TNFSF13, CD274, CLEC4E, LTMS3L, ZNF350, CLEC4A, RCORI, FOS, INSL6,
TBC1D8, PITPNA, ACPP, CD1D, APOBR, ZNF155, MFSD7, LILRAI, PHFI, STARDS,
NPEPLI, NEURL3, ZMYND15, RNF217, C1QA, B3GALT4, B3GALT4, B3GALT4,
B3GALT4, ZCWPW1, CTSO, CTSO, IDOI, PRAM1, RBM47, CHST15, TTYH2, LYZ,
DST, ZNF516, CFD, CFD, M$4A7, FGL2, PELI2, ZNRF2, TP53I3, MLXIP, SLC27A3,
SLC27A3, CXCL16, METRNL, CARS2, ADRB2, TMEMIS0A, IFIT3, DHRS9, MLLT4,
PGBD2, RSAD2, PLEKHM1, MYOF, PTPRE, SIK1 TMEM164, HLA-DRB4, KYNU,
DIAPH2, CD68, GSN, CSTA, TMEM11i6, CSF2RB, NR1D2, MYLS5, ICAM1, NCF4,
1L18BP, HLA-DRB4, ETV7, KIAA0930, THEMIS2, DRAM1, TNFSF13B, GABBRI,
GABBR1, GABBR1, GABBR1, KMO, GLUL, CECR1, CREGI, SOD2, TLRI, TNFRSF1A,
RIPK2, CLEC7A, CTSB, RNF19B, TXNIP, NADK, PTGER2, TYMP, ABHD12, SSFAZ2,
PPP1R15A, LAIR2, GIMAPS, CTSS, SAT1, VAMPS, SLC2A6, FBXL5, NPC2, LGALSS,
GK, TNF, TNF, TM?, TNF, TNF, TNF, TNF, CASP1, LILRB2, GBP1, P2RX4, SNX10,
CUX1, GBP5, GBP3, CD38, ZFP36, EPSTI1, MGLL, N4BP2L1, NPPA, TBC1D23, DPYD,
IL6ST, KDM1B, ANXA4, FGR, GAS7, APOL3, RABZ24, PTPN12, IFNGR1, FUCAZ2,
SLC2A6, UBE2D1, HELZ2, APOBEC3A, PSTPIP2, THAP1, SNX20, CDKN1A, PSAP,
CREBRF, SCPEM, JAK2, FTHI, RARRES3, RNFTI, CCPG1, OAS3, GALNS, CSF2RA,
SDCBP, IFI30, S100A11, ADPRH, ZEB2, GIMAP4, LAP3, TLDC2, L.PCAT2, DDXS5S,
ALDH3B1, GNS, TICAM1, ATG7, SCARB2, GCH1, PAK1, UBE2Z, FNDC3B, IQSECI,
LYN, APOL4, RICTOR, H6PD, PIAFR, SLAMI7, GRINA, CD40, SAMFIDI, CTSD,
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SERINC1, SCYL2, COR01B, GBP4, ATP6V1B2, SNX14, SLC25A25, {ASPi0, PLEK,
HIST1H2BK, S100A4, ASAH1, SLC16A3, iRF7, LIPA, MKNK1, ITPRIPL2, PARP12,
TMEM140, AP5B1, STX11, FYB, OASI, ALPKI, SLC37A2, NCFl, FAM 156A, HAVCR2,
LCP2, FKBP5, APOL6, MGAT1, EGR2, NPC1, TRAFD1, STAT2, TNFSFIO, NFE2L2,
NBPF10, ARHGEF2, FBX06, IL6R, SMAP2, MPEG1, RAP2B, TXN, RTN4, GLRX,
CNTLN, ZFANDS, TPP1, ADAM 17, CPM, LGALS9, RALB, YTHDF3, RAPGEF1, NINJ1,
PDLIM5, FGD4, EPG5, ATP6V1A, IRF2, CD63, TMEM127, ARRB2, SAMD9L, SPG21,
SH3BP2, HLA-DRA, PTPN2, ATG3, GPXIl, KLF6, INSIGl, CCR5, EAFl, XAF1, PGD,
HLA-DPA1l, HLA-DPA1, HLA-DPA1, ULA-DPAI, HLA-DPAl, HLA-DPAl, AfASI,
HLA-DPBI, HLA-DPB 1, LACTB, S100A6, FTL, RIOK3, CD83, PLEKHOI, PML, ABL2,
PEA 15, HLA-DRB3, HLA-DRB3, SiATI, EVI2B, GNB4, PLSCR1, HLA-DRBI, SQRDL,
CIRI, TMEDS, PTTGIIP, CSTB, SQSTMI, NBN, LIMSI, LEPROT, IRF, GABARAP,
DOCKS, IFI6, HLA-DMA, HLA-DMA, HLA-DMA, HLA-DMA, HLA-DMA, HLA-DMA,
APOL2, HLA-DRBI, PARP14, COQ10B, BRD2, ZYX, MR1, ANXAS5, VPS13C, ZNFX1,
SLU7, RPS6KA1l, RPS6KA1, GBP2, HLA-DRBI, HLA-DRBI, ANXA2, LAPTMA4A,
ATP6V1G1, JUNB, RNF213, CD44, DTX3L, TAPl, TAP1, TAPl, TAPl, TAP, TAP],
ITGB2, RNIT1, RNHI, TMSBIO, HLA-DPBI, RNASEK, MXI, PSMB9, PSMB9, PSM BO.

Preferably CXCL10, CXCL9, NCF2, FAM26F, IFIT2, TYROBP, IL4l1, CYPIBI, FCERIG,
IFITM3, SLC31A2, FCGR3A, ANKRD22, SLAMF8, RASGEFIB, CCRI, CSFIR, IL1RN,
RGL1, TMEM176B, TNFAIP2, ATF3, VMOI, DUSP6, CTSL, CXCLI |, LILRB2, IGSF6,
PLAUR, HCARS, HCK, RASSF4, TFEC, SERPINGI, RAB20, SLC7A7, PLA2G7, FCGRIA,
P2RX7, SIRPA, HMOX1, SERPINA1, LILRB4, TOM1, INHBA, CCL2, C3AR1, LILRBS,
HK3, CCRL2, C1QB, LILRB2, LILRB1, RNF144B, PILRA, TGFBI, LILRB1, PRKCD,
RNF130, 1RG1, ITGAM, TLR4, P2RY6, SRC, SMC04, MAFB, LILRB4, LILRA3, ANPEP,
DMXL2, SPG20, ARHGAPIO, SIGLECI, NPL, CST3, ADAP2, UBD, DOCK4, LILRAG,
FPR3, HCAR2, EDN1, A2M, IFNGR2, FCGR2A, C1QC, SECTMI, GSAP, RREB],
MYOIE, TrMP1, LRRK2, LRRC25, RIN2, MSRI, SIRPB1, TLR8, DUSP1, Fcsi, SGK1,
SUCNRI, DAPKI, LACC1, EPB41L3, TNS3, FLVCR2, BLVRB, GABARAPLI, FBP!,
MOB3C, NOD2, SLC41A2, 1L13RA1, DHX58, FCGRI1B, ADGRE2, TSC22D1, SPI1,
PLXDC2, FNIP2, IFNGR2, TDRD6, LHFPL2, PLOD3, BATF2, MITF, PELI1, UBE2E2,
PDCD1LG2, GCLC, LILRB2, CSF2RA, HSD3B7, TNFAIP6, LILRA3, LILRAS3, LILRB2,
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ZNF385A, LTBR, TMEM176A, DOCKS, IL15, NRP2, RAPGEF2, MRAS, HL.X, TICAM2,
MNDA, PLXNCI, KCTD12, SIGLEC9, TMEM51, ACVR2A, TLR2, A1P10(, LILRBI,
ZMATI, LGALS2, SORTI, LILRAG6, MAP3K1, SDSL, MS4A14, NFAM 1, L.11.RA3, FI1FO,
LILRA2, KCNJ2, BTN2A2, ALDH2, CTNND1, STEAP4, TBC1D2, TIAM1, CTTNBP2NL,
ATF5, AIF1, AlIF1, AIF1, AIF1, CLECI12A, RNF24, LY9, ANTXR2, CLCN7, RXRA,
SLC16A6, AlF1, AlF1 KIAA1598, ELAVL4, MXD1, IRAK3, SLC8A1l, VASH1, SOCS3,
LSTI, LSTL LSTI, LSTI, LSTI, LSTI, DLGAP4, ATPIBI, CD300LF, ZC3H10, C5AR1,
SERPINAI, ADAMTSL4, CD300E, CD276, DENND1A, IL3RA, IL3RA, SLCI1A3,
ARHGEFIOL, SGSH, ZINF438, PTPRO, GUCY1A3, P2RY14, LSTI, ADORA2A, SAMDA4A,
SULF2, CD33, MARCKS, BHLHE4l1l, MCTHF, UNC93B1, SLC12A7, RAB13, OGFR,
AHRR, FFAR2, LILRAG6, PLBD2, TDRD7, RFWD2, PVRL2, FCRL6, GAB2, SLC15A3,
ARRB1, VPS37C, RAB39A, CREB5, SLCO03Al1, EMPI, DAB2, SFI2B2, MElI, CARDSY,
CL.IC2, AQP9, CYBB, TNFAIP8L2, RGSI2, CMPK2, SLC6A12, III.RA 1, LRP1, BEST],
LILRAL, SLC26A11, ITGAX, DSE, NLRC4, MOB3B, LILRA1, FMNL2, TCF7L2,
FCGR3B, ASCL2, SORBS3, RAPH1, ABCAl, BST1, CFB, CFB, CFB, CFB, PLBDI,
DAGLA, ENPP2, PTGIR, PSEN2, NAVI, TIFAB, PERI, FAM20A, LILRB4, SLC39A13,
TFE3, MFSD2A, CTBP2, LILRB3, L1.RAQ FAM20C, AKT1S1l, OTUD1, BRI3, HNMT,
LATS2, PLA2G4A, CD99L2, CA2, APP, SIGLEC7, CD300C, ST3GAL6, CEBPB,
BCL2L14, BCL2L14, ASPHD2, TNFSF13, CD274, CLECAE, LIMS3L, ZNF350, CLECA4A,
RCOR1, FOS, INSL6, TBC1D8, PITPNA, ACPP, CD1D, APOBR, ZNF155, MFSD7,
LILRAI, PHF1, STARDS8, NPEPLI, NEURL3, ZMYND15, RNF2I7, CIQA, B3GALT4,
B3GALT4, B3GALT4, B3GALT4, ZCWPW1, CTSO, CTSO, IDOL PRAM1, RBMA47,
CHST15, TTYH2, LYZ, DST, ZNF516, CFD, CFD, MS4A7, FGL2, PELI2, ZNRF2, TPS3I3,
MLXIP, SLC27A3, SLC27A3, CXCL16, METRNL, CARS2, ADRB2, TMEM150A, IFIT3,
DHRS9, MLLT4, PGBD2, RSAD2, PLEKHM1, MYOF, PTPRE, HLA-DRB4, KYNIJ, CDG68,
GSN, CSF2RB, NR1D2, MYL5, ICAMI, NCF4, IL18BP, HLA-DRB4, ETV7, KIAAQ930,
THEMIS2, DRAM L TNFSF13B, GABBR1, GABBR1, GABBR1, GABBR1, KMO, GLUL,
CECRI, CREG1, SOD2, TLR1, TNFRSF 1A, RIPK2, CLEC7A, CTSB, RNF19B, TXNIP,
NADK, PTGER2, TYMP, ABHD12, SSFA2, PPP1R15A, LAIR2, GIMAPS, CTSS, SAT],
VAMPS5, SLC2A6, FBXL5, NPC2, LGALS3, GK, TNF, TNF, TNF, TNF, TNF, TNF, TNF,
CASP1, LILRB2, GBP1, P2RX4, SNX10, CUX1, GBPS, GBP3, CD38, ZFP36, EPSTI1,
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MGLL, N4BP2L1, NPPA, TBC1D23, DPYD, IL6ST, KDMIB, ANXA4, PGR, GAS?7,
APOL3, RAB24, PTPN12, IFNGR1, FUCA2, SLC2A6, UBE2D1, HELZ2, APOBEC3A,
PSTPIP2, SNX20, CDKN1A, PSAP, CREBRF, SCPEP1, JAK2, FTH1l, CCPG1l, OASS,
GALNS, CSF2RA, SDCBP, IFBO, S100A11, ADPRH, ZEB2, GIMAP4, LAP3, TLDC2,
LPCAT2, DDX58, ALDH3B1, GNS, TICAM1i, ATG7, SCARB2, GCH1, PAK1, UBE2Z,
FNDC3B, IQSEC1, LYN, APOL4, RICTOR, H6PD, PTAFR, SLAMF7, GRINA, CDA40,
SAMHD1, CTSD, SERINC1, COR01B, GBP4, ATP6V1B2, SNX14, SLC25A25, CASPIO0,
PEEK, S100A4, ASAHI, SLC16A3, IRF7, LIPA, MKNK1, ITPRIPL2, PARP12, TMEM 140,
AP5B1, STX11, FYB, OAS1l, ALPKI, SLC37A2, NCF1l, FAM156A, HAVCR2, LCPZ,
FKBP5, APOL6, MGATI, EGR2, NPC1, TRAFD1, STAT2, TNFSF10, NFE2L2, NBPFIO,
ARHGEF2, FBXQ6, IL6R, SMAP2, MPEG1l, RAP2B, TXN, RTN4, GLRX, CNTLN,
ZFANDS, TPP1, ADAM 17, CPM, LGALS9, RALB, YTHDF3, RAPGEF1, NLNJ1, PDLIMS5,
EPGS5, ATP6V1A, IRF2, CD63, ARRB2, SAMDIL, SPG21, SH3BP2, HLA-DRA, PIPN2,
ATG3, GPXI, KLF6, CCR5, EAFl, XAF, PGD, HLA-DPA1l, HLA-DPA1l, HLA-DPA1,
HLA-DPA1, HLA-DPAI, HLA-DPAI, ALAS1, HLA-DPB 1, HLA-DPB 1, LACTB, S100A6,
FTL, PLEKHOI, PML, ABL2, PEA15, HLA-DRB3, HLA-DRB3, STAT1, EVI2B, GNB4,
PLSCR1, HLA-DRB1, SQRDL, CiR}, TMEDS, PTTG1IP, CSTB, SQSTMI, NBN, LIMSI,
LEPROT, IRF1, GABARAP, DOCKS, IFI6, APOi.2, HLA-DRB1, PARP14, COQ10B, MR1,
ANXAS5, VPS13C, ZNFX1, RPS6KAl, RPS6KA1l, GBP2, HLA-DRBI, FULA-DRBY,
ANXA2, LAPIMA4A, ATP6V1G1, JUNB, RNF213, CD44, I)TX3L, TAP, TAP1l, TAPI,
TAPI, TAPl, TAM, HLA-DPB 1, RNASEK, PSMB9, PSMB9, PSMBO.

{00242] Table 18

CXCL10, CXCL9, NCF2, FAM26F, IFIT2, TYR.OBP, IL4l1, CYPIB1, FCERIG, IFITM3,
SLC31A2, FCGR3A, ANKRD22, SLAMF8, RASGEF1B, CCR1, CSFIR, IL1RN, RGL1,
TMEMI76B, TNFAIP2, ATF3, VMD1, DUSP6, CTSL, CXCLI 1, LILRB2, IGSF6, PLAUR,
HCARS, HCK, RASSF4, TFEC, SERPINGI, RAB20, SLC7A7, PLA2G7, FCGRIA, P2RX7,
SIRPA, HMOXI, SERPLNAI, LILRB4, TOM1, LNHBA, CCL2, C3AR1, LILRB3, HKS3,
CCRLZ2, C1QB, LILRB2, LILRB1, RNF144B, PILRA, TGFBI, LILRB1, PRKCD, RNF130,
IRGI, ITGAM, TLR4, P2RY6, SRC, SMC04, MAFB, LILRB4, LILRA3, ANPEP, DMXL2,
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SPG20, ARHGAP10, SIGLECI, NPL, CST3, ADAP2, UBD, DOCK4, LILRAG6, FPRS,
HCAR2, EDN1, A2M, IFNGR2, FCGR2A, Cl1QC, SECTMI, GSAP, RREBI, MYOLIE,
TIMPI, LRRK2, LRRC25, RIN2, MSRI, SIRPBI, TLR8, DUSF, FCNI, SGKI, SUCNRI,
DAPK1, LACC1, EPBA41L3, TNS3, FLVCR2, BLVRB, GABARAPL1, FBP1, MOBSC,
NOD2, SLC41A2, IL13RA1, DHX58, FCGR1B, ADGRE2, TSC22D1, SPI1, PLXDC2,
FNEP2, IFNGR2, TDRD6, LIIFPL2, PLOD3, BATF2, MITF, PELIl, UBE2E2, PDCD1LG2,
GCLC, LILRB2, CSF2RA, HSD3B7, TNFAIP6, LILRA3, LILRA3, LILRB2, ZNF385A,
LTBR, TMEM176A, DOCKS, IL15 NRP2, RAPGEF2, MRAS, HL.X, TICAM2, MNDA,
PLXNC1, KCTD12, SIGLEC9, TMEM51, ACVR2A, TLR2, ATPIOD, LILRB1i, / MATI,
LGALS2, SORTI, LILRAG6, IFIT1, MAP3K1, SDSL, M$4A14, NFAMI, LILRA3, H1FO,
LIHRA2, KCNJ2, BTN2A2, ALDH2, CTNND1, STEAP4, TBC1D2, TIAM1, CTTNBP2NL,
ATFE5, AIF!, AIF1, AIF1, AIF!, CLEC12A, RNF24, LY96, ANTXR2, CLCN7, RXRA,
SLC16A6, AlF1, AIF1, KIAA1598, ELAVL4, MXD1, 1RAKS, SLC8A1l, VASH1, SOCSS,
LSTI, LSTI, LSTI, LSTI, LSTI, LSTlI, DLGAP4, ATPIBI, CD300LF, ZC3H10, C5AR1,
SERPINAI, ADAMTSL4, CD300E, CD276, DENNDI1A, IL3RA, IL3RA, SLC1AS,
ARHGEFIOL, SGSH, ZNF438, PTPRO, GUCYIA3, P2RY14, LSTI, ADORA2A, SAMDA4A,
SULF2, ERNI, CD33, MARCKS, BHLHEA1l, MCTP1l, UNC93B 1, SLC12A7, BAGALTY,
RAB13, OGFR, AHRR, FFAR2.

Preferably CXCL10, CXCL9, NCF2, FAM26F, IFIT2, TYROBP, IL4I1, CYP1B1, FCERIG,
IFTTM3, SLC31A2, FCGR3A, ANKRDZ22, SLAMFS8, RASGEFIB, CCR1, CSFIR, ILI1RN,
RGLI, TMEMI76B, TNFAIP2, ATF3, VMOI, DUSP6, CTSL, CXCL11, LILRB2, IGSF6,
PLAUR, HCARS, HCK, RASSF4, TFEC, SERPINGI1, RAB20, SLC7A7, PLA2G7, FCGR1 A,
P2RX7, SIRPA, HMOXI, SERPINAI, LTLRB4, TOMI, INHBA, CCL2, C3AR1, LILRB 3,
HK3, CCRL2, CIQB, LILRB2, LILRI31, RNF144B, PILRA, TGFBI, LILRB 1, PRKCD,
RNF130, IRGl, ITGAM:, TLR4, P2RY6, SRC, SMC04, MAFB, LILRB4, LILRA3, ANPEP,
DMX1.2, SPG20, ARHGAPIO, SIGLECI, NPL, CST3, ADAP2, UBD, DOCK4, LILRAGSG,
FPR3, HCAR2, EDN1, A2M, IFNGR2, FCGR2A, Cl1QC, SECTMI, GSAP, RREBI,
MYO1E, TIMPI, LRRK2, LRRC25 RIN2, MSRI, SIRPBI, TLR8, DUSPI, FCNI, SGKI,
SUCNRI, DAPK1, L.ACC1, EPB41L3, TNS3, FLVCR2, BLVRB, GABARAPL1, FBP],
MOB3C, NOD2, SLC41A2, IL13RA1, DHX58, FCGRIB, ADGRE2, TSC22D1, SPT1,
PLXDC2, FNIP2, IFNGR2, TDRD6, LHFPL2, PLOD3, BATF2, MITF, PELIl, UBE2EZ2,
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PDCD1LG2, GCLC, LILRB2, CSF2RA, HSD3B7, TNFAIP6, LILRA3, LILRA3, LILRB2,
ZNF385A, LTBR, TMEM176A, DOCKS, IL15, NRP2, RAPGEF2, MRAS, HLX, TICAMZ2,
MNDA, PLXNC1, KCTD12, SIGLEC9, TMEM51, ACVR2A, TLR2, ATROD, LILRBI,
ZMAT1, LGALS2, SORT1, LILRAG6, MAP3K 1, SDSL, MS4A14, NFAM1, LILRAS3, H1FO,
LILRA2, KCNJ2, BTN2A2, ALDH2, CTNND1, STEAP4, TBC1D2, TIAM1, CTTNBP2NL,
ATF5, AlF, AIFl1, AIF1, AIF1, CLEC12A, RNF24, LY96, ANTXR2, CLCN7, RXRA,
SLC16A6, AIFi, AlF1, KIAA1598, ELAVL4, MXD1, IRAK3, SLC8A1, VASH1, SOCS3,
LSTI, LSTI, LSTI, LSTI, LSTI, LSTI, DLGAP4, ATPIBI, CD300LF, ZC3H10, C5AR1,
FRPINATI, ADAMTS.4, CD300E, CD276, DENND1A, IL3RA, IL3RA, SLCIAS,
ARHGEF10L, SGSH, ZNF438, PTPRO, GUCY1A3, P2RY 14, LSTI, ADORA2A, SAMD4A,
SULF2, CD33, MARCKS, BHLHE41, MCTP1, UNC93B1, SLC12A7, RAB13, OGFR,
AHRR, FFARZ2, LILRAG.

[00243] Table 17 and 18 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents upreguiated genes in particular DC subpopulations, termed VEx-B, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably upregulation isevaluated compared to VEX-A cells.

[00244] Table 19

ACTG1, RPL11, RPL28, PABPCI, RPS14, NONO, EIF5A, RPL6, NCL, PARK7, RPL18,
RPS19, HNRNPA2B1, EEF2, RPL37A, RPS13, UBB, SET, RPL26, ENOI, RPL15, GFi,
RPS15, RPS16, RPL10, TPI1, PHB2, EIF4B, RPL27, RPLP2, HSPO0OAA1l, HMGN?2,
SLC25A5, RPS27A, RPS11, SUMOI, RPS10, RPL32, RPL31, SNRPE, TFRC, HSPEIL,
EEF1B2, RPS24, RPL14, SOD1, RPL27A, RPL19, STRAP, PA2G4, CD48, H2AFZ,
RPL18A, RPS23, RPL17, PNN, ATP5G3, SERBP1, RPL8, PRMTI, FDFT1, NOP56, CCT2,
C1QBP, HNIWPM, RPS21, RPL36A, PTMA, JAK3, EIF3C, CASP2, FUBP1, ANP32B,
RPL12, RPL4, CCT3, PPIA, E[.()VLS5, NOLC1, AHCY, RPL41, RPS8, RPL7, MRPL12,
NUDT21, CBX5, RBBP7, RANBPI, RI’L21, RPS18, RPS18, RPS18, RPS18, RPS18, RPL29,
KIF2A, RAC2, HSPA8, MAP2K3, ARPCS5L, ENSA, RPS3A, RPL13, TUBAI1C, RPS25,
RPS25, FIBP, GNB2L1, CRiP1, SFXNI, MCM5, APOBEC3C, RPS12, RPS2, RPL5, HBSIL,
RPL7A, RPL7A, RPS4AX, HNRNPA1, SNRPD2, IKZF3, RPL10A, NIPAL3, EBNA1BP2,
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TUBA4A, SLC25A39, NME2, RPS3, GAPDH, CCND3, GTF3A, DHX30, PEBPl, EZR,
RAN, RPLPI, STIPL EEFIG, CD82, HACD3, CCL5, PDCD4, NOP16, RPA1l, CDK4, RPSG,
RPS5, RPL13A, PPP2R5D, SFI1, DKC1, PARP1l, SMC4, FBL, FBL, IARS, IRF4, PAICS,
TUBAI1B, TUBB, TUBB, TUBB, TUBB, TUBB, TUBB, 1L32, SSRP1, HMGB1, RPL23A,
RRMI, ACATI, ANP32E, SKA2, AAAS, CRTAM, WHSC1, ECE1l, HPRT1, IMPDH2,
PGAM1, RPL3, SCP2, PCNA, MRPS26, CLEC2D, TTF2, HSPO0AB1, PRMT5, 1P05,
PCNT, SLBP, YARS, HSPDI, FANCG, APOBEC3G, TRAF3IP3, CUEDC2, PHB, AKR7A2,
FANCD2, NASP, SAMMS50, RPLPO, CSRP1, CISH, GARS, QARS, TECR, EEF1E1,
FBX021, NME1, RPSA, TSEN15, FKBP1 1, SIGMAR1, LIG1, LDHA, NPM1, BRD3,
HDAC3, ABCF2, RUVBL2, CCND2, OSBPL3, CLSPN, AARS, PRKCH, CDK6, TSPANS3,
SPATCIL, SPATCIL, P2RY10, TMPO, TESC, FANCI, MTHFD1, DUT, SLC38A1, SNX25,
SAP30, HMGB2, DNAJC9, HIST1H1D, SQLE, TUBB, BHLHE40, EBP, MT1F, FYN,
CD9, MPRtP, NLGN4Y, ADGRGI, PRKAB2, GFODI, ZNF836, KIFl 1, PFAS, KTAA0101,
MFNG, GALNT3, POLR3G, GSTZ1, TNFRSF9, FAM1 17A, TUBB, UTS2, LDHB,
ASRGLI, PNOC, PLEKHF1, TCTEX1D2, SLC37A3, FUT1 1, ZNF51 8B, MLLT3, RLTPR,
NLRX1, SERFIB, CDK8, PPAPDC2, ADARB1, TMEMS55B, SETD8, CLDN15, PRR3,
ALYREF, ANO09, TXNDC5, LMBRD2, TMEMY9, CRYL1, PPAP2A, FNDC9, P4HTM,
STRBP, BLK, TNFRSF13B, VWADBA, MT1X, TULP3, PRR3, PRR3, PRR3, PHOSPHO2,
PFKM, SEC61A2, ZNF324, MTAS3, ZNF700, ERCC6L, ZNF718, ERCC2, CORO01A,
MLLT1 1, SURF1, SURF1, CD24, STK35, VNN2, SLA2, FAM 159A, CDK5, AGL, PKIG,
METTL4, HEG1, TNFAIPL, KAT2A, ZKSCAN4, HHLAS, IFI27L1, IFI27L1, LTMEL,
IL18R1, EBF1, UBE3D, UBAPIL, ZNF287, KATNAL2, ZNF708, 1PC)13., N6AMT2,
FASLG, LY9, ZNF428, CREB3L4, LXN, EOMES, FKRP, ZNF138, ARHGAP35, PECR,
CNTROB, SEMA4B, MTMR1, FAM1 11B, SIAH2, COPG2, ABHD14A, TXLNG, SMYDZ2,
LRRC61, PHTF1l, SRF, ST6GALNAC6, PDCD2L, RAB33A, FGFBP2, ZNF121, ATPi 1B,
SDHAF3, AUNIP, FEZI, CENPQ, ZNF66, RCAN3, NELL2, AKAPl, DERL-3, DERL3,
PEXS5, BTLA, LIMA1, USP30, CD244, WDSUB1, MAGEH1, CERK, P2RX5, FAHDZ2B,
BRMSI1L, KIAA0226L, TMPRSS3, ZNF33B, COQ7, ZNF398, FAM216A, DENNDG6B,
LTBP4, ZNRD1, ZNRD1, ZNRD1, ZNRD1, ZNRD1, ZNRD1, TCAF1, LYSMD1, NUDTS,
EHMT2, RRAS2, E2F1, VAV2, ZGRF, MMACHC, NCALD, CFAP36, ATGI10, GFI1,
ISYNA1, ZNF507, ZNF444, TCTN1, RPL39L, NEIL2, PPOX, HGH1, NET 1, B4AGALT4,
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E2F7, FAM98B, NCAPH, CCDC64, PI4K2B, ARHGAP19-SLITI, PIK3R1, ZBTB14,
PARP3, ZBTB2, BCL9L, DPH1, APOBEC3H, URGCP, ABLIM1, CCNB1, TROAP,
PSMG4, CLPTMIL, RAD51B, PRKARIB, GSTM4, BAD, SLC39A14, MNDI, ATP8A1,
ALDOC, MMD, PDK1, IMMP2L, CCDC152, ACOT2, FUCA1, PO3CIA, HIST1HIC,
KIF18A, RANBP6, BDH1, RPS26, APBBI, HPDL, FAM78A, TBCD, FKTN, ACOI,
NUDT2, CCDC141, BICDI, KLHL22, MTFR2, RAD 17, PLEKHG1, MSI2, FAM53C, SIT1,
IGSF8, CPOX, LTA, LTA, LTA, SERGEF, CENPP, HIPIR, TMEM216, TNRC6C, MAPK3,
MCMS8, SPDLI, LRRCCI, PRMT9, MRMI, KIFCI, CHCHD6, KCNK5, NVL, INVS, RIC3,
FAM20B, MBIP, MNAT1, IMMPIL, EHMT2, NBEAL2, TPD52, TADAZ2A, RNF8, CDT],
HDHD3, RASSF7, ALOX5AP, ACAD11, CHAFIA, CD7, CLSTNI, GTSE1, SLC2A1,
WRN, WEE1, ATXN7L2, CRACR2A, CCHCR1, TMUB1, BACH2, AGAP2, CEP128,
TSEN2, PXN, TRIP13, GAMT, CCDC77, GGH, XYLT2, SLC43Al1, PGAP2, CHDS3,
SPATAZ20, KIiFis5, K1F15 MYBL2, ATG2B, ATP2B4, GOLPFI3L, MMAB, TMEM1 54,
SCD, KNSTRN, PNKD, HI'NT2, FADS1, FAM173A, TNIP3, E2F8, PEMT, PRFM2, CDCAS,
ASB2, ASB2, TMEM223, DUS2, APITD1l, TGFBRS3, CCDC34, KIAA1524, MED30,
ANKRD39, CCNB2, CDC7, CDCA2, PBK, PLCG1, NT5DC2, MBNL3, DNA2, GINS3,
PTTG1, AGK, RNF126, SAALI, HDGFRP3, SLC4A7, SHCBPI, NFSi, ITGB3BP, NLRP1,
CCDC14, TBCD, OIP5, LANCL2, HMGXB3, EML3, ALKBH2, ANKRD33B, MKNK?2,
DLGAPS, CENPK, GPX7, TM7SF3, SUV39H1, CSPPl, TRPT1, KIF21B, ADCYS3,
PCEDIB, CARD1t, LRP8, TESPAI, CLP1, HIURP, SARS2, PIP4K2B, PIP4AK2B, BCL11B,
HADH, ANKRD32, PAQR4, BUB1, BCSIL, PRKCQ, PGLE2, POMGNT1, SHMT1,
NTAN1, NTANI, TRAF4, SGOL2, FOXM |, PRC1, NUF2, STMN1, TMEM218, TMEM261,
ANKRD54, MYL6B, MIPEP, SLC25A4, DDIAS, BINI, CENPO, ITPR3, PDE4D, CMSSI,
CD70, FAH, SKA3, KIFCI, FLYWCH2, KIF3B, DEPDC1B, MTHFDI1L, PHF19, BOLAS,
PSMC3IP, GRAP2, TMEM14A, PCMTD2, MPHOSPH9, 2Al<X, SLCO04A1l, ASNSD1,
VPS13A, AURKB, LAG3, NPM3, JMJD4, MY019, GSTMI, MANEA, POLR3H, CD3G,
SYNE1, CEP152, QDPR, KLF12, ORCI, RSAD1, SLC9B2, NEDD9, SLC35B4, CDK2,
GLMN, CKAP2L, PLK4, POLQ, CASCS5, TFB2M, CCDC51, RAD51C, ANKRD36, DSCC1,
MRS2, USP48, ASXL1, GIT1, PELO, OCIAD2, RADS54L, FIGNL1, CIiSD1, SLC16A1l,
SLC16A1, LRMP, MY019, BAG2, XCL1, SUN1, CKAP2, ZMYNDI 1, POLR2I, GMNN,
TBC1D10C, DSN1, HDDC2, LANCL1, UBASH3A, SLAMF6, RECQL4, TMCS8, TRUB2,
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SACS, KLRG1, NL-E!, ZDHHC13, SPTBN1, CENPH, CDKN3, ABHDS5, BCA%4, TTK,
SMARCADI, PRPSAP1, CLEC17A, ELP6, CCNF, HELLS, PAFAH1B3, I'NPP4B, SH2D2A,
IFTS7, NCAPG2, CD99, CD99, ICOS, THEMIS, THEMIS, DEF6, KRI1, UCK2, KIF20B,
LCLAT1, SPAGS5, CHAF1B, EXOI, SLC5A3, REX02, SELI1L3, CDC6, BLM, ESCO02,
S1PR1, NDFIP2, RFC3, CHEKL TSENS4, EML2, CCNEZ2, IL12RB2, ETS1, CENPM,
SCAPER, NIPSNAPI, CD22, KLRK1, HN1L, LRWD1, RITA1, GOLGAB8A, NFATC2,
CRYZ, DHCR7, RUSC1, PASK, MYCBP, CDS, DGKA, RNASEH2A, ATP2A3, SKAP1,
XCL2, EIF4EBP1, ZAP70, RAD51, TRAT1, CDC20, CD320, KNTC1, FASN, LEOI,
SNRNP25, MELK, KIF23, TMEM97, GZMA, CD247, JAKMIF, GZMM, NCAPD2,
ICAM3, LRBA, YRKI, WARS2, INTSI, LMAN1, CHTF18, KIF2IA, RHOH, TCF19,
COQ4, ATADS5, MAD2L1, ASNS, POLR1E, PARP2, RCC1, ITPR1, ANKRD36C, PRRC2B,
DGCR14, NDC1, ORMDL3, SLC25A38, PGM1, CD3E, TOX, PKMYT1, TFDP, MTFPL,
IFNG, BUBIB, WDR54, TTi2, RFC4, SLC7A5, ACTN1, UBE2T, SEMATA, ENO2,
RPS6KB2, ATP6VOE2, UBE2C, CD6, VCAMI1, FTSJ1, CCDC86, BCAT1, SLC29A1,
DHFR, CENPU, THOC3, POLAI, 1P04, ACAPL, MCM10, SRM, GINS2, RGS16, PPAT,
LMNB2, OXCTIl, PHGDH, NPRL2, TPGS2, CDCA7L, DTYMK, WDHD1, SLC27A2,
PRDX2, SLC38A5, TACC3, NCAPG, BIRC5, PYCRI, ADDS, SLC9A3R1, NDC80, DHRS3,
CDC45, BANK1, ULK3, SCCPDH, TNFRSF18, CST7, SLC7Al, P2RY8, P2RYS, PDLIM1,
PPP1R16B, HMGCR, RU\¥L1l, GEMIN4, TPX2, TCF19, SH2D1A, BARD 1, CENPF,
CTPS1, 1Tk, WDR34, HOPX, MAP4K1, ZBTB32, BCL11A, ATAD2, ADHS, GNGZ2,
CCNA2, PRKACB, DHCR24, SLC35B2, NCAPD3, FCRLA, EMB, CDCA7, ALDH18A1,
M:SH2, UNG, RACGAP, CD3D, SYNE2, GPR171, ACQ17, PTPN7, AKR1B1l, RRM2,
CD8B, CD79B, CDCA4, PSD4, NUP210, KIF22, ASFi1B, WDR6, CXCRS3, ST6GAL1, DTL,
CDCAS5, TKI, ZWINT, CAD, FCRL3, PSATI, NIJSAPI, ESYTI, UHRFI, TIGIT, CDK1,
DDIT4, ADGRGS5, PAX5, LAT, TMEM106C, IL2RB, PTPRCAP, FEN1, MCM4, POLD?2,
CD19, PRFl, GZMH, ITM2A, CYFIP2, AMICAI, CD2, MKI67, LBH, CXCR5, CD79A,
CDSA, ANXA6, MCM2, MCM6, SHMT2, LCK, TYMS, TOP2A, MCM3, NKG7, MHAA1,
IL2RA, MCM7, ZBED2, GZMB.

Preferably ACTG1, PABPC1, RPSi4, NONO, EIF5A, RPL6, PARK7, RPL18, RPSI19,
HNRNPA2B1, EEF2, RPL37A, RPS13, UBB, SET, RPL26, ENOI, RPL15, GPI, RPSI15,
RPS16, RPL10, TPI1, EIF4B, RPL27, RPLP2, HSPOOAA1l, HMGN2, SLC25A5, RPS27.A,
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RPS1 1, RPS10, RPL32, RPL31, HSPE1, EEF1B2, RPS24, RPL14, SODI, RPL27A, RPL19,
CD48, H2AFzZ, RPLISA, RPS23, RPL17, ATP5G3, SERBP1, RPL8, PRMT1, FDFT1,
NOP5S6, CCT2, C10BP, HNRNPM, RPS21, RPL36A, PTMA, JAK3, EIF3C, CASP2, FUBPL,
ANP32B, RPL12, RPL4, CCT3, PPIA, ELOVL5, NOLC1, AFIVY, RPL41, RPS8, RPL7,
MRPL12, NUDT21, CBX5, RBBP7, RANBP1, RPL21, RPS18, RPS18, RPS18, RPSI1S,
RPS18, RPL29, RAC2, HSPA8, ARPC5L, ENSA, RPS3A, RPL13, TUBAI1C, RPS25, RPS25,
GNB2L1, SFXN1, MCMS5, APOBEC3C, RPS12, RPS2, RPL5, RPL7A, RPL7A, RP4X,
HNRNPA!, SNRPD2, IKZF3, RPL10A, EBNA1BP2, TUBA4A, SLC25A39, NME2, RPS3,
GAPDH, CCND3, GTF3A, DHX30, PEBPI, EZR, RAN, RPLPI, STIPl, EEFI1G, CD82,
HACD3, CCL5, PDCD4, NOP16, RPAIl, CDK4, RPS5, RPS5 RPL13A, SFI1, DKC1,
PARP, SMC4, FBL, FBL, LARS, IRF4, PAICS, TUBAIB, TUBB, TUBB, TUBB, TUBB,
TUBB, TUBB, 1,32, SSRP1, HM GBI, RPL23A, RRM1, ACATI, ANP32E, CRTAM,
WHSC1, ECE1, HPRT1, IMPDH2, PGAM1, RPL3, SCP2, PCNA, MRPS26, CLEC2D, TTF2,
HSP90AB1, P05, PCNT, SLBP, YARS, HSPDI, APOBEC3G, TRAF3IP3, CUEDC2, PHB,
AKR7A2, FANCD2, NASP, SAMMS50, RPL.PQ CISH, GARS, QARS, TECR, EEFI1E1,
NME1, RPSA, TSEN15, SIGMAR1, LIGi, LDHA, NPM1, BRD3, HDAC3, ABCF2,
RUVBL2, CCND2, OSBPL3, CLSPN, AARS, PRKCH, CDKG6, TSPAN3, SPATCIL,
SPATCI1L, P2RY10, TMPO, TESC, FANCI, MTHFDI, DUT, SLC38A1, SNX25, SAP30,
HMGB2, DNAJC9, HISTIHID, SQLE, TuBB, BHLHE40, EBP, MTI1F, FYN, CD96,
MPRIP, NLGN4Y, ADGRG1, PRKAB2, GFOD1, ZNF836, PFAS, KIAAOIOI, MFENG,
GALNT3, POLR3G, GSTZ1, TNFRSF9, FAM1 17A, UTS2, LDHB, ASRGL1, PNOC,
PLEKHF1, TCTEX1D2, SLC37A3, FUTI 1, MLLT3, RLTPR, NLRX1, SERFIB, CDKS,
PPAPDC2, ADARBI, TMEMS55B, SETDS8, CLDNI15, PRR3, ALYREF, ANO09, TXNDCS5,
TMEMS9, CRYLI, PPAP2A, FNDC9, P4HTM, STRBP, BLK, TNFRSF13B, VWABA, MTIX,
PRR3, PRR3, PRR3, PHOSPHO02, PFKM, SEC61A2, ZNF324, MTAS, ZNF700, ERCCG6L,
ZNF718, ERCC2, COR01A, CD24, STK35, VNN2, SLA2, FAM159A, CDKS5, AGL, PKIG,
HEG!, TNFAIPI, KAT2A, ZKSCAN4, HHLAS, IF27L1, IFI27L1, LIMEI, 1L18R1, EBH,
UBESD, UBAPILL, ZNF287, ZNF708, IP013, N6AMT2, FASLG, LY9, ZNF428, CREB3L4,
LXN, EOMES, ZNF138, ARHGAP35, PECR, CNTROB, SEMA4B, MTMR1, FAM111B,
SIAH2, COPG2, ABHDI14A, TXLNG, SMYD2, LRRC61, PHTF1, SRF, ST6GALNACS,
PDCD2L, RAB33A, FGFBP2, ATP1 1B, SDHAF3, AUMP. FEZ1, CENPQ, ZNF66, RCANS3,

110




WO 2017/147196 PCT/US2017/018963

NELL2, AKAP 1, DERL3, DERL3, PEX5 BTLA, LIMAL, usp30o, CD244, WDSUBI1,
MAGEH1 , CERK, P2RX5, FAHD2B, BRMS 1L, KIAA0226L, TMPRSS3, ZNF33B, COQY7,
ZNF398, FAM2 16A, DENNDG6B, LTBP4, ZNRD 1, ZNRD 1, ZNRD1, ZNRD1, ZNRD 1,
ZNKDI, LYSMDI, NUDT8, EHMT2, RRAS2, E2F1, VAV2, MMACHC, NCALD, CFAP36,
ATGIO, GFI1, ZNF507, ZNF444, TCTNI, RPL39L, NEIL2, PPOX, HGH1, B4GALT4,
E2F7, FAM98B, NCAPH, CCDC64, PI4K2B, ARHGAP 19-SLIT1 , PIK3R1 , ZBTB 14,
PARP3, ZBTB2, BCLOL, DPH1, APOBEC3H, ABLTMI, CCNB1, TROAP, CLPTMIL,

RADS5 1B, PRKAR1 B, GSTM4, BAD, SLC39A14, MNDI, ATP8SA 1, ALDOC, MMD, PDK1,
IMMP2L, CCDC152, FUCA1, POC1A, HiSTiHIC, KIF18A, RANBP6, BDH1 , RI>S26,
APBBI, HPDL, FKTN, ACOI, NUDT2, CCDC141, BICDI}, KLHL22, MTFR2, RAD 17,
PLEKHG1, MSI2, FAM53C, SIT1, IGSF8, CPOX, LTA, LTA, LTA, SERGEF, CENPP,
HIPIR, TNRC6C, MAPK3, MCM8, SPDLI, LRRCCI, PRMT9, MRM1, KIFCIl, CHCFID6,
KCNK5, RIC3, FAM20B, MBIP, EHMT2, NBEAL2, TPD52, TADAZA, RNF8, CDT1,
HDHD3, RASSF7, ALOX5AP, ACAD 11, CHAF1A, CD7, CLSTN1, GTSEl, SLC2A1,
WRN, WEE1, ATXN7L2, CRACR2A, CCHCR1, TMUB1, BACH2, AGAP2, CEP128,
TSEN2, PXN, TRIP13, GAMT, CCDC77, GGH, XYLT2, SLC43Al1, PGAP2, CHDS3,
SPATA20, KIF15, KIF15, MYBL2, ATG2B, ATP2B4, GOLPH3L, MMAB, TMEM154,
SCO, HINT2, FADSI1, FAMI 73A, TNIP3, E2F8, PEMT, PRIM2, CDCA3, ASB2, ASB2,
DUS2, APITD1, TGFBR3, CCDC34, KIAAl 524, MED30, ANKRD39, CCNB2, CDC7,
CDCA2, PBK, PLCG1, NT5DC2, MBNL3, DNA2, GINS3, PTTG1, AGK, SAALI,
HDGFRP3, SLC4A7, SHCBP1, NFS1, ITGB3BP, NLRPI, CCDC14, TBCD, OIP5, LANCL2,
HMGXB3, EML3, ALKBH2, ANKRD33B, MKNK2, DLGAP5, CENPK, GPX7, TM7SF3,
SUV39H1, CSPPl, TRPTI, KIF2 1B, ADCY3, PCEDIB, CARDI |, LRP8, TESPAI, CLFI,
HJURP, SARS2, PIP4K2B, PIP4K2B, BCL11B, HADH, ANKRD32, PAQR4, BUB 1,
BCSIL, PRKCQ, POLE2, POMGNT 1, SHMT1, NTAN1 ,NTAN1 , TRAF4, SGOL2, FOXM1 ,
PRC1, NUF2, STMN1, TMEM218, TMEM26 1, ANKRD54, MYL6B, MIPEP, SLC25A4,
DDIAS, BINI, CENPO, ITPRS3, PDE4D, CMSS, CD70, FAH, SKA3, KIFCl, FLYWCH?2,

KIF3B, DEPDC 1B, MTHFD1L, BOLA3, PSMC3IP, GRAP2, TMEM14A, MPHOSPH9,

H2AFX, SLCO4A1, ASNSD1, VPS13A, AURKB, LAG3, NPM3, JMJD4, M:Y019, GSIM!,
MANEA, POLR3H, CD3G, SYNE1, CEP152, QDPR, KLF12, ORC1, RSADI, SLC9B2,
NEDD9, SLC35B4, CDK2, GLMN, CKAPZL, PLK4, POLQ, CASCS5, TFB2M, CCDCS51,
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RAD 51C, ANKRD36, DSCC1, MRS2, USP48, ASXLI, GITi, PELO, OCIAD2, RA154L,
FIGNLI, CISDI, SLC16Al1, SLC16A1, LRMP, MYO019, BAG2, XCL1, SUN1, CKAPZ,
ZMYNDI 1, POLR2I, GMNN, TBC1D10C, DSN1, HDDC2, LANCLI, UBASH3A,
SLAMF6, RECQL4, TMC8, TRUB2, SACS, KLRGI, NLE1, ZDHHC13, SPTBNI, CENPH,
CDKN3, ABHD5, BCAS4, TTK, SMARCADI, PRPSAP1, CLEC17A, ELP6, CCNF,
HELLS, PAFAH1B3, INPP4B, SH2D2A, 1FT57, NCAPG2, CD99, CD99, ICOS, THEMIS,
THEMIS, DEF6, KRI1, UCK2, KIF20B, LCLAT1, SPAG5, CHAF1B, EXOI, SLC5A3,
REX02, SEL1L3, CDC6, BLM, ESC02, NDFIP2, RFC3, CHEK1, TSEN54, EML2, CCNEZ2,
IL12RB2, ETSI, CENPM, SCAPER, NIPSNAPI, CD22, KLRKI, HNIL, LRWDI, RITAI,
GOLGAS8A, NFATC2, CRYZ, DHCR7, RUSC1, PASK, MYCBP, CDS, DGKA,
RNASEH2A, ATP2A3, SKAP1, XCL2, EIF4EBP1, “AP70, RAD51, TRATI, CDC20,
CD320, KNTC1, FASN, LEOI!, SNRNP25 MELK, KIF23, TMEM97, GZMA, CD247,
JAKMIPI, GZMM, ICAM3, LRBA, VRK1, WARS2, INTSI, LMAN1, CHTF18, KIF21A,
RHOH, TCFI9, COQ4, ATADS5, MAD2L1, ASNS, POLRIE, PARP2, RCCl, ITPR1,
ANKRD36C, PRRC2B, DGCR14, NDCI!, ORMDL3, SLC25A38, PGM1, CD3E, TOX,
PKMYT1, TFDP1, MTFP1l, IFNG, BUB IB, WDR54, TTI2, RFC4, SLC7A5, ACTN1,
UBEZT, SEMATA, ENO2, RPS6KB2, ATP6VOE2, UBE2C, CD6, VCAM1, FTSJ1, CCDC86,
BCAT1, SLC29A1, DHFR, CENPU, THOCS3, POLA1, I1P0O4, ACAP1l, MCM10, SRM,
GINS2, RGS16, PPAT, LMNB2, OXCTIl, PHGDH, NPRL2, TPGS2, CDCA7L, DTYMK,
WDHD1, SLC27A2, PRDX2, SLC38A5 TACC3, NCAPG, BIRC5 PYCRI, ADDS3,
SLCOA3RL NDC80, DHRS3, CDC45, BANK1, ULKS3, SCCPDH, TNFRSF18, CST7,
SLC7A1, P2RYS8, P2RYS8, PDLIM1, PPP1R16B, HMGCR, RUVBL1, GEMIN4, TPX2,
TCF19, SH2D1A, BARD1, CENPF, CTPSl, ITK, WDR34, HOPX, MAP4K1, ZBTB32,
BCL1 1A, ATAD2, ADH5, GNG2, CCNA2, PRKACB, DHCR24, SLC35B2, NCAPDS3,
FCRLA, EMB, CDCA7, ALDH18A1l, MSH2, UNG, RACGAP1l, CD3D, SYNE2, GPR171,
ACOT7, PTPN7, AKRIBI, RRM2, CD8B, CD79B, CDCA4, PSD4, NUP2i{, KIF22,
ASF1B, VVDR6, CXCR3, ST6GAL1, DTL, CDCA5, TKI, ZWINT, CAD, FCRL3, PSATI,
NUSAPL, ESYT1, UFIRFl, TIGIT, CDK1, DDIT4, ADGRG5, PAX5, LAT, TMEM106C,
1L.2RB, PTPRCAP, FEN1l, MCM4, POLD2, CD19, PRFl, GZMH, ITM2A, CYFIP2,
AMICAI, CD2, MKI67, LBH, CXCR5, CD79A, CD8A, ANXA6, MCM2, MCM6, SHMT2,
LCK, TYMS, TOP2A, MCM3, NKG7, M3HAAI, IL2RA, MCM7, ZBED2, GZM:B.

112




WO 2017/147196 PCT/US2017/018963

{00245] Table 20

JMJID4, MYO019, GSTM1, MANEA, POLR3H, CD3G, SYNE1, CEP152, QDPR, KLF12,
ORC1, RSAD1, SLC9B2, NEDD9, SLC35B4, CDK2, GLMN, CKAPZL, PLK4, POLQ,
CASC5, TFB2M, CCDCb1, RAD51C, ANKRD36, DSCCI, MRS2, USP48, ASXL1, GIT1,
PELO, OCIAD2, RAD54L, FIGNL1, CISDI, SLC16A1, SLC16Al, LRMP, MY019, BAG2,
XCLI, SUM, CKAP2, ZMYND11i, POLR2L GMNN, TBC1D10C, DSN1, HDDC2,
LANCLI, UBASH3A, SLAMF6, RECQL4, TMC8, TRUB2, SACS, KLRG1, NLEHI,
ZDHHC13, SPTBNI, CENPH, CDKN3, ABHD5, BCAS4, TTK, SMARCAD1, PRPSAP],
CLEC17A, ELP6, CCNF, HELLS, PAFAH1B3, INPP4B, SH2D2A, IFT57, NCAPG2, CD99,
CD99, ICOS, THEMIS, THEMIS, DEF6, KRII, UCK2, KIF20B, LCLAT1, SPAGS,
CHAFI1B, EXOI, SLC5A3, REX02, SEL1L3, CDC6, BLM, ESC02, S1PR1, NDFIP2, RFC3,
CHEK1, TSEN54, EML2, CCNE2, IL12RB2, ETS1, CENPM, SCAPER, NIPSNAP1, CD22,
KLRKI, HNIL, LRWDI, RITAl, GOLGAS8A, NFATC2, CRYZ, DHCR7, RUSCI, PASK,
MYCBP, CDS, DGKA, RNASEH2A, ATP2A3, SKAPI, XCL2, EIF4EBP1, ZAP70, RADS],
TRAT1, CDC20, CD320, KNTC1, FASN, LEOI, SNRNP25, MELK, KIF23, TMEM97,
GZMA, CD247, JAKMIPI, GZMM, NCAPD2, ICAM3, LRBA, VRK1, WARS2, INTS1,
LMANI, CHTF18, KIF21A, RHOH, TCF19, COQ4, ATADS5, MAD2L1, ASNS, POLRIE,
PARP2, RCCI, ITPRI, ANKRD36C, PRRC2B, DGCR14, NDCI, ORMDL3, SLC25A38,
PGM1, CD3E, 10X, PKMYT1, TFDP1, MTFP1, IFNG, BUBIB, WDR54, TT112, RFCA4,
SLC7A5, ACTN1, UBE2T, SEMATYA, ENO02, RPS6KB2, ATP6VOE2, UBE2C, CD6,
VCAM1, FTSJ1, CCDC86, BCAT1, SLC29A1, DHFR, CENPU, THOC3, POLA1, [P0O4,
ACAPi, MCM10, SRM, GINS2, RGS16, PPAT, LMNB2, OXCT1l, PHGDH, NPRL2,
TPGS2, CDCA7L, DTYMK, WDHD1, SLC27A2, PRDX2, SLC38A5, TACC3, NCAPG,
BIRCS5, PYCR1, ADD3, SLC9A3R1, NDC80, DHRS3, CDC45, BANK1, ULK3, SCCPDH,
TNFRSF18, CST7, SLC7Al, P2RYS8, P2RY8, PDL!MI, PPP1R16B, HMGCR, RUVBLI,
GEMIN4, TPX2, TCF19, SH2D1A, BARDI, CENPF, CTPS1, ITK, WDR34, HOPX,
MAP4K1, ZBTB32, BCLI IA, ATAD2, ADHS5, GNG2, CCNA2, PRKACB, DHCR24,
SLC35B2, NCAPD3, FCRLA, EMB, CDCA7, ALDH18A1, MSH2, UNG, RACGAP],
CD3D, SYNE2, GPR171, ACOT7, PTPN7, AKRIBI, RRM2, CD8B, CD79B, CDCAA4,
PSD4, NUP210, KIF22, ASFIB, WDR6, CXCRS, ST6GAL1, DTL, CDCAS, TK1, ZWINT,
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CAD, FCRL3, PSATI, NUSAF, ESYT1, UHRF, TIGIT, CDK1, DDIT4, ADGRG5, PAXS5,
LAT, TMEM106C, IL2RB, PTPRCAP, FEN1, MCM4, POLD2, CD19, PRKi, GZMH,
ITM2A, CYFIP2, AMICAI, CD2, MKI67, LBH, CXCR5, CD79A, CD8A, ANXA6, MCM2,
MCM6, SHMT2, LCK, TYMS, TOP2A, MCM3, NKG7, MHAAL, IL2RA, MCM7, ZBEDZ2,
GZMB.

Preferably IMJD4, MY019, GSTM1, MANEA, POLR3H, CD3G, SYNE1, CEP152, QDPR,
KLF12, ORC1, RSAD1, SLC9B2, NEDD9, SLC35B4, CDK2, GLMN, CKAP2ZL, PLK4,
POLQ, CASC5, TFB2M, CCDC51, RADS1C, ANKRD36, DSCC1, MRS2, USP48, ASXL]1,
GITl, PELO, OCIAD2, RAD54L, FIGNLI, CISDI, SLC16A1, SL.(1 6A1, LRMP, MYO019,
BAG2, XCLI, SUNI, CKAP2, ZMYND11, POLR2lI, GMNN, TBC1DIOC, DSN1 HDDC?2,
LANCLI, UBASH3A, SLAMF6, RECQL4, TMC8, TRUB2, SACS, KLRG1, NLEI,
ZDHHC13, SPTBN1, CENPH, CDKN3, ABHD5, BCAH, TTK, SMARCADI, PRPSAP],
{TECc 17\, ELP6, CCNF, HELLS, PAFAH1B3, INPP4B, SH2D2A, IFT57, NCAPG2, CD99,
CD99, ICOS, THEMIS, THEMIS, DEF6, KRI1, UCK2, KIF20B, LCLAT1, SPAGS,
CHAF1B, EXOI, SLC5A3, REX02, SEL1L3, CDC6, BLM, ESC02, NDFIP2, RFC3,
CHEK1, TSEN54, EML2, CCNE2, ILI2ZRB2, ETS1, CENPM, SCAPER, NIPSNAP1, CD22,
KLRKI, HNIL, LRWDI, RITAI, GOLGA8A, NFATC2, CRYZ, »rICR7, RUSCI, PASK,
MYCBP, CDS, DGKA, RNASEH2A, ATP2A3, SKAP1, XCL2, EIFAEBP 1, ZAP70, RADS5],
TRAT1, CDC20, CD320, KNTC1, FASN, LEOI, SNRNP25, MELK, KIF23, TMEM97,
GZMA, CD247, JAKMIP1, GZMM, ICAM3, LRBA, VRK1, WARS2, INTS, LMANI],
CHTF18, KIF21A, RHOH, TCF19, COQ4, ATAD5, MAD2L1, ASNS, POLRIE, PARPZ,
RCC1, ITPRI, ANKRD36C, PRRC2B, DGCR14, NDC1, ORMDL3, SLC25A38, PGM1,
CD3E, TOX, PKMYTI, TFDPL MTFP, IFNG, BUBIB, WDR54, TTI2, RFC4, SLC7A5,
ACTNI, UBE2T, SEMATA, EN02, RPS6KB2, ATP6VOE2, UBE2C, CD6, VCAM1, FTSI1,
CCDC86, BCAT1, SLC29A1, DHFR, CENPU, THOC3, POLA1, P04, ACAPI, MCMI10,
SRM, GINS2, RGS16, PPAT, LMNB2, OXCTIl, PHGDH, NPRL2, TPGS2, CDCATL,
DTYMK, WDHD1, SLC27A2, PRDX2, SLC38A5, TACC3, NCAPG, BIRC5, PYCRLI,
ADD3, SLC9A3R1, NDC80, DHRS3, CDC45, BANK I, ULK3, SCCPDH, TNFRSF18,
CST7, SLC7A1, P2RYS8, P2RY8, PDLIM1, PPP1R16B, HMGCR, RUVBL1, GEMIN4,
TPX2, TCF19, SH2D1A, BARD1, CENPF, CTPS1, ITK, WDR34, HOPX, MAPA4K1,
ZBTB32, BCL11A, ATAD2, ADH5, GNG2, CCNA2, PRKACB, DHCR24, SLC35B2,
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NCAPD3, F(CRLA, EMB, CDCA7, ALDH18A1, MSH2Z. UNG, RACGAPL, CD3D, SYNEZ2,
GPR171, ACOT7, PTPN7, AKRIBI, RRM2, CD8B, CD79B, CDCA4, PSD4, NUP210,
K1F22, ASF1B, WBR6, CXCR3, ST6GAL1, DTL, CDCA5, TK1, ZWINT, CAD, FCRLS,
PSAT1, NUIV\P, ESYT1, UHRF, TIGIT, CDK1, DDIT4, ADGRG5, PAX5, LAT,
TMEM106C, IL2RB, PTPRCAP, FEN1, MCM4, POLD2, CD19, PRF1, GZMH, ITM2A,
CYFIP2, AMICAL, CD2, MKI67, LBH, CXCR5, CD79A, CDSA, ANXAG6, MCM2, MCM6,
SHMT2, LCK:, TY%IS, TOP2A, MCM3, NKG7, MHAA1, IL2RA, MCM7, ZBED2, GZMB.

[00246] Table 19 and 20 in an embodiment provides a signature of dendritic cells (e.g. cDC),
and represents downregulated genes in particular DC subpopuiations, termed VEX-B, preferably
associated with or derived from elite controller phenotype, preferably associated with HIV
infection. Preferably downregulation isevaluated compared to VEX-A cdlls

[00247] Table21

TTN, PCDHO, PRH2, FRMD6, NAPILZ, GABARAPL2, WNTI0B, UNCSD, EIF2B2,
NMES6, XKRS, PLVAP, ACADS, TIAM1, TRMT61A, STXBP6, MYO6, KCTD9, LHFPL3,
METTL7B, FABP2, MGAT4C, ZSWIM2, CAMK2D, CC2D1A, ATOHS, LPHN3, GIAL,
COL25A1, CPA4, FAMS3H, VASH2, CAB39L, 8TK33, DOPEY2, $100Z, PIGB, CCDC110,
HECTD1, PIM1, TLE3, SPSB1, AKAP12, SLC38A7, EIF1AX, SLC15A4, DNAJC11, AACS,
GATA3, SETDB2, RTTN, NANOS], WDR24, TNFRSF11B, DLGS, CD160, CELSRI,

ASGRP1, ESRRG, CDHY, TGFBR3, JAKMIPI, ST20, GLYRI, ST20-MTHFS, MTHFS,
APBB1IP, FAM198B, SSPN, PPARGCIB, CDKLS, DOK1, POLR2C, MEF2C, TMEM]155,
SLCO1B1, NOL4, SLCO6A1, SIGLECI, PTPRG, LYPD6, ZNF507, UCKLI, ANGPTLI,
RAB2B, IER3, CCBL2, BINI, KCNMB4, USP2, RBM39, SLAIN2, DCDC5, DCDCI,
C9orfs8, TMPRSS11A, TSC22D3, MFAPS, MUC16, SOWAHD, AKRIBI0, LMOD2,
SPDYES, LETMD1, PPPIR35, SLC4A4, BDH1, PRRI4L, MARS, CYBB, SDHC, EFCABS,
INOBOE, ZFY, NEKO, CHM, GABPB1, CPEB4, CSFIR, C9orf131, ZNF619, SH3RFI,
AP1M1, TEX28, LPL, ARL6, PRG2, PTPN11, AAMP, SLC35E1, SLC43A3, FCRLS, LDHD,
PRKAA2, NOC2L, PSG3, PSGI, ATGSB, TUBB4B, CHL1, KCNKS, SPATA7, ACVRIC,
AEN, TPS3BP1, TNIP3, ZNF786, CCDC 141, NHSL2, MAPRE3, GLS, RFWD2, CBFA2TS3,
GPR85, N4BP3, GLIS3, SPHK2, C60rfi30, XPC, SEMA4D, MATK, NCRI, NIPAL4,
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MYOZ2.

[00248] Table 21 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from high neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-high neutralizers.
[00249] Table 22

CD160, TTN, SIGLECI, TGFBR3, ZFY, BINI, IER3, FCRL5, MFAP5, GATA3, MATK,
RASGRPI, PIM1, PCDH9, MYO06, AACS, JAKMIPL, BDH1, PPP1R35, KCTD9, AEN,
NIPAL4, NCR1, CCDCi41, CPA4, C9orf68, TUBB4B, ZNF507, POLR2C, SLC15A4,
TP53BP1, GABPB1, CPEB4, NAP1L2, RBM39, N4BP3, TLE3, HECTDI, STXBP6, DLGS5,
TSC22D3, STK33, WNTI10B, SLC35E1, NANOS1, FRMD6, CAMK2D, GLS, KCNKS5,
CCDC110, PRH2, RAB2B, TEX28, LHFPL3, TNFRSF11B, MGATA4C, SLC4A4, LYPDG6,
GPRS5, PTPN11, GJAl, DCDC5, DCDC1, SEMA4D, SSPN, KCNMB4, TMPRSSi!\.
UNC5D, FABPZ2, CDHo, EIF1IAX, SLCO6A1, CELSR1, LPHN3, NOL4, SLCOIBI,
MYOZz2, C9orfl31, PTPRG, TNIP3, VASH2, PRKAA2, ATOHS8, USP2, ATG9B,
TMEM155, LMOD2, ZSWIM2, SPSB1, COL25A1, CHLI, PSG3, PSG1, XKR5, ACVRIC,
FAM83H, AKR1B10 ESRRG, ANGPTL1, MLJC16, AKAP12, EFCABS.

Preferably CD 160, TTN, SIGLECI, TGFBR3, ZFY, BINI, IER3, FCRL5, MFAP5, GATAS,
MATK.

[00250] Table 22 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopuiations, preferably associated with or
derived from high neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevauated compared to cells from non-high neutraizers

[00251] Table 23

NOC2L, LETMD1, SLAIN2, MARS, GLIS3, GLYRI, APIML XPC, UCKL1, SDHC,
APBB1IP, PRR14L, CC2D1A, DOPEY2, NEK9, SETDB2, GABARAPL2, CBFA2T3,
CDKL5, AAMP, PRG2, SLC43A3, EIF2B2, PIGB, DNAJCI |, MEF2C, DOK1, CCBLZ2,
RFWD2, WDR24, ZNF619, C6orfl30, TRMT61A, TIAM1, METTL7B, PLVAP, SPDYES,
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CHM, ARL6, PPARGCIB, MAPRE3, CYBB, CAB39L, NME6, ACADS, rNOS8OE, RTTN,
ZNF786, ST20, ST20-MTHFS, MTHFS, SH3RF1, SPATA7, SOWAHD, S100Z, SPHK2,
NHSL2, CSFIR, SLC38A7, LPL, FAMI98B, LDHD.

Preferably SPATA7, SOWAHD, S100Z, SPHK2, NHSL2, CSF1R, SLC38A7, LPL,
FAM198B, LDHD.

[00252] Table 23 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents downreguiated genes in particular DC subpopulations, preferably associated with or
derived from high neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevauated compared to cells from non-high neutralizes.

[00253] Table 24

TMEMI99, INOSOE, SLC45A1, C2lorf2, TRIM26, DOPEY2, PGQLC2, IER3, Cliorfl,
SIGLECI, ATP10A, SELRC1, STK33, {1 orfi59, C220rf40, LPAR5, SEC22A, UBXNS,
RAB3C, RABGAP1, CNTROB, SERPFNB6, SNX14, ARSB, TNFAIP8L1, FAM20A, HATI,

ZC3H6, CHMP7, KIAA0913, MOXD1, ZMAT2, STEAP4, RFESD, PSG3, PSG1, CDANI,

KDM5C, NOC2L, SYCP2, CAS, ZXDB, LDOCIL, TNRC6C, MFSDIO, ASPH, GEMING,
TMEM44, KCNRG, WARS2, HDACIO, LRRC45, LRRNI, CD7, NEK11, TAF9B, IRGM,
C190rf40, LOC100130451, PHF16, RNF126, PPP1R16B, BPI, Cl2orf65, MYH9, GLUD2,
Cl10orfi26, NME6, PNISR, ANKRD5, GDPD3, MIB2, CDC42BPB, THOC5, ORMDLZ2,

IMP4, FNDC9, RCAN3, LYSMD2, BARD1, REPS2, CAST, GATAD2A, ANGPTL1, LRP12,
HK2, CCDC126, DDX56, LINGO03, TBCCD1, WDR45, N4BP2, PRAF2, SLC19A3,
FAM134A, RALGAPA1l, ASFiIB, GBP4, TCERG1, GNRHI, PHKAl, GADDA45B,

HSD17B10, BrNi, CHP2, RASL11A, ASXL1, MAFK, GLT1D1, TREX2, UNCSHD,

C150rB4, GALR2, ANKAR, ACAT2, AACS.

[00254] Table 24 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from low neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression is evaluated compared to cells from non-low neutralizers.
[00255] Table 25
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C220rf40, LPAR5, INO8OE, GEMING6, C190rf40, RASL1 1A, PQLC2, SELRC1, ASFIB,
CDANI, WARS2, Clorfl59, GBP4, FAM20A, CHMP7, TMEM199, SEC22A, NMES6,
DOPEY2, Cl2orf65, KCNRG, TNFAIP8LI, CCDC126, SLC45A1, C10orf26, LRP12,
STEAP4, ORMDL2, CNTROB, KIAA0913, ATP10A, THOC5, TBCCD1, RABGAP1,
LYSMD2, ZMAT2, BARDI, NEK11, BPlI, HATL REPS2, SNXI4, rMP4, DDX56, TREX2,
GLT1D1, ANKRD5, FNDC9, FAM134A, RAB3C, PHF16, ZC3FI6, WDR45, PRAF2,
PHKA1, GLUD2, SLC19A3, LINGO03, NOC2L, LRRN1.

Preferably C220rf40, LPARS, TNO80OE, GEMING, C190rf40, RASL1 1A.

Or preferably INOSOE, TMEM199, SLC45A1.

More preferably INOSOE.

[00256] Table 25 in an enibodinieiit provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from low neutral izer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non-low neutralizes.

[00257] Table 26

PSG3, PSG1, UNC5D, CAST, ANGPTL1, HSD17B10, GALR2, CHP2, MYH9, MFSDIO,
RALGAPAI, Cl150rf54, ACAT2, PNISR, IRGM, TCERGI, MOXDI, RFESD, SERPINBSG,
N4BP2, GATADZ2A, STK33, CAS, TNRC6C, TMEM44, LDOCIL, KDM5C, TAF9B, HK2,
LOCIOOQI 30451, RNF126, ASXL1, MAFK, SYCP2, ZXDB, C2lorf2, CDC42BPB, ARSB,
ASPH, LRRC45, AACS, GDPD3, HDAC10, TRTM26, ANKAR, GNRH1l, RCANS3,
GADD45B, BIN1, Cllorfl, UBXNS8, CD7, PPP1R16B, MIB2, SIGLECI, IER3.

Preferably RCAN3, GADDA45B, BINI, Cllorfl, UBXNS8, CD7, PPP1R16B, M B2, SIGLECI,
IERS.

Or preferably C2lorf2, TRIM26.

Table 26 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and represents
downregulated genes in particular DC subpopulations, preferably associated with or derived
from low neutraiizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non-low neutralizers.

[00258] Table 27
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TUBE 1, MOG, QPCTL, C20orfl52, ZDHHC15, ALDH6A1, KLHL28, ZNF805, ABCAY,
SOWAHD, PRSS3, FGF5, DIS3, NOG, PIF1, ENAH, SPG21, OSGEP, ADCY7, MANEAL,
ADIPQQ, CCBE1, LEN28A, CNNM3, TMEM14C, HCFC1R1l, GPR180, PAEP, LRRN4CL,
ABL1IM1, TMEMA41B, Clorfl23, PLEKHH3, DACT3, MFSD1, AKAP5, TMEMA44,
MTMR1 1, VCL, SPENT1, MYO06, IGBPl, AGXT2L2, DPH1, IRF1, ZNF490, ASCC2,
RSPH3, TMEM130, POLQ, FAM 18A, ABCB9, SYNJ2, NXN, WDR3 1, ATG4D, TRAF3,
TRLM26, CBFA2T2, PIWIL2, SLC27A3, MFSD10, RUNDC1, ABCAl, HEXLM2,
ADAMTS, TMEM2, SAR1B, CRTAM, ACP5, ZNF432, CPEB4, NDFEP1, CO9orf47,
TMEM213, TRIP |, RNF41, KANSL2, MCF2L2, GALNTLI, IGSF6, FBLIM1, DENND1C,
PARP3, NRD1, HOXA7, PARD6G, ITFG3, POGZ, MRPL11, ZNF543, ZC3H6, ZDBF2,
GPNMB, STAC2, METTL7B, LOC100506688, Cd4ori27, PBX4, PLVAP, TMEMB8A, G6PC3,
C3orf37, FAM40B, C2lorf62, TMEM 170A, GANG, TMEMS87A, TTYH1, OTUDT7B,
HEBADH, CPNE1, SPHK2, DECR1, SCFD2, NAGPA, MXRA7, AP2B1, ASTE1l, RAFIL,
MFSD7, CDK8, SPAG17, PCDHI iX, TBCCD1l, MDM2, FRG1, RRN3, FLU, DZANKI,
NIP7, Cl6orf62, NNT, TRAF3IP1, CNTN4, SSTR2, PLEKHG4B, CPT1C, NHSL2, BDH1,
F1G4, FAMI 75A, KIAA0226, ATP13A3, CLSPN, 1GFl1l, CACNGS8, C190rf33, CAPNS3,
RAD51B, COBLLI, PROMZ, CWC25, DPM1, MRPS25 MOCOS, TAF8, NMNATI,
BRAT1, VP35, SDHC, MYH7B, PRELP, FANCD2, CBFB, PLOD3, CCNK, A1FM3,
LZTR1, HGSNAT, PRR19, EXPHS5, MAGEBIO, SPATA7, THUMPD 1, ORC6, OTUDS,
FBX06, ULA-B, SRPK3, SLCI19A3, LHX4, RI>S6KL1, SCN11A, SLC38A10, SYTLI,
SF3B4, Cl2orf65, PTPDC1, PDEA4C, ZNF549, GAS6, Cllorfl, LETMD1, DBF4, ECI2,
LRP, LDLRAPI, CDYL, TMEM 173, RBBP5, NCSTN, TAF7, KLB, FUT9, PREX2, DSG3,
RNF144A, FBXO10, ZBTB7B, ACN9, YWHAG, PYCR2, MAGTI, CD33, PLEKHJ1,
HDLBP, PRAM1, NMRALI, AHNAK2, DCDC5, DCDC1l, TMTC2, PCYT1B, CD24,
RNF126, VPS52, DOCK2, DGKZ, SIX4, UBA1l, SLC28A2, STAC3, DUXA, WDRT7S,
GPR161, DNAJC22, F2R, TMEM144, EPB41L4A, PPP2R5C, ZBTB6, NUDT5, Cl7orf75,
LPXN, SMCA4.

[00259] Table 27 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular E)C subpopulations, preferably associated
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with or derived from non-neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from not non-neutralizers.
[00260] Table 28

C190rf33, HEXIM2, SOWAHD, PRSS3, NHSL2, IGSF6, GAS6, CAPN3, ALDH6AL,
SPINTI, HCFCIRI, PARP3, STAC3, TMEM44, SPHK2, RAD51B, RSPH3, SCFD2,
TMTC2, ACN9, Cl6orf62, LPXN, SLC27A3, VCL, HIBEADH, LDLRAPL, Cllorfl, VP45,
PLVAP, SPATA7, CD33, NMRAL1, ADCY7, SLC38A10, MFSD1, AGXT2L2, TRTM26,
ZBTB7B, MFSD7, TMEM144, Clorfl23, MRPL11, SPG21, CDK8, FLU, G6PC3, ABCA?7,
HGSNAT, PRAM 1, GANG, TMEM173, AIFM3, LZTRI, VPS52, Cdorf27, OSGEP, C3orf37,
AHNAK?2, PYCR2, DECR1, CDYL, CPNEI, MTMR11,DGKZ, RNF126, TMEM14C, LRP1,
TMEMB8A, ECI2, FAM175A, YWHAG, SYTLI, FIG4, PLEKHJ1, AP2B1, NUDT5, NRD1,
ITFG3, NAGPA, HDLBP, SDHC, \"I[RPS25, BRAT1, NOG, NCSTN, CCNK, NDFIP1, NNT,
MOCOS, UBA1, ASCC2, IGBPl, DENNDI1C, SPAG1l7, PLOD3, METTL7B, DOCKZ2,
MFSD10, HOXA7, SF3B4, LHX4, PTPDCI, LETMD1, C9orf47.

Preferably C190rf33, HEXIM2, SOWAHD, PRSS3, NHSL2, IGSF6, GAS6, CAPNS3,
ALDH6A1, SPINTI, HCFCIRI, PARP3, STAC3, TMEM44, SPHK2, RAD51B, RSPH3,
SCFD2, TMTC2, ACN9, C160rf62.

Or preferably SOWAHD, PRSS3, ALDH6A1, SPINTI, HCFCIRI, TMEM44, RSPH3, VCL,
ADCY7, MFSD1, AGXT2L2, Clorfl23, SPG21, ABCA7, OSGEP, MTMR 11, TMEM14C,
NOG, ASCC2, IGBP1.

More preferably SOWAHD, PRSS3, ALDH6A1, SPINTI, HCFCIRI, TMEM44, RSPH3.

[00261] Table 28 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from not non-neutralizers.

[00262] Table 29

SRPK3, MAGT1, FUTY9, CNTN4, PRELP, PLEKHG4B, RAFI, POGZ, POLQ, SLC19A3,
CACNGS, FRG1, IGFi, DPMI, LIN28A, TAF7, ZDBF2, THUMPD1, MCF2L2, PARDGG,
TMEMS87A, PCYTIB, DCDC5, DCDC1, WDR78, KIAA0226, CBFB, ZC3H6, PPP2R5C,
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GALNTLI, GPR161, DIS3, RRN3, STAC2, ADIPOQ, RBBP5, SAR1B, SMC4, PREX2,
FBX06, SCN1iA, ZNF549, NiP7, KLB, MDM2, EPB41L4A, ENAH, ATP13A3, SSTR2,
OTUD3, DUXA, RNF41, ORC6, CPEB4, CLSPN, ZBTB6, FBXOIO, TMEM170A, TRIP11,
ZDHHC15, PROM2, KANSL2, FANCD2, TTYH1, EXPH5, ASTEl, TRAF3IP1, TAFS,
IRFi, CWC25, MAGEB10, GPR180, OTUD7B, HLA-B, ZNF805, C120rf65, DSG3, FGF5,
PBX4, Cl7orf75, FAM40B, TMEM41B, TMEM130, CPT1C, BDH1, TMEM213, RNF144A,
DNAJC22, C2lorf62, PAEP, CCBEl, ATG4D, SLC28A2, DPHI, MYO06, TBCCDI,
DZANK1, TRAF3, LOC100506688, GPNMB, KLHL28, RUNDC1, CBFA2T2, ZNF432,
PCDHIIX, ADA\ITS4, FAMISA, PLEKHH3, NXN, PDE4C, CNNM3, LRRN4CL, PRRI19,
SYNJ2, AKAP5, RPS6KL1, ACP5, QPCTL, NMNAT1, ZNF490, CD24, TMEM2, SIX4,
MXRA7, COBLL1, ZNF543, ABCAl, DBF4, MOG, DACT3, ABCB9, MYH7B, FZ2R,
CRTAM, ABLIMI, PIWIL2, C200rfl52, TUBE 1, WDR3 1, MANEAL, FBLIM1, PiFl
Preferably TRAF3, LOC100506688, GPNMB, KL.HL28, RUNDC1, CBFA2T2, ZNF432,
PCDHI IX, ADAMTS4, FAMISA, PLEKHH3, NXN, PDE4C, CNNM3, LRRN4CL, PRR19,
SYNJ2, AKAP5, RPS6KL1, ACP5, QPCTL, NMNAT1, ZNF490, CD24, TMEM2, SIX4,
MXRA7, COBLLI, ZNF543, ABCAIl, DBF4, MOG, DACT3, ABCB9, MYH7B, FZ2R,
CRTAM, ABLIMI, PIWIL2, C20o0rfl52, TUBE 1, WDR3 1, MANEAL, FBLIM1, PIF1

Or preferably POLQ, LiN28A, DIS3, ADIPOQ, ENAH, ZDHHC15, IRFI, GPR180, ZNF805,
FGF5, TMEM41B, TMEM130, PAEP, CCBEl, DPH1, MYO06, KLHL28, FAMISA,
PLEKHH3, CNNM3, LRRN4CL, AKAP5, QPCTL, ZNF490, MOG, DACT3, ABCB9,
ABLIMI, C200rfl52, TUBE1l, MANEAL, PIF1.

More preferably KLHL28, FAMISA, PLEKHH3, CNNM3, LRRN4CL, AKAP5, QPCTL,
ZNF490, MOG, DACT3, ABCBY, ABLIMI, C20orfl52, TUBE1, MANEAL, PIF1.

Table 29 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and represents
downregulated genes in particular DC subpopulations, preferably associated with or derived
from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from not non-neutralizers.

[60263] Table 30

GAS2ZL1Y, GPR34, RADSO, ANKRD33B, DTX1, RALY, CHML, C7orf31, PCDH9, EIF4E3,
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C8orf80, MPP6, LAKMIPL, LAXI, POU2AF1, FAIM3, CD80, SLC04A1l, EGR3, ZBTB32,
CCL4, AMIGO2, LGALS3BP, FASTKDS3, ACYP2, SOX4, CCDC1 12, FBXW2, LONRF2,
ATAD3C, SOX5, KCTD18, CD320, F2R, SLC25A4, IL6, FCRL5, PDIKIL, HSDL2,
SLC18A1, CEP44, AC02, OTUB1, TMEM133, ZNF667, SLC6A20, WNT10B, SLC35GS5,
CSMD3, MRPL40, CBX5, RCAN2, SLC2A5, RPS6KL1, SCML4, IL28RA, KLRC 3, KLRC2,
CTSO, HADHA, N4BP3, NCR1, ANKRD39, KLRC4, UCN, ABAT, TNS3, TPM1,
ACAD 10, GIN1, QTRT1, PLK1S1, NUDCD3, SYTL5, C5orf25 TMX3, HHEX, ZFP57,
NDUFAF4, FAM117B, AGPS, GIT2, FSTL1, ZNF572, SMARCE1, CLEC18A, CLEC18C,
PUF60, PKD1L1, KIAA1210, GATS, NFIX, BAGALT3, ANKH, DCDC5, DCDC1, SLC1AS,
FBX040, Clorfl90, BNC2, GGA1, SYNGR3, MCF2L2, PDZK i, MED27, LRP2BP, PIDD,
NRCAM, TMEM120A, TUBB4A, SLC35E2, ULK3, UHRFIBPI, DOCKS, SLC35E2B,
FSD1, CAMK2D, B9D1, MYBL2, DOTIL, ZNF257, WHSC1, SOX13, NXN, NDRG4,
BMP8B, KL.K1, TBX21, GTF2IRD2B, MOG, OTUD7B, SLC14A2, TPX2, C2C)orf72, ASPH,
KIAA0101, TMEM181, MYO06, CERCAM, ENO02, KCNN4, RASGRP1, PLIN5, CD7,
PTPRCAP, ECU, ECHDC2, SH2D2A, GPRS56, FCRLA, PVRIG, BLK, KLRD1, M$4A1,
IGJ, CD160, KIR2DL4, KIR3DL2, KIR3DLL KIR2DS$4, XCL2, GZMB, CD79A, CCLA4L2.

[00264] Table 30 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from elite controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-elite controllers.
[00265] Table 31

GPR34, FASTKD3, UCN, ACYP2, SOX4, PDIKIL, ABAT, TNS3, CCDC112, TPMI,
ACAD10, GIN1, HSDL2, QTRT!, PLK1S1, CTSO, NUDCD3, SYTL5, C5orf25, TMX3,
HHEX, RADS0, ZFP57, SLC18A1, NDUFAF4, FAM117B, CEP44, AGPS, ACOZ, GITZ,
FSTL1, HADHA, OTUBI, TMEMI33, FBXW2, ZNF572, SMARCEI, CLECIRA,
CLEC18C, PUF60, PKDILI.

Preferably GPR34, FASTKD3, UCN.

[00266] Table 31 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopuiations, preferably associated with or
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derived from elite controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non elite controllers.

[00267] Table 32

KIAA1210, LONRF2, GATS, NFiX, B4GALT3, ANKH, DCDC5, DCDC1, SLCIA3,
ZNF667, SLC6A20, FBXO040, Clorfl90, BNC2, ANKRD33B, GGAIl, DTX1, RALY,
SYNGR3, MCF2L2, WNT10B, PDZK1, ATADS3C, SLC35G5, CSMD3, MRPL40, MEDZ27,
CBX5, RCAN2, N4BP3, CHML, LRP2BP, PIDD, NRCAM, TMEM120A, TUBB4A,
SLC2A5, SLC35E2, ULK3, UHRF1BP1, DOCK9, SLC35E2B, FSD1, CAMK2D, B9D1,
MYBL2, DOTI1L, ZNF257, WHSC1, SOX5, SOX13, NXN, NDRG4, BMP8B, KLK1,
TBX21, GTF2IRD2B, SLC25A4, MOG, OTUD7B, C7orf3l, KCTD18, SLCI4A2, TPX2,
C200rf72, ASPH, PCDH9, KIAA010l1, EIF4E3, RPS:Ki.i, TMEM181, NCRI, C8orf80,
MYO06, MPP6, CERCAM, AMIG02, ENO02, KCNN4, RASGRPI, PLIN5, CD7, PTPRCAP,
LGALS3BP, SCML4, GAS2L1, ECU, JAKMIPL1, ECHDC2, ANKRD39, IL28RA, LAXI,
SH2D2A, IL6, POU2AF1, KLRC4, FATM3, CD320, CD80, GPRS6, FCRLA, SLCO04A1,
F2R, PVRIG, BLK, FCRL5, KLRDI, EGR3, M$4A1, IGJ, CD160, ZBTB32, KIR2DLA4,
KIR3DL2, KIR3DL1, KIR2D4, XCL2, GZMB, CD79A, CCL4L2, KLRC3, KLRC2, CCLA4.

Preferably PUNS, CD7, PTPRCAP, LGALS3BP, SCML4, GAS2L1, ECU, JAKMIPL,
ECHDC2, ANKRD39, IL28RA, LAXI, SH2D2A, IL6, POU2AF1, KLRC4, FAIM3, CD320,
CD80, GPRS6, FCRLA, SLC04A1, F2R, PVRIG, BLK, FCRL5, KLRDI, EGR3, M$4A1,
IGJ, CD 160, ZBTB32, KIR2DL4, KIR3DL2, KIR3DL1, KIR2D$4, XCL2, GZMB, CD79A,
CCL4L2, KLRC3, KLRC2, CCLA4.

More preferably GAS2L1 .

[00268] Table 32 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from elite controller phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non elite controllers.

{00269] Table 33

IFI27, KIR2DS2, KIR2DS1, KIR2DS3, KIR3D SI, USP18, Cc1QB, C1QC, IHT2, AIM2,
BATF2, ZNF684, SERPING1, LGALS3BP, IIFIT3, R1v4, APOBEC3H, [FI6, SI00A3,
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TMODI, FKBP9, RDH5, PPILI, STBDI, MXI, CIGALTICI, LRIF, LYG6E, IL29, LAPS3,
C9orfl25, SLC31A2, EXOC3L1, OAS3, LPCATI, S100A5, PALLD, RFC5, GFRAL, LYG2,
ASIP, PLN, TRIM22, PFDN6, CABIN1, C4BPB, MRPSL 1, TUBB4A, TSNAXIHA,
LGALS9B, PARP9, ZNF782, CD5L, TXNDCY9, RPL26L1, CDC25C, NLRC5, C8orf80,
GPR89A, GPR89C, LRTMI, PSME2, CDH1 1, DPF3, C20rf28, TCL1B, MR}, COX7B,
SPATA9, NLRP7, OTUD7A, QRICH2, PSMEI, CASCl, ADAR, RFK, MFSD2B, BECNI,
SLC2A10, GLDC, TNR, C150rf53, SPSB1, NLGNI, ERN2, EPAS, RHOT2, SUPT6H,
BEND3, ATFl1, ELF2, MMAB, GABPA, TEX9, ZNF318, VPS53, TTBK2, ZNF443,
ZNEF703, FER, LARPI1B, ADAMI 9, NOM02, CADM1, ARHGAP24, RAB3A, KIFC2,
S100A13.

[00270] Table 33 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from previous controller pheiiotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-previous controllers.

[00271] Table 34

IFI27, KIR2DS2, KIR2DS1, KIR2DS3, KIR3DS1, USP18, CIQB, CIQC, IFIT2, AIM2,
BATF2, ZNF684, SERPINGI, LGALS3BP, IFIT3, RTP4, APOBEC3H, IFI6, S100A3,
TMODI, FKBP9, RDH5, PPILI, STBDI, MXI, CIGALTICI, LRIFl, LY6E, H.29. LAP3,
C9orfl25, SLC31A2, EXOC3L1, OAS3, LPCATI, S100A5, PALLD, RFC5, GFRAL, LYG2,
ASIP, PLN, TRTM22, PFDN6, CABIN 1, C4BPB, MRPSL I, TUBB4A, TSNAXIHM,
LGALS9B, PARP9, ZNF782, CD5L, TXNDC9, RPL26L1, CDC25C, NLRC5, C8orf80,
GPRS9A, GPR89C, LRTMI, PSME2, CDHI i, DPF3, C20rG8, TCLIB, MEK1, COX7B,
SPATA9, NLRP7, OTUD7A, QRICII2, PSMEI, CASCl, ADAR, RFK, MFSD2B, BECNI,
SLC2A10, GLDC, TNR, Ci150rf53, SPSBI, NLGN1, ERN2, EPAS.

Preferably 1FI27, KIR2DS2, KIR2DS1, KIR2DS3, KIR3DS1, USP18, CIQB, CIQC, IFIT2,
AIM2, BATF2, ZNF684, SERPING1, LGALS3BP, IFIT3, RTP4, APOBEC3H, IFI6, S100A3,
TMODI, FKBP9, RDH5, PPILI, STBDI, MXI, CIGALTICI, LRIFl, LYG6E, IL29, LAP3,
C9orfl25, SLC31A2, EXOC3L1, OASS3, LPCATI, S100A5, PALLD, RFC5, GFRAL, L.YG2,
ASIP, PLN.
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[00272] Table 34 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevauated compared to cells from non previous controllers.

[00273] Table 35

RHOT2, SUPT6H, BEND3, ATF, ELF2, MMAB, GABPA, TEX9, ZNF318, VPS53,

TTBK2, ZNF443, ZNF703, FER, LARPIB, ADAM19, NOMO02, CADMI, ARHGAP24,

RAB3A, KIFC2, S100A13.
Preferabhy FER, LARP1B, ADDAMI 9, NOMO02, CADMI, ARHGAP24, RAB3A, KIFC2,

S100A13.

[00274] Table 35 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferabiy associated with HIV infection. Preferably
downreguiation isevaluated compared to cells from non previous controllers.

[00275] Table 36

XCL2, ZzBTB32, HIST1IH3A, FCRL5, EGR3, CD80, KLRC4, ULBP2, RALGPS2, CD320,
SEMATA, LAX1l, DMD, MPP6, POU2AF1, LY9, UAPILI, ATP2A2, SYNJ2, CTH,
ISYNAI, BCAR3, GPRC5D, IL6, C220rf29, RIMKLB, GAS2L1, NDRG4, NBPF15, PCDH9,
C2orf27A, KCTD 18, ZBTB6, BMP38B, TNFRSF13C, MYBL2, RRP12, ARID3A, SOX5,
TGM5, ULK3, N4BP3, F12, ACSM2A, HPD, ZNF80, CMTM5, MGAT4A, SLC2A5,
SLC35G5, FXYD7, CBX5, F3DI, RAP2A, IL12RB2, STX1A, FBX02, ANKRD33B,
CHML, ATAD3C, CCDC144NL, ZNF462, MYBPC2, SMNDCI1, Clorf 151-NBL1, NBL1,
TMCC2, USP2, ILDRI, ENSA GGA1l, DTX1, RASD2, IGFBP4, SLC6A20, DLG3, GATS,
KRT7, PM20D1, NFX, WNT10A, OBSCN, ANK2, ADAMTS6, KIAA0284, MGATS,
COL5A2, GPR98, PRICKLE2, PGA3, PKDILI, ITGB8, SMARCE1l, ZNF572, CCDCO96,
EDA2R, HADHA, ATP6VOD1, HDAC2, LYPLAI, FAM48A, ZNF717, ILAD50, NDUFBS5,
CCDC43, SYTL5, ZNF585B, VTAL, RBFA, SPIC, TXNDC9, PKP4, APHIB, LPPR4,
TMX3, ZNF468, CTSO, RCSD1, NUDCDS3, C1QL3, GIN1, PLK1Sl1l, XYLB, ALDH3B1,
ACTG2, ZNF573, TPMI, DUSP7, PTX4, OLFML2B, Cé6oif70, DLEU7, ACYP2, SPA17,
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GEMINS5, PYGL, P2RY12, ZNF623, TMEM186, FIFE, MFSDS3.

[00276] Table 36 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from viremic controller phenotvpe, preferably associated with HIV infection.
Preferably differential expression isevauated compared to cells from non-viremic controllers.
[00277] Table 37

XCL2, ZBTB32, HIST1H3A, FCRL5, EGR3, CD80, KLRC4, ULBP2, RALGPS2, CD320,
SEMAT7A, LAX1, DMD, MPP6, POUZ2AF1, LY9, UAPIL1, ATP2A2, SYNJ2, CTH,
ISYNAI, BCAR3, GPRCED, IL6, C220rf29, RIMKLB, GAS2L1, NDRG4, NBPF15, PCDH9,
C2orf27A, KCTD18, ZBTB6, BMP8B, TNFRSF13C, MYBL2, RRP12, ARID3A, SOX5,
TGM5, ULK3, N4BP3, F12, ACSM2A, HPD, ZNF80, CMTM5, MGAT4A, SLC2A5,
SLC35G5, FXYD7, CBX5, FSD1, RAP2A, IL12RB2, STX1A, FBX02, ANKRD33B,
CHML, ATADS3C, CCDC144NL, ZNF462, MYBPC2, SMNDC1, Clorf 151-NBL1, NBL1,
TMCC2, USP2, ILDR1, ENSA, GGAI, DTX1, RASD2, IGFBP4, SLC6A20, DLG3, GATS,
KRT7, PM20D1, NFIX, WNT10A, OBSCN, ANK2, ADAMTS6, KIAA0284, MGATS,
COL5A2, GPR98, PRICKLE2.

Preferably XCL2, ZBTB32, HIST1IH3A, FCRL5, EGR3, CD80, KLRC4, ULBP2, RALGPS2,
CD320, SEMATA, LAXI, DMD, MPP6, POU2AF1, LYO.

[00278] Table 37 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopuiations, preferably associated with or
derived from viremic controller phenotvpe, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non viremic controllers.

[00279] Table 38

PGA3, PKD1L1, ITGB8, SMARCE1, ZNF572, CCDC9, EDAZ2R, HADHA, ATP6V0OD1,
HDAC2, LYPLA1l, FAM48A, ZNF717, RAD50, NDUFB5, CCDCA43, SYTLS, ZNF585B,
VTAL RBFA, SPIC, TXNDC9, PKP4, APH1B, LPPR4, TMX3, ZNF468, CTSO, RCSDI,
NUDCD3, CiQL3, GIN1, PLKI SL XYLB, ALDH3B1, ACTG2, ZNF573, 1'PM1, DUSF7,
PTX4, OLFML2B, C6orf70, DLEU7, ACYP2, SPA 17, GEMIN5, PYGL, P2RY 12, ZNF623,
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TMEM186, FIFE, MFSD3.
Preferably PYGL, P2RY12, ZNF623, TMEM186, HFE, MFSD3.

[00280] Table 38 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from viremic controller phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non viremic controllers.

[00281] Table 39

RALGPS2, RGPD2, RGPD1, C10orfl37, MIB2, EZH2, TAF1C, FAM98B, Nbla00487,
ATATIL NIPBL, STK11, ZBTB25, CULS5, TMEM41A, SRRT, C2orf69, GMNN, ZFC3H1,
BRP44, RBM17, SMURF2, PROC, AMT, STK3l, RGPD4, DUSP12, RBBP6, ISYNA1L,
CTTNBP2NL, P4HB, FAM105B, AXL, MOSPD1, TAPBP, HSF2, CCDCS58, SEC31B,
HCST, MAPK3, CLN3, STARD7, SEMA7A, MAPILC3B, GPATCH3, HIRA, TRAFS,
CCNF, CNST, SARIA, PPMID, CAMK2D, MSL2, DDX3X, ZNF430, DDX3Y, CAMTAI,
SMPD4, ZNF586, NCI13, NUDT21, ClOorfl 1&, ATAD2, THUMPD2, SPHK1, PMPCB,
TRIM37, KPNA2, POLE3, ZXDB, ASB7, TWSG1, P1K3R1l, MICALS3, ORAIl, RELA,
SLC35A2, ARGLU1, YTHDC1, ACAP3, ZCCHC!O, KIF18A, LAMB2, RENBP, CI lorf68,
APOBEC3F, APOBEC3G, GPX8, OLFML1, Cilorf83, SLC37A2, MANIC 1, SGKS3,
C8orf44-SGK3, DBP, SARS, ZNF57, CNDP2, SNAI3, OGFOD1, LILRAG6, LILRBS,
LILRA3, 1P013, PRK AG1, FLVCR2, CBY1, ATGI10, 11,15 HRH2, HYAL4, PTX4, PREP,
NDUFA8, MPDUI, MED7, L3MBTL2, MOSPD2, KMO, LTMCH1, FAIM, PTRHZ2,
ACTL6A, TNS1, KSR1, WBSCR16, PIGU, NMI, CPSF2, NPHP4, NUP62, HM13, ZNF528,
TEX261, TFE3, ERALI, HIST1H2BJ, C6orf97, ICMT, MERTK, FBXWS8, SI1Q0Al1,
KIAA1841, PTRHI, FMNL2, C6orf70, MED22, BAX, LACCI, C9orfl03, SCRN1,
CCDC115, GAPT, PRADC1, CHMP6, KIAA1609, TLR1, PUF60, POGLUTI, ZNF783,
WDR81, TDRD7, RBMA43, SP1, POC5, C200rt30, RAB3IP, RECQL, PEX10, SRFBP1,
HJURI>, PDESB, PANK2, NLN, NMtE, SPATA7, ADD2, ULK2, LPL, TNFRSF8, HOXA1,
ATPIOA, ZFYVE21, SDCCAGS8, BAHDI, TIAMI, TSPAN31, MFSD6, SH3RF1, TCPIOL,
C21orf59, MED 18, SCNN1D, ACADY9, MAP2K4, MYOF, MONI1A, APl MI, FNIP2, CASP6,
TBC1D30, CASPS5, SPTLC2.
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[00282] Table 39 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CD 19+ CD3-
CD38Int CD27Int Activated Memmory-Germinal Center B cells, preferably associated with HIV
infection.

[00283] Table 40

RALGPS2, RGPD2, RGPDI1, Cloorfi37, MIB2, EZH2, TAFIC, FAM98B, Nbla00487,
ATATIL, NIPRL, STK11, ZBTB2S, CULS, TMEM41A, SRRT, C20rf69, GMNN, ZFC3HI,
BRP44, RBMI17, SMURF2, PROC, AMT, STK31, RGPD4, DUSP12, RBBPO, ISYNAIL,
CTTNBP2NL, P4HB, FAMIOSB, AXL, MOSPD1, TAPBP, HSF2, CCDC58, SEC31B,
HCST, MAPK3, CLN3, STARD7, SEMATA, MAPILC3B, GPATCH3, HIRA, TRAFG,
CCNF, CNST, SARIA, PPMID, CAMK2D, MSL2, DDX3X, ZNF430, DDX3Y, CAMTAL,
SMPD4, ZNF586, NEIL3, NUDT21, Cloorfi18, ATADZ, THUMPD2, SPHK1, PMPCB,
TRIM37, KPNA2, POLE3, ZXDB, ASB7, TWSGI, PIK3R1, MICAL3, ORAII, RELA,
SLC35A2, ARGLUL, YTHDCT, ACAP3, ZCCHC10, KIF18A, LAMBZ.

Preferably RALGPS2, RGPD2, RGPDI, Cl0orf137, MIB2, EZH2, TAFIC, FAMOSB,
Nbla00487, ATAT1, NIPBL, STK11, ZBTB25.

[00284] Table 40 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD 19+ CD3- CD38Int
CD27Int Activated Memmory-Germinal Center B cells, preferably associated with HIV
infection.

[00285] Table41

RENBP, Cllorf68, APOBEC3F, APOBEC3G, GPX8, OLFML1, Cllorf83, SLC37A2,
MANIC 1, SGK3, C8orf44-SGK3, DBP, SARS, ZNF57, CNDP2, SNAI3, OGFODI, LILRAG,
LILRB3, LILRA3, IP0O 13, PRKAGI, FLVCR2, CBYI, ATG10, IL15, HRH2, HYAL4, PTX4,
PREP, NDUFAS8, MPDUL MED7, L3MBTL2, MOSPD2, KMO, LFMCH1, FAIRL PTRH2,
ACTL6A, TNS1, KSR1, WBSCR16, PIGU, NML CPSF2, NPHP4, NIJP62, HM13, ZNF528,
TEX261, TFE3, ERALL HIST1H2BJ, Co6orf97, ICMT, MERTK, FBXW'8, SI100A1l1,
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KIAA1841, PTRH1, FMNL2, Ce6orf70, MED22, BAX, LACCI, C9orfl03, SCRN1,
CCDC115, GAPT, PRADC1, CHMP6, KIAA1609, TLR1, PUF60, POGLUT1, ZNF783,
WDR8 1, TDRD7, RBM43, SP1, POC5, C200rf30, RAB3IP, RECQL, PEX10, SRFBP1,
HJURP, PDE8B, PANK2, NLN, NME6, SPATA7, ADD2, ULK2, LPL, TNFRSF8, HOXA]I,
ATPI10A, ZFYVE21, SDCCAGS, BAHDI, TIAM1, TSPAN31, MFSD6, SH3RF1, TCPIOL,
C210rf59, MED 18, SCNN1D, ACAD9, MAP2K4, MY OF, MON1A, APiM1, FNIP2, CASP6,
TBC1D30, CASPS5, SPTLC2.

Preferably TSPAN31, MFSD6, SH3RF1, TCPIOL, C2lorf59, MED 18, SCNNID, ACADS9,
MAP2K4, MYOF, MON1A, APIMI, FNIP2, CASP6, TBC1D30, CASPS, SPTLC2.

[00286] Table 41 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD 19+ CD3- CD38Int
CD27Int Activated Memmory-Germinal Center B cells, preferably associated with HIV
infection.

[00287] Table 42

DZIP3, PACSIN2, TSPAN13, ARHGAP10, SLC39A8, RABGAPF, FBX046, CUL2,
ADAMTSL3, TAB3, GPR114, JMJD5, TNFRSF19, CIRH1A, Cllorf84, FZD6, RFFL,
PDS5A, BAGE, BAGES, BAGE2, PCDHB9, KCTD18, MINK1, EYS, LXN, RADS5I1D,
SLAMF9, MRPL42, SHMT1, Cé6orfl()5, ARMCX3, DLST, MAP2K2, LRRC27, FBXLZ20,
MTXI, TRAK2, MAVS, SLC38A5, ATAD2B, ATP1A4, CD9, RNASEH2C, ME2, ZNF41,
PCBD2, PSPCI, MYH9, ZSWIM 1, |.PO, UBTF, SFXN4, APOL4, NLRX1, WASHI, ATIC,
MAP3K4, EEFIEI, ANAPCL C16o0rt74, C190rf43, RNF144A, TMEM63B, PGS, SH2D3C,
PROCA1, ZNF665, GCLM, DNAJC7, SLC25A16, ZNF638, RBM14-RBM4, RBM14,
RBM4, RABL2A, NCAPD3, FAM160A2, ZNF785, TTH4, IPMK, FTSJ, DNAJCS,
KATNAI, CH25H, GFPT1, FAT3, MAPLILC3B2, ZDHHC3, STAC2, MS4A2, KDMS5C,
PARDG6A, DUXA, SAMD1, SGSM1, RFX3, SEMA4B, UFCIl, FOPNL, PHC3, SPICEL,
CHAC2, LTA4H, HSPA2, SPAGS.

[00288] Table 42 in an embodiment provides a signature of dendritic cells (e.g. cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level is positively or negatively correlated with the quantitative phenotype Age,
preferably associated with HIV infection. Age is the age of the human subject a time of
biological sample acquisition.

[00289] Table 43

PACSINZ, TSPAN13, ARHGAP10, SLC39A8, FBXO46, CUL2, TAB3, GPR114, IMIDS,
CIRH1IA, FZDo, RFFL, PDSSA, MINK 1, LXN, RAD51ID, SLAMFS, MRPLA42Z, Coosf105,
ARMCX3, DLST, MAP2K2, MTX1, TRAK2, SLC38A5, ATAD2ZB, (D9, RNASEH2C,
ZNF41, PSPC1, MYH9, UBTF, SFXN4, ATIC, EEFIE], ANAPCI, Cl60tf74, C190rf43,
TMEMG3B, PGST, PROCAL, DNAICT, SLC25A16, ZNF638, RBMI14-RBM4, RBMI14,
RBM4, RABL2A, NCAPD3, FAMI60A2, FTS8J1, DNAJC8, KATNAl, CH25H,
MAPILC3BZ, KDMSC, PARDOA, SAMDI1, RFX3, SEMA4B, UFCI, CHACZ, HSPAZ,
SPAGR,

[00200] Table 43 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively correlated with the quantitative phenotype Age, preferably associated
with HI'V infection.
[00291] Table 44

LTA4H, SPICE1, PHC3, FOPNL, s3SM1, DUXA, M$4A2, STAC2, ZDHHCS3, FATS3,
GFPT1, IPMK, ZNF785, NMH4, GCLM, ZNF665, SH2D3C, RNF144A, MAP3K4, WASHI,
NLRXI, APOL4, LPO, ZSWrMI, p3BD2, ME2, ATP1A4, MAVS, FBXL20, LRRC27,
SHMT1, EYS, KCTD18, PCDHB9, BAGE, BAGE5, BAGE2, Cllorf84, TNFRSF 19,
ADAMT SL3, RABGAP1, DZIPS.

[00292] Table 44 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level isnegatively correlated with the quantitative phenotype Age, preferably associated
with HIV infection.
[00293] Table 45
lI UBE2D3, PAIP2, PLEKHA3, BENDS, CEP44, SAP18, DNAJCS8, FAMS53C, CHSY1, !I
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AMPD2, IMJD6, C20orfl 11, PNRCI, HNRNPAO, VAPA, DNAJC21, CLINT 1, RABGEFI,
EIF4A2, EIF1, RCL1, HDAC1, NAGS, ZNF394, TMTC1, SELK, VTIIA, ARF6, SKIL,
PFN2, CHMP2B, ZBTBI, DNAJC3, LOC100507462, SLC16A5, HNRNPA1L2, RABIA,
ZNF28, PTGR2, TULP1, ERALL, PGBD2, LRRC46, MRPSI2, ESC02, BTN2A2, ZCRB1,
BO9D2, NHLRC2, ADO, RADS54B, HI'NT3, PRICKLEl, LLMKI, WDHDI, SLC24Al,
PRMTS, PRMT6, TMEM156, TLR6, IFI16, PIK3C2B, GCNT2, PRR14L, GBP3, MKI67,
ZNF146, CD200R1, ANKZF1, TAMMA41.

[00294] Table 45 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype
CD4Count(Cells/nim3), preferably associated with HIV infection. Applicants counted the
number of CD4 T lymphocytes per ml of blood present in each particular patient a time of
sample acquisition.

[00295] Table 46

IBBE2D3, PAIP2, PLEKHA3, BEND3, CEP44, SAP18, DNAJC8, FAMS3C, CHSY1,
AMPD2, IMJD6, C20orfl 11, PNRCI, HNRNPAO, VAPA, DNAJC21, CLINT 1, RABGEHI,
EIF4A2, EIF1, RCL1, HDAC1, NAGS, ZNF394, TMTC1l, SELK, VTI1A, ARF6, SKIL,
PFN2, CFTMP2B, ZBTBI, DNAJC3, LOC100507462, SLC16A5, HNRNPAIL2, RABI A.
Preferably UBE2D3.

[00296] Table 46 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD4Count(Celis'mma3),

preferably associated with HIV infection.

{00297] Table 47

ZNF28, PTGR2, TULPI, ERAL1, PGBD2, LRRC46, MRPS12, ESC02, BTN2A2, ZCRB1,

B9D2, NHLRC2, ADO, RAD54B, HI'NT3, PRICKLEl, LIMK1, WD]3D1, SLC24Al,

PRMT5, PRMT6, TMEM156, TLR6, IFI16, PIK3C2B, GCNT2, PRR14L , GBP3, MXKI67,

ZNF146, CD200R1, ANKZF1, TAMMA41.
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[00298] Table 47 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD4Count(Cells'mm3),

preferably associated with HIV infection.

[00299] Table 48

HIST2H3D, LRR1, SDK2, LAMB2, CEP152, TCFL5, LOC100132247, RRAGA, RUFY4,

LHFP, JUN, PDSSL P2RY14, DNAJC24, ZFP161, MTRNR2L2, ZNF771, CCNGI,

TMEM18, ATXN7, LIMD2, MARS2, WBSCR16, TMEM175, RET, CCDC125, CCDCB82,

Chorf44, SCYL2, KIAA0528, FANCF, ACADM, TIGD3, HS1BP3, SOWAHC, PDESB,

TGDS, DGUOK, MRPS15, PNMA1L, NEK3, HAUS4, NUFIP2, ACER3, SLC44A4, ZNFI43,

DHX37, LTB, ARHGEFIO, CD109, SLC10A3, PAFAHIBI, HIST1H3A, STXS.

[00300] Table 48 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype T follicular
helper cell defined as CXCR5+CXCR3-PD 1+, preferably associated with HIV infection.

[00301] Table 49

HIST2H3D, SDK2, LAMB2, CEP152, LOC100132247, RUFY4, LHFP, JUN, PDSS],
P2RY 14, MTRNR2L2, CCNG1, ATXN7, CCDC125, C5orf44, MRPS15, NEK 3, HAU#,
NUFIP2, ACER3, CD 109, HISTIH3A, STXS3.

[00302] Table 49 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype T follicular helper cell
defined as CXCR5+CXCR3-PD1+, preferably associated with HIV infection.

[00303] Table 50

PAFAHIBI, SLC10A3, ARHGEFIO, LTB, DHX37, ZNF143, SLC44A4, FNMAI, DGUOK,
TGDS, PDE8B, SOWAHC, HSIBP3, TIGD3, ACADM, FANCF, KIAA0528, SCYL2,
CCDC82, RET, TMEM175, WBSCR16, MARS2, LIMD2, TMEM18, ZNF771, ZFP161,
DNAJC24, RRAGA, TCFL5, LRR1.
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[00304] Table 50 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype T follicular helper cell
defined as CXCR5+CXCR3 -PD 1+, preferably associated with HIV infection.

[00305] Tables1

IPOS, WIPII, FAM158A, SLC31A1, SORLI, AP2A2, SLC7AI 1, C3orfl7, P2RX5, ZNF470,
OSBPL2, LGALHA, SMURF2, SDK2, NANP, PIPOX, SLC3Al, APC, TMED8, MTHFR,
SLC22A20, BRAF, FBXL18, ADCY4, NKTR, PIK3C2B, GIGYF1, DYNCI1iHI, STARDS,
TMEMS87A, STARD3, CCT6B, RHBDF2, EIF2C1, ACOT9, SFTPD, C3orf52, ECHDC1,
SNX33, WDR18, STYXL1, SAEl, ATEl, PPRC1, SLC22A5, C2orf76, PLOD1, HDACH4,
TOMM40, UBTD1, PRKCB, POLR2G, PSMB3, PHC1l, CDK4, SELL, VCAN, MLKL,
FTSJ, TCF12, ARF3, SAP18, S100A9, BST1, ADSL, RASSF7, CASP5, COX16, SYNJ2BP-
COX16, SYNJ2BP, MPP7, TCEA3, CDK19, AK2, TMC04, KHK, TM6SFl, NDRGS3,
MRPL4, VPS25, STMNI, NSMCE4A, ACTR2, SNCA, TPML GALK1, CDCI23, DIS3L2,
PET1 12, DUT, NPHP4, FADS2, CDK6, MANTA2, TPK1, TRIT1, ENHO, VPS11, MRPL24,
CNPY4, ORC5, MADILL Ceorf97, XYLB, XPOT, CD36, ERI3, SLC38A6, LCP1,
FAM 129A, ECHSl, MRPLI 1, SERF2, GMPPA, FAMI 09A, MYBBPIA, NITP2, COMMD 8,
CCND3, NUDCD2, PARN, PROSC, RSU1, CPT1B, CD163, AAAS, PRPSAP2, ALGI12,
ENOPHI.

[00306] Table 51 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype T follicular
helper cell defined as CXCR5+PD1+, preferably associated with HIV infection.

[00307] Table 52

IPOS, WIPII, FAMISSA, SLC31AL SORLI, AP2A2, SLC7A11, C3orfl7, P2RX5, ZNF470,

OSBPL2, LGALHA, SMURF2, SDK2, NANP, PIPOX, SLC3A1, APC, TMED8, MTHFR,

SLC22A20, BRAF, FBXL18, ADCY4, NKTR, PIK3C2B, GIGYFI, DYNCIHI, STARDS,

TMEMS87A, STARD3, CCT6B, RHBDF2, EIF2CI, ACOT9, SFTPD, C3orfS2.
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[00308] Table 52 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype T follicular helper cell
defined as CXCR5+PD1+, preferably associated with HIV infection.

[00309] Table 53

ECHDC1, SNX33, WDR18, STYXL1, SAE1l, ATEL, PPRC1, SLC22A5, C2orf76, PLOD1,

HDAC4, TOMM40, UBTDI, PRKCB, POLR2G, PSMB3, PHC1, CDK4, SELL, VCAN,

MLKL, FTSJ, TCF12, ARF3, SAP18, S100A9, BST1, ADSL, RASSF7, CASP5, COX16,

SYNJI2BP-COX 16, SYNJ2BP, MPP7, TCEA3, CDK19, AK2, TMC04, KHK, TMG6SF1,

NDRG3, MRPL4, VPS25, STMN1, NSMCE4A, ACTR2, SNCA, TPMI, GALKI, CDCI23,

DIS3L2, PET112, DUT, NPHP4, FADS2, CDK6, MAN1A2, TPK1, TRITI, ENHO, VPS11,
MRPI.24, CNPY 4, ORC5, MAD1L1, C6orf97, XYLB, XPOT, CD36, ERI3, SLC38A6, LCP1,

FAM129A, ECHS1, MRPL1 1, SERF2, GMPPA, FAM109A, MYBBP1A, NHP2, COMMDS,

CCND3, NUDCD2, PARN, PROSC, RU1, CPTIB, CD163, AAAS, PRPSAP2, ALG12,

ENOPH1.

[00310] Table 53 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype T follicular helper cell
defined as CXCR5+PD1+, preferably associated with HIV infection.

[00311] Table 54

MYO06, TTN, FBXO10, ZNF507, TP53BPl, FCRL5, ABLIM1, VASH2, FCRL1, PIF1,

PBX4, GATAS, JAKMIP1, PCDH9, TMEM2, POU2AFI, TGFBR3, CD80, KANSL2, GLS,
ASTE1l, AXL, RASGRPI, NUPLI, DACT3, ZBTB32, KCTD9, CPEB4, DCDC5, DCDCI,

MANEAL, SPSBI, PRH2, POLQ, CAMK2D, CD! ¢0, LAXI, SMC4, GOLGAS8B, XAP 1.2,

FBX032, DPMI, OTUD7B, PPM1D, BDH1, BCL9, CASP6, SYTLI, FAM118A, VP45,

CDKL5, GRSF1, HEXIM2, NME6, PAPSS1, CYFTP1, CPPEDI, MAPRE3, MCTP1,

Clorfl23, FKBPIA, VTAI, SIGLEC9, NHSL2, SDHC, TRMT61A, FLU, IARS2, CAT,
IGSF6, C190rf33, TBXAS1, LAMP2, XPC, LPC.AT2, CD4, ULK2, FAM82B, MTMR11,
PPARGC1B, MERTK, SPATA7, FAM198B, NDFIPIl, GABARAPL2, ¥VCL, MFSD1,
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PANK?2, WDR24, METTL7B, PYGL, TMTC2, TMEM14C, DOCK?, S100Z, SOWAHD,
PLVAP, TIAM1.

[00312] Table 54 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype HTV-1-
specific Neutralizing breadth defined by the proportions of HIV -1 strains tested (n=l |) by the
plasma of the study patients, NABreadth, preferably associated with HIV infection.

[00313] Table 55

MY06, TTN, FBXO10, ZNF507, TP53BP1, FCRL5, ABLIM1, VASH2, FCRL1, PIF1,

PBX4, GATAS, JAKMIP1, PCDH9, TMEM2, POU2AF1, TGFBR3, CD80, KANSL2, GLS,

ASTE1, AXL, RASGRP1, NUPL1, DACT3, ZBTB32, KCTD9, CPEB4, DCDC5, DCDC1,

MANEAL, SPSB1, PRJ42, POLQ, CAMK2D, CD 160, LAX1, SMC4, GOLGAS8B, NAPILZ2,

FBX032, DPMI, OTUD7B, PPM1D, BDH1.

[00314] Table 55 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype HIV-1-specific
Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=I 1) by the plasma of
the study patients, preferably associated with HIV infection.

[00315] Table 56

BCL9, CASP6, SYTL1, FAM1 18A, VP35, CDKL5, GRSF1, HEXIM2, NME6, PAPSSI,
CYFIPl, CPPED1, MAPRE3, MCTP1, Clorfl23, FKBP1A, VTA1l, SIGLECY9, NHSL2,
SDHC, TRMTG61A, FLU, LARS2, CAT, IGSF6, C190rf33, TBXASl, LAMP2, XPC,
LPCAT2, CD4, ULK2, FAM82B, MTMRL1 1, PPARGC1B, MERTK, SPATA7, FAM198B,
NDFIPl, GABARAPL2, VCL, MFSD1, PANK2, WDR24, METTL7B, PYGL, TMTC2,
TMEM14C, DOCK2, S100Z, SOWAHD, PLVAP, TIAM1.

Preferably TIAMI.

[00316] Table 56 in an embodiment provides a signature of dendritic cells (e.g. cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level is negatively correlated with the quantitative phenotype HIV- 1-specific
Neutralizing breadth defined by the proportions of HIY-! strains tested (n=| 1) by the plasma of
the study patients, preferably associated with HIV infection.

[00317] Table 57

CASP5, DDX3Y, PRADCI, TEX261, POC5, MON1A, NLGN3, SH3RF1, SIAHI, SPTLC2,
TBCID30, AXL, DGCRS, MAP2K4, UBEZF, POR, APIMI1, CLEC2ZB, RAB1IFIPL,
SPATA7, MED22, GNA13, TMEM41A, NLN, CTAGES, SWIS, RINT!, C190rf25, TBRGH4,
CNDP2, CCDC58, PROC, PNOL, ATAD?2, CPA4, PNMA3, AP1S3, BAK I, NT5E, RECQL,
DENND4B, G3BP2, EBP, BRP44, METTL2ID, LPCATZ, SMNDCI, CDKI19, NAAA,
SMYDS, HUSI, HRH2, CCDC7S, FMNL2, ZNF562, PUS3, MCM3AP, PLIN4, SH3GLI,
GPRI83, SCRNI, ETV3, FLT3LG, STAM, GPHN, ZNF586, ABR, DNAIBY, SIPR4,
CTDP1, UBL4A, CARS, VASP, PLVAP, CAMTA1, TAGLN, PPPIR32, IDHI, PIEZOI,
GOPC3, ANKDDIA, HAUSH, EFR3A, PPMID, ZNE324, HCST, CTTNBP2ZNL, RPL22L1,
UTPI5, SIGLECI0, RAB1S, POUZF2, TRAF4, RPS6KRBI, CAMKK?2, CZort6d, DVLI,
RAB9A, ALGH4, RBBPS, LOCIO0507341, ST3GALZ, MRPL1S, WDRI, THOCS, DYNLLI.

[00318] Table 57 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CDS- CD 19+
CD38Lo/- CD27- (NAlike) B cells preferably associated with HIV infection.

[00319] Table 58

CASP5, PRADC1, TEX261, POC5, MON1A, SH3RF1, SPTLC2, TBC1D30, DGCRS,
MAP2K4, POR, AP1IM1, SPATA7, MED22, NLN, SwTS, C19orf25, TBRG4, CNDP2,
PNMA3, NT5E, RECQL, DENND4B, LPCAT2, CDK19, NAAA, SMYD5, HRH2, FMNL2,
ZNF562, PUS3, MCM3AP, SCRNI, FLT3LG, ABR, SiPR4, UBL4A, CARS, VASP,
PLVAP, TAGLN, IDH1, PIEZOI, G6PC3, HAUSI, EFR3A, SIGLEC10, POUZ2F2,
CAMKK2, ALG14, ST3GAL2, MRI>L19, WDR1, THOC5, DYNLL1.

[00320] Table 58 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level is positively correlated with the quantitative CD3- CD 19+ CD38Lo/- CD27-
(NAlike) B cell phenotype , preferably associated with HIV infection.
[00321] Table 59

LOC100507341, RBBP6, RAB9A, DVL1, C2orf69, RPS6KB1, TRAF4, RAB15, UTPI5,
RPL22L1, CTTNBP2NL, HCST, ZNF324, PPM1D, ANKDDIA, PPP1R32, CAMTAI,
CTDP1, DNAJBY, ZNF586, GPHN, STAM, ETV3, GPR183, SH3GL1, PLIN4, CCDCY5,
HUS1, SMNDC1, METTL21D, BRP44, EBP, G3BP2, BAKI, AP1S3, CPA4, ATAD2, PNOI,
PROC, CCDC58, RINTI, CTAGE5, TMEM4 1A, GNA13, RABI IFIPl, CLEC2B, UBEZ2F,
AXL, SIAH1, NLGN3, DDX3Y.

[00322] Table 59 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD 19+ CD38Lo/-
CD27- (NAlike), preferably associated with HIV infection.

[00323] Table 60

YESI, MY06, DCDC5, DCDC1, EPB41L4A, POU2AF1, MY03B, MDM2, Ctlorf84,

TGFBR3, SRPK3, FGF5, PIF1, CSGALNACT 1, ZNF571, ANKRD13C, OTUD7B, SLC4A4,

FCRL2, RPL36AL, TP53BP1, FANCD2, RASA2, SUMOI, SNTA1, RNF144A, ABCA1,

PBX4, TTYH1l, KIAA2018, SOX6, ENPP4, MCF2L2, ELK4, SLC45A3, STARDS9,

MTRNR2L5, POLQ, PCDH9, CD!60, TTN, MAGEB10, ZNF33B, SPTAN1, FCHSDI,

ATG4AD, WRAP73, PRH2, CERCAM, RAB2B, DOCKI, FCRL5, ZNF507, JAKMIP1,

FAM179A, CD24, HPS3, TAGLN, BEND3, CD300E, MRE11A, NMRAL1, PIGV, GSDMD,

ACOX3, TRAPPC12, NUDT13, AIGI, METTL7B, PCCA, CPSF2, NHSL2, INTS9, NUDTS5,

PRG2, SLC43A3, TREML2, SEC16B, NDFIPI, CYSLTR2, VP41, COQ9, PRSS3,

FAM104B, SLC38A7, HSBPILI, FAMI 18A, FNTP2, SDS, HSDL2, MFSD7, PPP1R17,

CLECAG, FIG4, CARDY, SIPAl1L2, STK38L, DAPK1, PRAMI, MS4A14, GABARAPL2,

MTMR11, CYSLTR1, TMTC2, SIGLEC9, MPEG1, HNMT, SPATA7, KCTD17, VP45,

TLRI, MFSDI, CDYL, XYLTI, SPG21, TMEM144, KYNU, BCL9, TIAMI, SOWAHD.

[00324] Table 60 in an embodiment provides a signature of dendritic cells (e.g. cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level ispositively or negatively correlated with the quantitative phenotype CD3- CD 19+
CD38Hi CD27Hi Plasmablast-like (PBlike) B cells preferably associated with HIV infection.
[00325] Table61

YESI, MYO6, DCDC5, DCDC1, EPB41L4A, POU2AF1, MYO03B, MDMZ2, ClIlorf84,
TGFBRS3, SRPK3, FGF5, PIFl, CSGALNACT1, ZNF571, ANKRD13C, OTUD7B, SLC4A4,
FCRL2, RPL36AL, TP53BP1, FANCD2, RASA2, SUMOI, SNTA1, RNF144A, ABCAL,
PBX4, TTYH1, KIAA2018, SOX6, ENPP4, MCF2L2, ELK4, SLC45A3, STARDY,
MTRNRZ2LS5, POLQ, PCDH9, CD 160, TIN, MAGEB10, ZNF33B, SPTAN1, FCHSD1,
ATG4D, WRAP73, PRH2, CERCAM, RAB2B, DOCK1, FCRLS5, ZNF507, JAKMIP],
FAM179A, CD24.

[00326] Table 61 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative CD3- CD 19+ CD38Hi CD27Hi PB-
like B cell phenotype, preferably associated with HIV infection.

[00327] Table 62

HPS3, TAGLN, BEND3, CD300E, MREIl IA, NMRALI, PIGV, GSDMD, ACOXS3,

TRAPPC12, NUDT13, AIG1, METTL7B, PCCA, CPSF2, NHSL2, INTS9, NUDT5, PRG2,

SLC43A3, TREML2, SEC16B, NDFIPl, CYSLTR2, VP31, COQ9, PRSS3, FAM104B,

SLC38A7, HSBP1L1, FAM118A, FNIP2, SDS, HSDL2, MFSD7, PPP1R17, CLECAG, FIG4,

CARDY9, SIPAl1L2, STK38L, DAPK1l, PRAM1, M$4A14, GABARAPL2, MTMR11,
CYSLTR1, TMTC2, SIGLECY9, MPEG1l, HNMT, SPATA7, KCTD17, VP35, TLR1,

MFSD1, CDYL, XYLT1, SPG21, TMEM144, KYNU, BCL9, TIAM1, SOWAHD.

[00328] Table 62 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative CD3- CD19+ CD38Hi CD27Hi PB-
like B cell phenotype, preferably associated with HIV infection.

[00329] Table 63

TCF25, PION, TRRAP, CSF2RB, HYAL3, NAT6, XRCC3, ATP5L2. ENOX2, NHEIL,
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FAM3A, WDR74, GALK2, IFT46, AHI1, NCAPH2, CLECI IA, REV3L, CR1, TAFI1B,
UBA7, FHL1l, EXOC4, FAM208B, EP400, MTMR1, ZMAT1, CDKS5RAP2, SAP30L,
CD2AP, PKD1, TRIMS52, CYP1A2, SYTL4, CEACAMS, IQCB1, POP7, NMEG, TAFS,
CRAMP1L, SYDE2, LPIN3, ZNF273, S1PR2, COPS3, MRPL36, COTLI, SLC6A14, ZNF71,
ZNF506, CXorf56, CLDN4, MRPS23, CYP2B6, CPTIA, TNFAIP8L1, YPELI, MRPL13,
CCDC90A, CNOT7.

[00330] Table 63 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative CDS- CD 19+ CD38-
CD27+ resting memory B cell phenotype, preferably associated with HIV infection.

{00331] Table 64

TCF25, PION, TRRAP, CSF2RB, HYAL3, NAT6, XRCC3, ATP5L2, ENOX2, NHEJL,
FAM3A, WDR74, GALE:2, IFT46, AHI1, NCAPH2, CLECI |IA, REV3L, CR1, TAF1B,
UBA7, FHL1, EXOC4, FAM208B, EP400, MTMRI, ZMAT1, CDK5RAP2, SAP30L,
CD2AP, PKD1, TRIMS52.

[00332] Table 64 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative CD3- CD 19+ CD38- CD27+
RestingMemory, B cell phenotype preferably associated with HIV infection.

[00333] Table 65

CYP1A2, SYTL4, CEACAMS, IQCB1, POP7, NME6, TAFS, CRAMPIL, SYDEZ, LPING,
ZNF273, SIPR2, COPS3, MRPL36, COTLI, SLC6A14, ZNFT1, ZNF506, CXorfs6, CLDN4,
MRPS23, CYP2B6, CPTIA, TNFAIPSL1, YPEL], MRPL13, CCDCO0A, CNOTT.

[00334] Table 65 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative CD3- CD19+ CD38- CD27+
RestingMemory, B cell phenotype , preferably associated with HIV infection.

[00335] Table 66
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OLIG1, GRIN3A, CETP, TMEM99, AVPR2, OLFML2B, RFESD, TRPMS8, CD300LG,
LOC284385, ERI2, PRTG, SLC5A9, ANKRD22, SAC3D1, AGBL2, ANKRD35, ZNF573,
ZNF285, ZFP1 12, CCDC34, AVIL, SEMASA, ZNF425, PARS2, HECW2, ZNF491, BATF2,
LY6G5C, TNNT3, CYP1A1l, TXNDC5, MUTED, PDE2A, SEMATA.

[00336] Table 66 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype TimePoint,
preferably associated with HIV infection. Time point refers to a specific time point of sample
collection after infection with HTV-1 or after in vitro culture.

[00337] Table 67

OLIGI, GRIN3A, CETP, TMEM99, AVPR2 OLFMLZB, RFESD, TRPMS, CD300LG,
LOC284385, ERI2, PRTG, SLCSAS, ANKRD22Z, SAC3DI, AGBLZ, ANKRD35, ZNF573,
ZNF285, ZFPH12, CCDC34, AVIL, SEMA3A, ZNF42S, PARS2, HECW?2, ZNF491, BATF2,
LY6GSC.

[00338] Table 67 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype TimePoint, preferably
associated with HIV infection.

[00339] Table 68

II TNNT3, CYP1A1, TXNDC5, MUTED, PDE2A, SEMATA.

[00340] Table 68 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype TimePoint, preferably
associated with HIV infection.

[00341] Table 69

MOO, NAE1, LOC100287177, ZNF506, COX19, YPEL1, HIPK1, COPS3, ZNF626, CRCP,
CEACAMS5, TBC1D15, HLA-B, LYSMD3, AGFG2, CCHCR1, TIPRL, POLDIP2, NLGNS,
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WDR76, COG1, GPNMB, S1PR2, CYP1A2, GPAM, SCMH1, KLHL21, MKI67IP, Clorf55,
DDX19B, DDX19A, Cb5orf32, NHEJ1, CARS, FAM214B, GTSF1, NT5E, MNPPS5E, EP400,
TRIM25, CSF2RB, RBFA, ARAP1, CDCA3, TRIM52, FAM213B, RPGR, FILEPIL, PKD1,
PION, AMACR, DHX16, PCcx:5, ENOX2, PYGM, UGGT2, IFT46, TM7SF2.

[00342] Table 69 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative CDS- CD 19+ CD38Hi
CD27- B cell phenotype, preferably associated with HIV infection.

{00343] Table 70

MOG, NAEIl, LOC100287177, ZNF506, COX19, YPEL1, HIPK1, CQPs3, ZNF626, CRCP,
CEACAMS5, TBCID15, HLA-B, LYSMD3, AGFG2, CCHCRI, TIPRL, POLDIP2, NLGNS3,
WDR76, COG1, GPNMB, S1PR2, CYP1A2, GPAM, SCMH1, KLHL21, MKI67IP, Clorf55,
DDX19B, DDX19A, C5orf32.

Preferably MOG.

[00344] Table 70 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative CD3- CD 19+ CD38Hi CD27- B cell
phenotype, preferably associated with HIV infection.

[00345] Table71

NHEJ1, CARS, FAM214B, GTSF1, NT5E, INPPSE, EP400, TRIM25, CSF2RB, RBFA,
ARAPI, CDCA3, TRIM52, FAM213B, RPGR, FILIPIL, PKD1, PION, AMACR, DHX16,
POC5, ENOX2, PYGM, UGGT2, IFT46, TM7SF2.

[00346] Table 71 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level isnegatively correlated with the quantitative CDS- CD 19+ CDSSHi CD27- B cell
phenotype, preferably associated with HIV infection.

[00347] Table 72
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MKI167, PLA2G16, TOX, ANKRD39, MT1X, AES, KIR2DL4, CTSW, RRM2, ECHDC2,
CXXC5, KLRC3, KLRC2, PPAPDC1B, GZMA, NKG7, SH2D2A, GPR56, SCML4, CD160,
MRPL40, PDGFD, CCL5, KIR3DL2, KJR3DL1, KIR2D$4, RBCKI, PTGR2, KLRD1,
GNLY, TC2N, CHML, MOAPI, CD38, PRDM1, KIR2DL 3, KIR2DL1, CENPF, LGALS3BP,
MTHFDI1L, PVRIG, CST7, CD3E, UGCG, CD99, IFNG, HCST, LOC100293516, KLF9,
TYMS, Clorfl74, IFl44, FOXRED2, TOP2A, NCR3, EFHD2, UROS, AMIG02, SNRNP27,
APOL6, NMUR!, MYL6B, LIMElI, STARD9, CCL4, C100rfl37, TARP, CLIC3, TGFBRS3,
LTMS3, PRFI, Cl7orf77, KLRC4-KLRK I, KLRK1, SI1PR5, TBX21, KCTD9, IL2RB,
PLEKHF1, SKAP1, ZNF282, AKRIBI, TOPIMT, PRSS23, WBSCR22, CPNE2, SRSF5,
LBH, RAD 17, DLG3, SAMD3, CUTA, BCL7C, HAPLNS, FSIP1, MT2A, SREBFI, ZNF831,
KIR2DL2, DYNLT1, POLR2L, CYBS5R1, MAD2L2, KLRC4, G0S2, CTIF, F2R, EIF4ES,
FAM100B, SLC25A4, KIAA0564, CENPN, SSR4, CD3D, SBDS, PTGDR, NDUFB7,
STMN1, NPLOC4, TMEM1 11, USP49, PTPRM, TMEMI14A, ZNF284, USP46, CEH4A,
SEC22C, CASC5, ASPH, ENSA, SECl11C, CD22, PAFAH2, GTF3A, SUBI, C20rf88,
LZTS2, PSME1, KLRG1, ACOT1, SDCBP, RBM27, KIAA1033, PRPF6, USP4, SCYLZ2,
SLC38A6, TLRI, TIAFi, TMBIMI, TDP1, HDLBP, ELP4, RIN2, NOC2L, NARS,
TCEANC2, STXBP3, E4F1, RADS0, DPF2, ZCCHC6, ALKBHS8, RPGR, CTNNAL,
FAM164A, TMEMA48, FUCA1, FNBPIL, SKIL, YARS2, SLC4A1AP, NUMB, RHOT2,
TOP3B, ZFAT, CRLF3, PRG2, SLC43A3, RASSF2, CHURC1, CHURCI-FNTB, FNTB,
UBL4A, SLC25A44, MRAS, CD300E, PIK3C3, RFWD2, ERCC5, BIVM, BIVM-ERCCS,
ACAD10, FASTK, SPDYE5, SPTLC1, ZNF623, AP4AM1, RNF146, SMAP2, ANGEL 1,
CD44, CLN5, HIPK3, RFX1, GEMIN5, COGl1, BMPR1A, ZNF710, DST, BFAR, MDM1,
CTSO, EMR4, FUS, zZSWTM6, SEC23IP, DDX56, PAPSS2, KCTD15 TMEM106B,
EXOSC10, FBXW2, PSENI, DAPK1, ADSS, NUDCD3, SH3PXD2A, FAM120B, ABAT,
ST7L.

[00348] Table 72 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype
ViraLoad(Copiesml), preferably associated with HIV infection. Vira load refers to the number
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of copies of HIV-1 RNA detected per ml of plasma analyzed for each particular patient. if the
number fails below threshold of the technology applied, then the number was called at zero.
[00349] Table 73

MKI167, PLA2G16, TOX, ANKRD39, MTI1X, AES, KIR2DL4, CTSW, RRM2, ECHDC2,
CXXC5, KLRC3, KLRC2, PPAPDC1B, GZMA, NKG7, SH2D2A, GPR56, SCML4, CD160,
MRPL40, PDGFD, CCL.5, KIR3DL2, KIR3DL1, KIR2D#A, RBCK1, PTGR2, KLRD1,
GNLY, TC2N, CHML, MOAPI, CD38, PRDMI, KXR2DL3, KIR2DL1, CENPF, LGALS3BP,
MTHFDIL, PVRIG, CST7, CD3E, UGCG, CD99, IFNG, HCST, LOC100293516, KLF9,
TYMS, Clorfl74, |Fl44, FOXRED2, TOP2A, NCR3, EFHD2, UROS, AMIGO02, SNRNP27,
APOL6, NMURI, MYL6B, LIMElI, STARD9, CCL4, C10orfl37, TARP, CLIC3, TGFBR3,
LIMS3, PRFI, C17orf77, KLRC4-KLRK1, KLRK1, SI1PR5 TBX21, KCTD9, IL2RB,
PLEKHF1, SKAP1, ZNF282, AKRIBI, TOPIMT, PRSS23, WBSCR22, CPNE2, SRSF5,
LBH, RAD 17, DLG3, SAMD3, CUTA, BCL.7C, HAPLN3, FSIP1, MT2A, SREBF1, ZNF831,
KIR2DL2, DYNLTI, POLR2L, CYB5R1, MAD2L2, KLRC4, GQS2, CTIF, F2R, EIF4ES,
FAMIOOB, SLC25A4, KIAA0564, CENPN, SSR4, CD3D, SBDS, PTGDR, NDUFB?7,
STMN1, NPLOC4, TMEM111, USP49, PTPRM, TMEM14A, ZNF284, USP46, CES4A,
SEC22C, CASC5, ASPH, ENSA, SECIIC, CD22, PAFAH2, GTF3A, SUB1, C20rf88,
LZTS2, PSME1, KLRG1, ACOTL

Or preferably MKI67, PLA2G16, TOX, ANKRD39, MT1X, AES, KIR2DL4, CTSW, RRM2,
ECHDC2, CXXC5, KLRC3, KLRC2, PPAPDC1B, GZMA, NKG7, SH2D2A, GPRS6,
SCML4, CD160, MRPL40, PDGFD, CCL5, KIR3DL2, KIR3DL1, KIR2D$, RBCKI,
PTGR2, KLRD1, GNLY, TC2N, CHML, MOAPI, CD38, PRDMI, KIR2DL3, KIR2DL1,
CENPF, LGALS3BP, MTHFDIL, PVRIG, CST7, CD3E, UGCG, CD99, IFNG, HCST,
LOC100293516, KLF9, TYMS, Clorft74, IFi44, FOXRED2, TOP2A, NCR3, EFHD2,
UROS, AM:IG 02, SNRNP27, APOL6, NMURI, MYL6B, LIMEl, STARD9, CCL4,
C10orfl37.

More preferably MKI167, PLA2G16, TOX.

[00350] Table 73 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and

represents genes/proteins in particular D C subpopulations, preferably of which the expression (or

143



WO 2017/147196 PCT/US2017/018963

activity) level is positively correlated with the quantitative phenotype ViraLoad(Copies/mi),
preferably associated with HIV infection.

[00351] Table 74

SDCBP, RBM27, KIAA1033, PRPF6, USP4, SCYL2, SLC38A6, TLRI, TIAFI, TMBIMI,
TDPI, HDLBP, ELP4, RIN2, NOC2L, NARS, TCEANC2, STXBP3, E4F1l, RAD50, DPF2,
ZCCHC6, ALKBHS8, RPGR, CTNNA1l, FAM164A, TMEM48, FUCA1, FNBPI1L, SKIL,
YARS2, SLC4A1AP, NUMB, RHOT2, TOP3B, ZFAT, CRLF3, PRG2, SLC43A3, RASSF2,
CITURCI, CHURC 1-FNTB, FNTB, UBL4A, SLC25A44, MRAS, CD300E, PIK3CS3,
RFWD2, ERCC5, BIVM, BIVM-ERCC5, ACAD10, FASTK, SPDYES5, SPTLCI, ZNF623,
APAM1, RNF146, SMAP2, ANGEL 1, CD44, CLN5, HIPK3, RFX1, GEMIN5, COG1,
BMPRIA, ZNF710, DST, BFAR, MDMI, CTSO, El24, FUS, ZSWTM6, SEC23IP, DDX56,
PAPSS2, KCTD15, TMEM106B, EXOSCIO, FBXW2, PSENI, DAPKI, ADSS, NUDCD3,
SH3PXD2A, FAM120B, ABAT, ST7L.

Preferably CD300E, PIK3C3, RFWD2, ERCC5, BIVM, BIVM-ERCC5, ACAD10, FASTK,
SPDYES5, SPTLCI, ZNF623, APAM1, RNF146, SMAP2, ANGEL 1, CD44, CLN5, HIPK3,
RFX1, GEMIN5, COG1, BMPRIA, ZNF710, DST, BFAR, MDMI, CTSO, ER4, FUS,
ZSWIM6, SEC23IP, DDX56, PAPSS2, KCTD15, TMEM106B, EXOSCIO, FBXW?2, PSENI,
DAPKI, ADSS, NUDCD3, SH3PXD2A, FAM120B, ABAT, ST7L.

[00352] Table 74 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype ViralLoad(Copiesml),
preferably associated with HIV infection.

[00353] Table 75

CD79A, PF4V1, FGFBP2, HIST1IH3A, ZAP70, KIR2DL2, KLRFI, SH2D2A, CLCFl, CD80,
ZNF683, GPRCS5C, P2RY1, GPR174, XCL2, CSF1, ODF3L1, IFITM1, MYOM2, STK17A,
CD22, FCRL5, RBP4, DNASE1L3, PRL, CPNE5, IRF7, TNFRSF 13B, XRCC3, ACE,
MTMR1, LCN2, PELP1, FLT3LG, OAS3, SGMS1, THOCI, RHOF, SERPTNII, CACNB3,
PK3R4, GCLC, IL2RA, Co6orfl05, DDX47, RBM10, OTOF, POM121, CNNS3, IL17RB,
OTuB2, GPR153, GABRA5, GTF2A1L, STON1, STONI1-GTF2A1L, MID2, BENDSG,
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CCDC110, SRSF2, FHOD3, SAMD12, ZNF323, MUC4, SULF1, CELSR1, CD68, CFP,
C220rf28, PSAP, GPR180, TMED7, TMED7-TICAM2, TICAM2, SPCS3, CTSD, C19orf79,
CYB5R1, ASCC3, IER3IP1, GDEI, NCF2, HMG20A, NCF4, ACAD8, TMEM159, CPVL,
EML2, STRADB, CRYBB1, LTA4H, EVI2A, UBXN2B, LSMD1, ENTPDS, GTF2EZ2,
CRIPT, SPPL2B, DBNDD2, CRHBP, HPS6, BBSl1l, LTB4R, MUDENG, TMSBA4Y,
HIST1H4E, CLEC4D, CUTC, FOS, CACNA2D4, ASGR2, LIN7A, FAAH, WLS, C220rf40,
C200rf196.

Preferably CD79A, PF4V1, FGFBP2, HIST1H3A, ZAP70, KIR2DL2, KLRF1, SH2D2A,
CLCF1, CD80, ZNF683, GPRC5C, P2RY 1.

[00354] Table 75 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from high neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-high neutralizers.
[00355] Table 76

CD79A, PF4AV1, FGFBP2, HIST1H3A, ZAP70, KIR2DL?2, KLRF1, SH2D2A, CLCFI, CD80,
ZNF683, GPRC5C, P2RY1, GPR174, XCL2, CSF1, ODF3L1, IFITM1, MYOM2, STK17A,
CD22, FCRL5, RBP4, DNASE1L3, PRL, CPNE5, IRF7, TNFRSF13B, XRCC3, ACE,
MTMRI, LCN2, PELPI, FLT3LG, OAS3, SGMS|, THOCI, RHOF, SERPINII, CACNBS,
PK3R4, GCLC, IL2RA, Cé6orfl05, DDX47, RBM10, OTOF, POM121, CNN3, IL17RB,
OTUB2, GPR153, GABRAS5, GTF2Al1L, STON1, STON1-GTF2A1L, MID2, BENDSG,
CCDC1 10, SRSF2, FHOD3, SAMD 12, ZNF323, MUC4, SULF1, CELSR1

[00356] Table 76 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from high neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non-high neutralizers.

[00357] Table 77

CD68, (CFP, C220rf28, PSAP, GPR180, TMED7, TMED7-TICAM2, TICA”M12, SPCS3,
CTSD, C19orf79, CYB5R1, ASCC3, IER3IP1, GDEI, NCF2, HMG20A, NCF4, ACADS,
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TMEM159, CPVL, EML2, STRADB, CRYBBI, LTA4H, EVE A, UBXN2B, LSMDI,
ENTPD5, GTF2E2, CRIPT, SPPL2B, DBNDD2, CRHBP, HPS6, BBS1, LTB4R, MUDENG,
TMSB4Y, HIST1IH4E, CLEC4D, CUTC, FOS, CACNA2D4, ASGR2, LIN7A, FAAH, WLS,
C220rf40, C2()orfl96.
Preferably C200rfl96.

[00358] Table 77 in an embodiment provides a signature of monocytes (e.g. ¢DC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from high neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non-high neutralizes.

[00359] Table 78

RPSAY2, FAM98B, C2orf76, RAB28, TMEM191B, ZNF76S, CRIPT, MANIC 1, ZNF771,
PRSS3, BET1, ENTP D5, CRHBP, ASCC3, ZC3H12D, STARDS3NL, GPKOW, ATF1,
PRKAGI, EVE A, RAB3C, MTUSI, CHCHDI, TPSABI, TPRKB, /BPl, NCF4, E2F4,
THG1L, SEC23A, NCBP2, IER3IP1, NAV1, LSM1, HIFNT, NXT2, TMED7, TMED7-
TICAM2, TICAM2, LAMP2, KRT72, SSRI, AFAPILI, OR51E1l, NDFTP2, ZBTBA41,
ZNF502, PLAA, PLEKHG4, FANCM, DDX47, ASB3, GPR75-ASB 3, RBM10, GCLC,
C9or£25, C200rfl94, VAV2, ZDHHC17, CD2AP, OSTalpha, SPATA5L1, RRNADI,
ZNF577, CD72, GADD45B, SH2D2A, PRR7, HIST1H3A.

Preferably FAM98B or ASCC3.

[00360] Table 78 in an embodiment provides a signature of monocytes (e.g. ¢DC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from low neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-low neutralizes.
[00361] Table 79

RPS4AY2, FAM98B, C2orf76, RAB28, TMEM19:iB, ZNF768, CRIPT, MANIC 1, ZNF771,
PRSS3, BET1, ENTPD5, CRHBP, ASCC3, ZC3H12D, STARD3NL, GPKOW, ATF]1,
PRKAGI, EVI2A, RAB3C, MTUS, CHCHDI, TPSABI, TPRKB, ABPl, NCF4, E2F4,
THGIL, SEC23A, NCBP2, IER3IP1, NAV1, LSM1, HIFNT, NXT2, TMED7, TMED7-
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TICAM2, TICAM2, LAMP2, KRT72, SSR1, AFAP1L1, OR51E1, NDFIP2.
Preferably RI>S4Y2, FAM98B, C2orf76, RAB28.

More preferably FAM98B or ASCC3.

Most preferably FAM98B.

[00362] Table 79 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from low neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non-low neutralizes.

{00363] Table 80

ZBTB41, ZNF502, PLAA, PLEKHG4, FANCIvi, DDX47, ASB3, GPR75-ASB3, RBM10,
GCLC, C9orf25, C200rfl94, VAV2, ZDHHC17, CD2AP, OSTaipha, SPATA5L1, RRNAD1,
ZNF577, CD72, GADD45B, SH2D2A, PRR7, HiST 1H3A.

Preferably CD72, GADD45B, SH2D2A, PRR7, F1IST1H3A.

[00364] Table 80 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents downreguiated genes in particular DC subpopulations, preferably associated with or
derived from low neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non-low neutralizes.

[00365] Table 81

LIPT2, LIN7B, BPL LINTA, F2RL1, WLS, THAPO, HPS6, ZFP90, FADD, LYG1, CSTLI,
UBXN2B, PRAMI, LEPREL2, GPR162, ZNF85, SERPINF2, C170rf90, ABHD4, CUTC,
ADHFE1, LTA4H, GPNMB, NECAB2, CAMK2G, MRP63, ZNF22, KRBA1, PSTPIPL,
TM2D1, CMTM4, ARHGAP9, YDIC, GLS2, MILRI, ANKRD42, Cl0orfl31, PARN,
ZBTB41, OPLAH, SHARPIN, UMPS, PDZD9, ANAPC16, ITGB2, HEBP1, CDC42BPA,
POLR2], PDZK 1, PPPIROA, NDFIP2, NOPS58, NAPA, UBE2D2, RAII, NEMF, PSTPIP2,
CPNE9, MADD, KIF21A, FRY, ARFGAP3, WARS, UBIAD1, RAD1, RGS12, PCDHGB3,
PCDHGA6, PCDHGB7, PCDHGA9, PCDHGAZ, PCDHGAO, PCDHGA7, PCDHGC4,
PCDHGB2, PCDHGBS6, PCDHGA11, PCDHGC3, PCDHGA3, PCDHGB1, PCDHGAS,
PCDHGBS, PCDHGB4, PCDHGAS, PCDHGA4, PCDHGA12, PCDHGA, PCDHGCS, C5,
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XRCC3, NCR 1, FARP2, TMEMS8S, (1)22, RWDD2A, KLRF1, HIST3H2A.

[00366] Table 81 in an embodiment provides a signature of monocytes (eg. cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from non-neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from not non-neutraiizers.
[00367] Table 82

LIPT2, LIN7B, BPI, LIN7A, F2RL1, WLS, THAP9, HPS6, ZFP90, FADD, LYGI, CSTLI,
UBXN2B, PRAM1, LEPREL2, GPR162, ZNF85, SERPINF2, Cl170rf90, ABHD4, CUTC,
ADHFEL, LTA4H, GPNMB, NECAB2, CAMK2G, MRP63, ZNF22, KRBA1, PSTPIPL,
TM2D1, CMTM4, ARHGAP9, YDJC, GLS2, MILR1, ANKRD42, C10orfl31, PARN,
ZBTB41, OPLAH, SHARPIN, UMPS, PDzZD9, ANAPC16, ITGB2, HEBPl, CDCA42BPA,

POLR2J, PDZK1.

Preferably LIPT2, LIN7B, BPI, LIN7A, F2RL1, WLS.
Or preferably LIN7B, ABHD4, TM 2D1, ANKRDA42.
More preferably LIN7B.

[00368] Table 82 in an embodiment provides a signature of monocytes (eg. cDC), and
represents upregulated genes in particular DC subpopuiations, preferably associated with or
derived from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from not non-neutralizers.

[00369] Table 83

PPPIROA, NDFIP2, NOPS8, NAPA, UBE2D2, RAIl, NEMF, PSTPIP2, CPNEY, MADD,
KIF21A, FRY, ARFGAP3, WARS, UBIADI, RADI, RGS12, PCDHGR3, PCDHGAS,
PCDHGRB7, PCDHGAYS, PCDHGAZ, PCDHGAI10, PCDHGA7, PCBHGC4, PCDHGREZ,
PCDHGB6, PCDHGALL, PCDHGC3, PCDHGAZ, PCDHGRI, PCDHGASR, PCDHGRS,
PCDHGB4, PCDHGAS, PCDHGA4, PCDHGAL2, PCDHGAL, PCDHGCS, €5, XRCC3,
NCR1, FARP2, TMEMSS, CD22, RWDD2A, KLRF1, HIST3H2A.

Preferably NCR1, FARP2, TMEMSS, CD22, RWDDZA, KLRF1, HIST3H2A.

Or preferably UBIADI, RAD1, PCDHGR3, PCDHGASG, PCDHGRB7, PCDHGAY, PCDHGAZ,
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PCDHGA 10, PCDHGA7, PCDHGC4, PCDHGB2, PCDHGB6, PCDHGAI 1, PCDHGCS,
PCDHGA3 , PCDHGB i, PCDHGA8, PCDHGB5, PCDHGB4, PCDHGA5, PCDHGAA4,
PCDHGA 12, PCDHGA 1, PCDHGCS, CD22.

More preferably CD22.

[00370] Table 83 in an embodiment provides a signature of monocytes (eg. cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from not non-neutralizers.

[00371] Table 84

FCERIA, GDI A, Cllorf67, HS>17B4, TNFRSFIOC, CRYZ, KLHDC8B, ABCC5, CLTCLI,
Cl2orf24, ZNF559, Cl6orf74, SNCA, MS4A6A, PADI4, CIGALTICI, GCA, F13Al1,
RTN4IP1, ACN9, OCEL1, RTN1, FGL2, WLS, SIGLEC7, Ci6orf88, COL9A3, GLCE,
Cl140rf80, NDRG2, HIBCH, PLBDI, F5, FAMI 64A, CEACAM4, AMICA1, ECI2, ZC4H2,
KCTD12, NUDT6, CD163, CPNE8, VNN2, PRDX3, TNFRSF6B, FYB, SKAP2, SPINTI,
FTG4, CPPED1, BPI, TMEM71, SCFD2, RHBDL2, DPYSL2, SERPINH1, ISOCI, S100A9,
ECHDC1, ALAD, BCAT2, NINJ2, PYGL, CBX}, SAMHD1, FAHD2A, FAM104B, VCAN,
PLODI, KLHI.22, ALG6, ANO10, DYX1Cl, CCPGl, RBM45, ALDH6A1, CLECA4A,
RENBP, RAB3D, TAMMA4l, MAP2K6, TACC3, TM6SF1, THYN1, CUTC, ALKBHS3,
MRP112, CAT, COMMDS, WDR83, PIGN, FAM72B, TMEM150A, TTLL12, EMB, COMT,
TBC1D9, TMEM128, NAALADLI, FAMIQ5A, PRMT3, C6orf97, PLB1, PR VK, ZNF354A,
LPL, MEGF9, S100A12, PAK1, CECRS5, ALG3, CMTM1, CKLF, CKLF-CMTM1, PTPRC,
NUAK2, C3orf23, PDHB, MRPL24, DPYD, TIAM1, RGS2, CWC27, CR1i, SEZ6L, CASP®G,
SPTSSA, ENTPDI, ATF1, ACOl, BCKDHB, MRPL3, PHACTR2, SLC25A40, CD33,
LAT2, VPS8, BRCC3, NKIRASI, FAM96A, NIIDT8, DAK, ClOorfl I, MRPS5, MYOQ7A,
FANCF, RFC3, N4BP2L1, VCL, CLPB, SULT1A3, LY86, PCMTD1, PCM 11)2, FAM82A1,
BLVRB, GKAPF, PRPS1, CTPS2, TMBIM4, ERGIC2, KCNE3, TK2, NDUFB2, GLIPR2,
FCHOI, CPNE3, LY75, CD302, LY75-CD302, CTSS, TXNDC17, EEF1E1, ILI6, SCP2,
ST20, ST20-MTHFS, MTHFS, ARHGAP24, DLAT, ZNF438, UGP2, GALNT7, Cborf51,
ARHGAP9, ROPNIL, SPATAG6, CSTLI, SCCPDH, ZMATS5, AP1S2, DDRGKI, CD300LF,
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RALBP1, RXRB, TNFS'13B, KCNE2, ANKRD34B, FCN1, FAM117B, PPT1, FAMG3A,
UBTF, ABCF2, L3MBTL2, ARHGEF6, TALDOI, YIF1B, CACYBP, TiMM44, PARN,
THOC7, TBXASl, C20orfl77, G6PD, SPCS2, PARVG, MAPKAPF, RNF44, PPP1R7,
ARL6IP5, RHBDDI, FCGR2A, ZNF33B, PAPSSI, AGTRAP, NAAA, RTN3, ITFG],
DGCR2, CPM, OSBPLI I, LASIL, REEP5, NCF2, CD4, CENPO, MGSTI, RAP1GDS],
ARHGAP15, SH3BGRL, GPR180, SUCLG1, ALG12, ZNF185, GPSl1l, CYBS5B, PLCBI,
DDX18, DOCKS, ADAMTS5, SMARCA4, THGIL, FKBP1A, HNMT, PTPMT1, RNF13,
LYPLA2, PGCP, LSM3, ZNF660, ALDH2, PRCP, OAZ2, ESD, PLEKHJ1, WDFY3, ALGS9,
SYK, SEPHS1, SDR39U1, ATPSE, EIF2B1, PAK2, RBM6, TMX4, CDK19, NCOA1,
SPTLC2, RNF130, PTPN2, ERBB2EP, MRPL37, POGK, PDIA4, CAST, C7orf73, SPCS3,
FGF13, TGFBI, C200rf30, PLLP, CAPZA2, ARPC1B, SHISA5, OAZI, ARPC3, FGR,
WDRS830S, PPP2R3B, SERBPI, NBN, DPY19L2, PPP1R14C, TMBIM6, OR51El, RGSI10,
TMPRSS12, KIF2C, BEGAIN, ZNF592, PPM1F, GRB10, PMPCA, GPBPI1L1, ZNF323,
KCNKS5, PBX4, ABR, SART1, SYNRG, KIAA0226, NLRC5, WARS, LTNI, NXF1,
SUPT6FL FRS2, CYTH1, SV2A, PRDM2, TAF7, ZNFXI, ATP10B, NCAPH2, CERK,
P2RX4, TNPOI, CEP70, KIF21A, YAF2, GATAD2A, MTRNR2L1l, CCNE2, GFRAL,
C3ort¥2, PCDHGB3, PCDHGAG6, PCDHGB7, PCDHGA9, PCDHGA2, PCDHGAIO,
PCDHGA7, PCDHGC4, PCDHGB2, PCDHGB6, PCDHGALl 1, PCDHGC3, PCDHGAS,
PCDHGBI, PCDHGA8, PCDHGBS5, PCDHGB4, PCDHGAS5, PCDHGA4, PCDHGA12,
PCDHGA1, PCDHGC5, CDC25B, FAM199X, ALASIL, ELP2, SERHL2, C6orfl06, INOSOD,
PDE7A, TRRAP, SP140, LRRC32, IL12RB1, TBC1D19, FBRS, ITGB7, ZNF773, SETDS,
GGA2, RELA, SYNE2, C2ort¥5, KLRDI, GUCAIB, Clorf2l, ST6GALNAC6, CYB561D1,
IRF4, ORMDL3, ZNF707, SPATA12, PLEKHO02, SEC61A2, CSFL SLC41A2, TMEM184B,
SLFEN12L, C20orfl 12, TIGIT, CHD7, ZNF295, LCAT, PATL2, MCOLN2, B4AGALTS5, CD22,
IRF1, PRKCH, FARP2, ZNF335, POMZP3, SMAD3, MET, PYHINI, GBP5, DUSP4, CD8B,
SH2D1A, OPTN, CYPIAI, CD8A, HMGA1l, ASB2, NKG7, 1124, CST7, ADAMZ2S,
HAPLN3, CD6, HCARS3, Cl2orf75, TARP, BENT, TNFRSF12A, GPRS6, IL6, TSPYL2,
TIPARP, TNFAIP3, HIST3H2A, CCLA4.

Preferably FCER1A, CD1A, CRYZ, KLHDCB8B, ABCCS5, ZNF559, C160rf74, SNCA,
MSAAGA, F13A1, RTN4IP1, WLS, SIGLEC7, PLBD1, F5, ZC4H2, PRDXS, CPPED1,
TMEM71, SCFD2, SERPINH1, ALAD, PYGL, VCAN, DYX1C1, CCPGI, CLEC4A, CUTC,
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MRPL12, CAT, EMB, COMT, FAM105A, Cé6orf97, ALG3, CMTMI, CKLF, CKLF-
CMTMI, PTPRC, NUAK2, PHACTR2, DAK, LY75, CD302, LY75-CD302, CTSS, EEFIEI,
SCP2, RALBPI, CACYBP, TBXASI, FCGR2A, RTN3, REEP5, SH3BGRL, GPR180, GPS!,
LSM3, PRCP, OAZ2, SUPT6H, MTRNR2L1, INO80D, TRRAP, ZNF773, Clorf2l,
CyYB561D1, TIGIT, CD22, ZNF335, OPTN, HMGAI, NKG7, HAPLN3, CD6, Cl12orf75,
BIN1, GPRS6, CCLA4.

More preferably SERPINH1, CLEC4A, CMTMI, CKLF, CKLF-CMTMI, CACYBP, OPTN.

Most preferably OPTN.

[00372] Table 84 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from elite controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-elite controllers.
[00373] Table 85

FCERIA, CD1A, Cllorf67, HSD17B4, TNFRSFIOC, CRYZ, KLHDC8B, ABCC5, CLTCLI,
Cl2orf24, ZNF559, Cl6orf74, SNCA, MS4AG6A, PADI4, CIGALTICI, GCA, F13A1,
RTN4IP1, ACN9, OCELI, RTN1, FGL2, WLS. SIGLEC7, C160rf88, COL9A3, GLCE,
C140rf80, NDRG2, HIBCH, PLBD1, F5, FAM164A, CEACAM4, AMICAI, ECI2, ZC4H2,
KCTD12, NUDT6, CD 163, CPNE8, VNN2, PRDX3, TNFRSF6B, FYB, SKAP2, SPINT1,
FIG4, CPPED1, BPi, TMEM71, SCFD2, RHBDL2, DPYSL2, SERPINH1, 1SOC1, S100A9,
ECHDCI, ALAD, BCAT2, NINJ2, PYGL, CBXL SAMHD1, FAHD2A, FAM104B, VCAN,
PLOD1, KLHL.22, ALG6, ANO10, DYX1C1, CCPGI, RBM45, ALDHG6A1, CLEC4A,
RENBP, RAB3D, TAMMA4l, MAP2K6, TACC3, TM6SF1, THYN1, CUTC, ALKBHS3,
MRPL12, CAT, COMMDS8, WDR83, PIGN, FAM72B, TMEM150A, TTLL12, EMB, COMT,
TBC1D9, TMEM128, NAALADL1, FAM105A, PRMT3, C6orf97, PLBI, PMVK, ZNF354A,
LPL, MEGF9, S100A12, PAKI, CECR5, ALG3, CMTMI, CKLF, CKLF-CMTMI, PTPRC,
NUAK2, C3orf23, PDHB, MRPL24, DPYD, TIAMI, RGS2, CWC27, CRI, SEZ6L, CASPS6,
SPTSSA, ENTPD1, ATF1, ACOI, BCKDHB, MRPL3, PHACTR2, SLC25A40, CD33,
LAT2, VPS8, BRCC3, NKIRASL, FAM96A, NUDT8, DAK, ClOorfl |, MRPS5, MYOQ7A,
FANCF, RFC3, N4BP2L1, VCL, CLPB, SULT1A3, LY86, PCMTD1, PCMTD2, FAM82A1,
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BLVRB, GKAP1, PRPSI, CTPS2, TMBIM4, ERGIC2, KCNES3, TK2, NDUFB2, GLIPR2,
FCHOI, CPNE3, LY75, CD302, LY75-CD302, CTSS, TXNDC17, EEF1E1, IiLi6, SCP2,
ST20, ST20-MTHFS, MTHFS, ARHGAP24, DLAT, ZNF438, UGP2, GALNT7, Cb5orf51,
ARHGAP9, ROPNI1L, SPATAG6, CSTL1, SCCPDH, ZMATS, AP1S2, DDRGK1, CD300LF,
RALBPI, RXRB, TNFSF13B, KCNE2, ANKRD34B, FCN1, FAM117B, PPT1, FAMG63A,
UBTF, ABCF2, L3MBTL2, ARHGEF6, TALDOI, YIF1B, CACYBP, 11MM44, PARN,
THOC7, TBXASl, C20orfl77, G6PD, SPCS2, PARVG, MAPKAPlL, RNF44, PPP1R7,
ARL6EP5, RHBDDI, FCGR2A, ZNF33B, PAPSSI, AGTRAP, NAAA RTN3, ITFGL,
DGCR2, CPM, OSBPLI |, LASIL, REEP5, NCF2, CD4, CENPO, MGST1, RAP1GDS],
ARHGAP15, SH3BGRL, GPR180, SUCLGI, ALG12, ZNF185, GPSl, CYB5B, PLCBI,
DDX18, DOCKS, ADAMTS5, SMARCA4, THGIL, FKBP1A, HNMT, PTPMT1, RNF13,
LYPLA2, PGCP, LSM3, ZNF660, ALDH2, PRCP, OAZ2, ESD, PLEKHJ1, WDFY3, ALG?Y,
SYK, SEPHS1, SDR39U1, ATPSE, EIF2B1, PAK2, RBM6, TMX4, CDK19, NCOA1L,
SPTLC2, RNF130, PTPN2, ERBB2IP, MRPL37, POGK, PDLA4, CAST, C7orf73, SPCS3,
FGF13, TGFBI, C200rf30, PLLP, CAPZA2, ARPC1B, SHISA5, OAZ1l, ARPC3, PGR,
WDRS830S, PPP2R3B, SERBP1, NBN, DPY19L2, PPP1R14C, TMBIM6, OR51EL
Preferably FCER1A, CDIA CRYZ, KLHDC8B, ABCC5, ZNF559, Ci6ort74, SNCA,
MSAAGA, F13A1, RTN4IP1, WLS, SIGLEC7, PLBD1, F5, ZC4H2, PRDX3, CPPED1,
TMEM71, SCFD2, SERPINFO, ALAD, PYGL, VCAN, DYXICI, CCPGI, CLEC4A, CUTC,
MRPL12, CAT, EMB, COMT, FAM105A, C6orf97, ALG3, CMTM1, CKLF, CKLF-
CMTM1, PTPRC, NUAK2, PHACTR2, DAK, LY75, CD302, LY 75-CD302, CTSS, EEFIEI,
SCP2, RALBPI, CACYBP, TBXASI, FCGR2A, RTN3, REEP5, SFDBGRL, GPR1 80, GPS,
LSM3, PRCP, OAZ2. More preferably SERPINHI, CLEC4A, CMTM1, CKLF, CKLF-
CMTM1, CACYBP.

Or preferably FCER1A, CDIA, Cllorf67, HSD17B4, TNFRSF10C, CRYZ, KLHDCS8B,
ABCCS5, CLTCLI, Cl2ort24, ZNF559, Ci16orf74, SNCA, MS4A6A, PADI4, CIGALTICI,
GCA, F13A1, RTN4IP1, ACN9, OCEL1, RTN1, FGL2, WLS, SIGLEC7, C160rf88,
COL9A3, GLCE, Cl4orfEO, NDRG2, HIBCH, PLBDI, F5 FAM164A CEACAMA4,
AMIGA 1, ECI2, ZC4H2, KCTD12, NUDT6, CD163, CPNES8, VNN2, PRDX3, TNFRSF6B,
FYB, SKAP2, SPINTI. More preferably FCER1A, CDIA, CRYZ, KLHDC8B, ABCCS,
ZNF559, C16o0rf74, SNCA, MSHAAGA, F13A1, RTN4IP1, WLS, SIGLEC7, PLBDI, F5,
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ZC4H2, PRDX3.

[00374] Table 85 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from elite controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non elite controllers.

[00375] Table 86

RGS10, TMPRSS12, KIF2C, REGAIN, ZNF592, PPM IF, GRB10, PMPCA, GPBPI1L1,
ZNF323, KCNK5, PBX4, ABR, SART1, SYNRG, KIAA0226, NLRC5, WARS, LTN1,
NXF1, SUPT6H, FRS2, CYTH1, SV2A, PRDM2, TAF7, ZNFXI, ATP10B, NCAPH2,
CERK, P2RX4, TNPOI, CEP70, KIF21A, YAF2, GATAD2A, MTRNR2L1, CCNE2,
GFRAL, C3orf62, PCDHGB3, PCDHGASG, PCDHGB7, PCDHGAJY, PCDHGA?2,
PCDHGA10, PCDHGA7, PCDHGC4, PCDHGB2, PCDHGB6, PCDHGA1l 1, PCDHGC3,
PCDHGA3, PCDHGB1, PCDHGAS8, PCDHGBS5, PCDHGB4, PCDHGAS5, PCDHGAA4,
PCDHGA12, PCDHGAI, PCDHGC5, CDC25B, FAM199X, ALAS1l, ELP2, SERHLZ2,
C6orfl06, INO8SOD, PDE7A, TRRAP, SP140, LRRC32, IL12RB1, TBC1D19, FBRS, ITGB7,
ZNF773, SETD5, GGA2, RELA, SYNE2, C2orf65, KLRD1, GUCA1B, Clorfzi,
ST6GALNAC6, CYB561D1, {RF4, ORMDL3, ZN1-707, SPATA12, PLEKH02, SEC61A2,
CSH, SLC41A2, TMEM184B, SLFN12L, C20orfl 12, TIGIT, CHD7, ZNF295, LCAT,
PATL2, MCOLN2, BAGALTS5, CD22, 1RF1, PRKCH, FARP2, ZNF335, POMZP3, SMAD3,
MET, PYH N1, GBP5, DUSP4, CD8B, SH2D1A, OPTN, CYPIAI, CD8A, HMGA1, ASB2,
NKG7, IL24, CST7, ADAM28, HAPLN3, CD6, HCAR3, Cl12orf75 TARP, BINI,
TNFRSF12A, GPRSS6, IL6, TSPY~L2, TIPARP, TNFAIP3, HIST3H2A, CCLA4.

Preferably SUPT6H, MTRNR2L1, INO80D, TRRAP, ZNF773, Clorf21, CYB561D1, TIGIT,
CD22, ZNF335, OPTN, HMGA1, NKG7, HAPLN3, CD6, C120rf75, BINI, GPR56, CCLA4.
More preferabiy OPTN.

Or preferably SMAD3, MET, PYHIN 1, GBP5, DUSP4, CD8B, SH2D1A, OPTN, CYH Al,
CD8A, HMGA1, ASB2, NKG7, IL24, CST7, ADAM28, HAPLN3, CD6, HCAR3, Cl120rf75,
TARP, BINI, TNFRSF12A, GPR56, IL6, TSPYL2, TIPARP, TNFAIP3, HIST3H2A, CCLA4.
More preferably OPTN, HMGAIi, NKG7, HAPLN3, CD6, C12orf75, BINI, GPRS6, CCLA4.
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[00376] Table 86 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from elite controller phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non elite controllers.

[00377] Table 87

ONLY, PRSS23, GZMB, IFIT2, PYHIN1, SIGLECI |, IFIT3, MCTS1, PRF1, SPRYD4,
PLEKHFI, SLAMF6, CXCLI I, COQ3, MXI, LCK, MARCO, GPRS6, MLYCD, XAH,
PHOSPHOI, SYCP2, GBP3, FANCL, LOC554223, UBASH3A, ZNF48, HLA-DOB, TAPZ,
DNAJC22, CRIPAK, TMEM181, ANXA9, SLC35B3, APOBEC3H, TMEM14A, ETV?2,
1LI7RB, OR52N5, ALKBH6, UGT2B4, TRIM22, RBM41, MRPS9, GBP4, PTOV1, PANXL
PBK, TPMT, FAM129C, MTOI, TMEM209, KCNE4, KIF4A, POU5SF1B, GPR83, ATXN3,
MYOIA, SLC2A4, DCAF13, TPRG1, SCOI, LIAS, C3orf70, KIFC1, GBP7, TATDNS3,
PRELP, SNRPD1, ALGIOB, WDTC1, RGS!17, ST8SIA1, CAMK2N1, TBC1D9B, N4BP2L?2,
FAM59B, XK, OPALIN, SLC12A3, MAPKIO, CDH12, GNBI, TKT, KIAAQ0368,
ARHGEF1, PSMD2, CLK3, FARP1l, AP2A2, CTDP1, MAD2L2, INF2, ARRB2, SDF4,
TMEM127, DHX9, EIF5A, CKAP4, SH3BP1, PDXP, NFATC1, BACE1, ATP6VOC, UTS2D,
AGMO, VPS18, PRKACA, HNRNPAO, TTLL4, ZNF219, PRUNE2, SELP, AMFR, ATP1IB,
ACOT1, FURJIN, TGFB1, ERN1, RUSC2, CNTD1, LHFP, SOCS6, BRF2, TCEALS3.
Preferably ZNF48 or MCTS.

More preferably MCTSI .

[00378] Table 87 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from previous controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-previous controllers.
[00379] Table 88

GNLY, PRSS23, GZMB, IFLT2, PYHI'NI, SIGLECI I, IFLT3, MCTSl, PRF1, SPRYDA4,
PLEKHFI, SLAMF6, CXCLI I, COQ3, MXI, LCK, MARCO, GPRS6, MLYCD, XAF,
PHOSPHOI, SYCP2, GEP3, FANCL, LOC554223, UBASH3A, ZNF48, HLA-DOB, TAP2,
DNAJC22, CRIPAK, TMEM181, ANXA9, SLC35B3, APOBEC3H, TMEMI14A, ETVZ2,
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1L17RB, OR52N5, ALKBH6, UGT2B4, TRIM22, RBM41, MRPS9, GBP4, PTOV1, PANX1,
PBK, TPMT, FAM129C, MTOI, TMEM209, KCNE4, KIF4A, POU5F1B, GPR83, ATXN3,
MYO 1A, SLC2A4, DCAF 13, TPRG1, SCOI, LIAS, C3orf70, KIFC1, GBP7, TATDNS,
PRELP, SNRPD1, ALG10B, WDTC1, RGS17, ST8SIA1, CAMK2N1, TBC1D9B, N4BP2L2,
FAM59B, XK, OPALIN, SLC12A3, MAPK10, CDH12.

Preferably ZNF48 or MCTSL1. More preferably MCTSL1.

Or preferably GNLY, PRSS23, GZMB, IFIT2, PYHIN1, SIGLECI |, IFIT3, MCTSL1, PRF1,
SPRYD4, PLEKHF1, SLAMF6, CXCL11, COQ3, MX1, LCK, MARCO, GPRS6, MLYCD,
XAF1, PHOSPHOI, SYCP2, GBP3, FANCL, LOC554223, UBASH3A, ZNF48, HLA-DOB,
TAP2, DNAJC22, CRIPAK, TMEM181, ANXA9. More preierably ZNF48 or MCTS1.

Or preferably MCTS1, SPRY D4, ZNF48, ANXAO.

[00380] Table 88 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non previous controllers.

[00381] Table 89

GNB1, TKT, KIAA0368, ARHGEFI, PSMD2, CLK3, FARPI, AP2A2, CTDP1, MAD2L?2,

INF2, ARRB2, SDF4, TMEM127, DHX9, EIF5A, CKAP4, SH3BP1l, PDXP, NFATCI],

BACEl, ATP6VOC, UTS2D, AGMO, VPS18, PRKACA, HNRNPAO, TTLL4, ZNF219,

PRUNE2, SELP, AMFR, ATH IB, ACOTI, FURIN, TGFBI, ERNI, RUSC2, CNTDI,

LHFP, SOCS6, BRF2, TCEALS.

Preferably SELP, AMFR, ATPF IB, ACOTI, FURIN, TGFBI, ERNI, RUSC2, CNTDI,

LHFP, SOCS6, BRF2, TCEALS.

[00382] Table 89 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferably associated with HIV infection. Preferably
downreguiation is evaluated compared to cells from non previous controllers.

[00383] Table 90
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CCL4, EGR2, HIST3H2A, DHRS3, TNFRSF 12A, TSPYL2, RHOH, 1L24, HCAR3, CYPIAI,
SDC2, BIN1, HMGA1, DUSP4, STX1A, ASB2, ADAM28, MET, Cl2orf75, LONRF1,
BCL3, PVRL2, IL6, RBM38, CXCRS5, CD6, POMZP3, FAMZ20C, SPRY2, ZNF295,
SLC35E4, NEU4, GNA12, PLEKH02, OVCA2, ZHX2, BIK, AKAP2, PALM2, PALM2-
AKAP2, PPP1R16B, MAFG, VOPP1, CCL28, ACOTL FCRLS3, IRF1, FAM46C, RAPGEF1,
VASH1, RELA, FAM168B, TGFB1, SEC61A2, LTBP4, AMFR, HNRPLL, ZDHHCIS,
CHD7, ELF4, CDC42EP4, IRF4, LRRC32, ZNF335, SCMLI, SUV39H1, HAVCRI, FBRS,
SPATA12, RBP4, CD22, TMEM184B, PPP3CC, PANX2, SLC7A1, GEM, ORMDLS,
TBC1D12, C20orfl 12, ST3GAL1, ATP11B, ZNF773, SLC43A2, LUZP1, SGTA, TNPOI,
CEP70, OPTN, CDK16, ALG2, SRA1, TPCN2, SYNJ1, CCNE2, C6orfl06, SPPL2A, SIVAL,
GATADZ2A, SUPT5H, ILVBL, CAV1, POLDIP3, KDMS5C, MZT2B, PLEC, SRCAP,
FAM21 1B, MED23, EML4, TRRAP, MEDI3L, ELP2, FAM193A, SRRT, LY6K, TFE3,
KLFC3, ANXA1l1, P2RX4, ZBTB7A, MVD, HMGXB4, KCND1, MTRNRZ2L1, ZNF24,
DFNB3L . RFWD3, GFRAL, SYN2, PLTN4, RNF10, AMD1, ATP6VOC, Cl2orf51, ZC3H18,
DGKA, FEM1B, ElIF¥5A, PRDM2, ARID2, U2AF1L4, L.RRC59, KRAS, CYTH1, KDM2A,
ATP1A1, SSFA2, PABPC4, MED22, WAPAL, TOR1AIP2, KIN, Clorf2l, ANKRD1 1,
DDA1, NXF1, TRPC4AP, TNFRSF1B, ABR, MKRNI, BTBD18, PLEKHGI1, PCBP2,
AFG3L2, PPM1F, PLEKHB2, DDX39A, GUK1, ZNF592, UHMK1, SENP6, SUPTG6H,
TGM4, CDC27, SDF4, KCNK5, DCAF4L1, SARTI, PI4KA, CNPPDI, GPBPILI, SRRMZ2,
TCIRG1, SEMA7A, MTMR3, SGEPi, FAM65A, P4HB, BEGAIN, LMOD2, ADRBK1,
SNPH, GABRA5, MFSD10, STARD9, HNRNPHI, NLGN4Y, LCT, DENR, HDAC2,
WDR830S, SERBPI, FGR, CAST, SLC4A1AP, TGFBI, ARPC1B, C7orf73, SLC31Al,
FAM54B, UQCRI I, SHISA5, NFYC, SRP9, C200rf30, SP140L, TDRD6, ITM2B, C20rf63,
NDUFS2, FCGR2A, RBM6, ERBB2IP, ATPSE, SERPINB6, SPTLC2, SNX14, OAZ2,
UQCRQ, LSM3, SNRNP40, KCNE2, CEP104, ANAPC16, CYBS5SB, FRCP, WRAJ>73, UBA3,
MRPL37, PLLCHI, RBHDM2, RNF141, ATRX, PRKDC, SCN9A, PGA3, DNAJC25, GNGI0,
DNAJC25-GNGL1 0, ZNF 131, TAS2R5, TPMT, KHDC1, SYK, TEXAS 1, SH3BGRL, SPCS2,
SEPHS1, CASD1, ANXA9, ZNF48, PSMDIO, PARVG, RALBP1, SLC46A1, REEPS,
OSBPLI I, DOCKS, APBBIIP, CPM, ENOPHI, LASIL, HNRNPUL2, NAAA, PAPSS,
PHF17, RAB11A, RTN3, NSi, SFT2D1, CACYBP, RHBDD1, PMS2, THOC7, CD4,
ARHGAP15, ITFG1l, BBIP1, UGP2, LILRAI, LILRA2, STAMBP, WWC2, Co6orf97,
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TNFSF13B, IFT140, ZNF33B, TXNDC15, SPRYD4, RABEP2, FPGT, TNNI3K, FPGT-
TNNI3K, HDACS8, CTSS, CTPS2, RNGTT, APiS2, \IRPi.52, FAMG63A, UMPS, SCOl,
LRSAMI, PARN, ACER3, FAM200B, MRPS25 DTWD1, APAF, MYOIA, MRPS5,
LILRAG6, LILRB3, L.ILRA3, FCN1, SPATA6, PCMTD2, Cb5orf51, TiMM44, C200rf72,
NEFH, SCCPDH, CLNSI1A, GPR18Q, FAMS86B2, GALNT7, NUAK2, SFXN5, HSDLZ2,
BTK, WDR67, SCP2, RBBP9, BLVRA, ANKRD44, TIGD7, DLAT, DAK, RNASEH2B,
PHACTR2, RBM41, CR1, B3GNTL1, ANKZF1, NDUFB2, BRCC3, NUDTS, EEFIEL,
VPS8, ALG3, WFDCS8, TSNAX, TXNDC9, OSBPLIA, GIN1, MRPL12, ZNF438, MLKL,
GLIPR2, II.1s, DIMT1, SLC25A40, MAML3, DNAJC1 1, NHLRC1, PCMTD1, FAM1 17A,
TBC1D9, LAT2, FAM96A, SULT1A3, TXNDC1l7, MAP2K6, PDCL3, MYCBP, FKBP4,
DNAJC17, SLC43A1, AKAP7, MEIS, v CAN, SERPINHI, EMB, PLBI, BLVRB, PMVK,
CWC27, MEX:F9, C3orf23, COMMDS8, ERCC8, PTPRC, CLEC4D, OLFML2B, DY X1C1,
CCPG1, APLF, CD33, PRMTS, DPYD, CLEC4A, DAPP1l, POLR2H, CMTM1, CKLF,
CKLF-CMTM1, TACCS, CASP6, TM6SF1, CAT, CUTC, ERGIC2, S10QA12, GLRX,
PARP16, C19orf59, PDHB, SPTSSA, PRMT3, DET1, TBCE, DDX23, FAM 105A,
ARHGAP24, CPPEDI, SULTIAI, TMEMT71, KLHL22, SCFD2, F5, FAMI 64A, C6orf203,
HEATR3, ALAD, SI100A8, ZFP36L2, CISDI, RHBDL2, C8orf55, SIGLEC15, SPINTI,
PIN4, SKAP2, TMEM128, TTC4, I1SOC1, NUDT6, VNN2, WLS, ALG6, ARLI I, CBX1,
ALDHG6A1, FYB, Cdorf43, THYN1, ZNF354A, NINJ2, KIF23, ATIC, PYGL, SELL, BPi,
MRPS9, RAB39A, P2RY13, GPD1L, F13A1l, SDCCAG3, RNF170, ALKBH3, MCTS,
C7orf58, FAHD2A, S100A9, PRDX3, CD200R1, COL9A3, HVCN1, AMICA1, COMMD10,
KCTD12, SLC25A43, PLBD1, CEACAM4, CD163, CD1C, MTX2, BCATZ2, RTN4iPIi,
FGL2, CPNES, TCEAL1, C160rf88, NDRG2, SIGLEC7, Cllorf82, MS4AAG6A, GCA, ACNS9,
CRYZ, TRIM7, Cl20ri24, C1GALT1C1l, PADI4, ABCC5, GLCE, KLHDC8B, CMKLR1,
Cllorf67, CLTCL1, PGA4, ZNF559, MNDA, HSD17B4, CDIA, ACYPL1, C3orf78.

Preferably .24, CYPIAI, POMZP3, PLEKHO02, IRF, RELA, IRF4, LRRC32, ZNF773,
CEP70, CCNE2, SUPT5H, TRRAP, RNF10, DCAFA4L1, PGA3, ANXA9, REEPS, CACYBP,
IFT 140, ZNF33B, SCOI, MYO 1A, FCN1, TIMM44, GPR180, SCP2, DLAT, EEFIE1,
ZNF438, FAM96A, TXNDC17, PTPRC, OLFML2B, CLEC4A, CMTMI, CKLF, CKLF-
CMTM1, CUTC, ERGIC2, FAM105A, C8orf55, TMEM128, ARLI I, KIF23, PYGL, MRPS9,
PRDX3, PLBD1, BCAT2, CPNE8, SIGLEC7, C1GALT1C1, GLCE, CMKLR1, ZNF559,
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HSD17B4, CDIA.

[00384] Table 90 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents differentially expressed genes in particular DC subpopuiations, preferably associated
with or derived from viremic controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-viremic controllers.
[00385] Table91

CCL4, EGR2, HIST3H2A, DHRS3, TNFRSF 2A, TSPYL2, RHOH, 1L24, HCAR3, CYPAI,
SDC2, BIN1, HMGA1, DUSP4, STX1A, ASB2, ADAM28, MET, Cl2orf75, LONRF1,
BCL3, PVRL2, IL6, RBM38, CXCRS5, CD6, POMZP3, FAMZ20C, SPRY2, ZNF295,
SLC35E4, NEW, GNA12, PLEKH02, OVCA2, ZHX2, BIK, AKAP2, PALM2, PALM2-
AKAP2, PPP1R16B, MAFG, VOPP1, CCL28, ACOT1, FCRLS, IRF1, FAM46C, RAPGEF1,
VASH1, RELA, FAM168B, TGFB1, SEC61A2, LTBP4, AMFR, HNRPLL, ZDHHCIS,
CHD7, ELF4, CDC42EP4, IRF4, LRRC32, ZNF335, SCMLI, SUV39H1, HAVCRI, FBRS,
SPATA12, RBP4, CD22, TMEM184B, PPP3CC, PANX2, SLC7A1, GEM, ORMDLS,
TBC1D 12, C20orfl 12, ST3GAL1, ATP1iB, ZNF773, SLC43A2, LUZPI, SGTA, TNPOI,
CEP70, OPTN, CDK16, ALG2, SRAI, TPCN2, SYNJ, CCNEZ2, C6orfl06, SPPL2A, SIVAI,
GATAD2A, SUPT5H, ILVBL, CAV1, POLDIP3, KDMS5C, MZT2B, PLEC, SRCAP,
FAM21 1B, MED23, EML4, TRRAP, MED13L, ELP2, FAM193A, SRRT, LY6K, TFE3,
KIFC3, ANXAl1, P2RX4, ZBTB7A, MVD, HMGXB4, KCND1, MTRNR2L1, ZNF24,
DFNB3I, RFWD3, GFRAL, SYN2, PLIN4, RNF10, AMD1, ATP6VOC, Cl12orf51, ZC3H18,
DGKA, FEMIB, EIF5A, PRDM2, ARID2, U2AF1L4, LRRC59, KRAS, CYTH1, K)WMI2A,
ATPIAI, SSFA2, PABPC4, MED22, WAPAL, TORI1AIP2, KIN, Clorf21, ANKRD1t,
DDA1, NXF1, TRPC4AP, TNFRSFiB, ABR, MKRN1, BTBD18, PLEKHG1, PCBP2,
AFG3L2, PPM1F, PLEKHB2, DDX39A, GUKI, ZNF592, IHMK1, SENP6, SUPTG6H,
TGM4, CDC27, SDF4, KCNK5, DCAF4AL1, SARTI, PI4KA, CNPPDI, GPBPILI, SRRM2,
TCIRG1, SEMA7A, MTMRS3, SGIPl, FAM65A, P4HB, BEGAIN, LMOD2, ADRBKI,
SNPH, GABRA5, MFSDIQ, STARD9, HNRNPHI, NLGN4Y.

Preferably 1L24, CYPIAI, POMZP3, PLEKHO02, IRF1, RELA, IRF4, LRRC32, ZNF773,
CEP70, CCNE2, SUPT5H, TRRAP, RNF10, DCAF4L 1.
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Or preferably CCL4, EGR2, HIST3H2A, DHRS3, TNFRSF 12A, TSPYL2, RHOH, I[L24,
HCAR3, CYPl1Al, SDC2, BIN1l, HMGA1, DUSP4, STX1A, ASB2, ADAM28, MET,
Cl12orf75, LONRF1, BCL3, PVRL2, iL6, RBM38, CXCR5, CD6, POMZP3, FAMZ20C,
SPRY 2, ZNF295, SLC35E4, NEU4. More preferably 1L24, CYPIAI, POMZP3, PLEKHO2.

[00386] Table 91 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from viremic controller phenotvpe, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non viremic controllers

[00387] Table 92

LCT, DENR, HDAC2, WDR830S, SERBP1, FGR, CAST, SLC4A1AP, TGFBI, ARPCI1B,
C7orf73, SLC31A1, FAM54B, UQCR11, SHISA5 NFYC, SRP9, C200rf30, SP140L,
TDRD6, rrm2B, C2orf63, NDUFS2, FCGR2A, RBM6, ERBB21P, ATP5E, SERPINBG,
SPTLC2, SNX14, OAZ2, UQCRQ, LSM3, SNRNP40, KCNE2, CEP104, ANAPCIS,
CYBS5SB, PRCP, WRAP73, UBA3, MRPL37, PLCB1, R3HDM2, RNF141, ATRX, PRKDC,
SCN9YA, PGA3, DNAJC25, GNG10, DNAJC25 -GNG10, ZNF131, TAS2R5, TPMT, KHDC1,
SYK, TEXAS 1, SH3BGRL, SPCS2, SEPHS1, CASD1, ANXA9, ZNF48, PSMD10, PARVG,
RALBP1, SLC46A1, REEP5, OSBPLI |, DOCKS, APBB1IP, CPM, UXORSii, LASIL,
HNRNPUL2, NAAA, PAPSS1, PHF17, RABI |IA, RTN3, NSL1, SFT2D1, CACYBP,
RHBDD1, PMS2, THOC7, CD4, ARHGAP15, ITFG1, BB1P1, UGP2, LILRA1, LILRAZ,
STAMBP, WWC2, C6orf97, TNFSF13B, IFT140, ZNF33B, TXNDC15, SPRYD4, RABEPZ,
FPGT, TNNI3K, FPGT-TNNI3K, HDACS, CTSS, CTPS2, RNGTT, AP1S2, MRPL52,
FAMG3A, XIMPS, SCOIl, LRSAMI, PARN, ACER3, FAM200B, MRPS25, DTWDI, APAH,
MYOIA, MRPS5, LILRA6, LILRB3, LILRA3, FCN1, SPATA6, PCMTD2, Cb5orf51,
11TMM 44, C200rf72, NEFH, SCCPDH, CLNSIA, GPR180, FAM86B2, GALNT7, NUAKZ2,
SFXN5, HSDL2, BTK. WDR67, SCP2, RBBP9, BLVRA, ANKRD44, TIGD7, DLAT, DAK,
RNASEH2B, PHACTR2, RBM41, CRI, B3GNTL1, ANKZF, NDUFB2, BRCC3, NUDTS,
EEF1E1, VPS8, ALGS3, WFDC8, TSNAX, TXNDC9, OSBPL1A, GINi, MRPL12, ZNFA438,
MLKL, GLIPR2, IL16, DIMT1, SLC25A40, MAML.3, DNAJC1i, NHLRC1, PCMTDI,
FAM117A, TBC1D9, LAT2, FAM96A, SULT1A3, TXNDC17, MAP2K6, PDCL3, MYCBP,

159




WO 2017/147196 PCT/US2017/018963

FKBP4, DNAJC17, SLC43A1, AKAP7, ME1SE, VCAN, SERPINH1, EMB, PLB1, BLVRB,
PMVK, CWC27, MEGF9, C3orf23, COMMDS8, ERCCS8, PTPRC, CLEC4D, OLFML2B,
DYXICI, CCPGI, APLF, CD33, PRMT5, DPYD, CLEC4A, DAPP, POLR2H, CMTMI,
CKLF, CKLF-CMTMI, TACC3, CASP6, TM6SF1, CAT, CUTC, ERGIC2, S100A12, GLRX,
PARP16, C19orf59, PDHB, SPTSSA, PRMT3, DET1, TBCE, DDX23, FAM105A,
ARHGAP24, CPPED1, SULT1A1, TMEM71, KLHL22, SCFD2, F5, FAM 164A, C6orf203,
HEATR3, ALAD, SI100A8, ZFP36L2, CISDI, RHBDL2, CB8orf55, SIGLEC15, SPINTIL,
PIN4, SKAP2, TMEM128, TTC4, I1SOC1, NUDT6, VNN2, WLS, ALG6, ARL11, CBX1,
ALDH6A1, FYB, C4orf43, THYN1, ZNF354A, NINJ2, KIF23, ATIC, PYGL, SELL, BPj,
MRPS9, RAB39A, P2RY13, GPDIL, F13Al1l, SDCCAGS, RNF170, ALKBH3, MCTSI,
C7orf58, FAHD2A, S100A9, PRDX3, CD200R1, COL9A3, HVCNI, AMICA1l, COMMDIO,
KCTD12, SLC25A43, PLBD1, CEACAM4, CD163, CDIC, MTX2, BCAT2, RTN4IP1,
FGL2, CPNES, TCEAL1, C160rf88, NDRG2, SIGLEC7, Cl lorf82, MSAAGBA, GCA, ACNY,
CRYZ, TRTM7, Cl20rf24, CIGALTICI, PAD14, ABCC5, GLCE, KLHDC8B, CMKLRI,
C1lorf67, CLTCL1, PGA4, ZNF559, MNDA, HSD17B4, CDIA, ACY P1, C3orf78.
Preferably PGA3, ANXA9, REEP5, CACYBP, IFT140, ZNF33B, SCOIl, MYOIA, FCN1,
TIMM44, GPR180, SCP2, DLAT, EEFIEI, ZNF438, FAM96A, TXNDC17, PTPRC,
OLFML2B, CLEC4A, CMTMI, CKLF, CKLF-CMTMI, CUTC, ERGIC2, FAMI105A,
C8orf55, TMEM128, ARL11, KIF23, PYGL, MRPS9, PRDX3, PLBD1, BCAT2, CPNES,
SIGLEC7, CIGALTICI, GLCE, CMKLRI, ZNF559, HSD17B4, CDIA. More preferably
ANXADO.

Or preferably RAB39A, P2RY 13, GPDI1L, F13A1, SDCCAG3, RNF170, ALKBH3, MCTS],
C7orf58, FAHD2A, S100A9, PRDX3, CD200R1, COL9A3, HVCNI, AMICA1l, COMMDIO,
KCTD12, SLC25A43, PLBD1, CEACAM4, CD163, CD1C, MTX2, BCATZ2, RTNA4IP1,
FGL2, CPNES8, TCEALI, C160rf88, NDRG2, SIGLEC7, Cllorf82, MSAABA, GCA, ACNY,
CRYZ, TRIM7, Cl2orf24, CIGALTICI, PADI4, ABCC5, GLCE, KLHDC8B, CMKLRI,
Cllorf67, CLTCL1, PGA4, ZNF559, MNDA, HSD17B4, CD1A, ACYPl, C3orf78. More
preferably ARLI I, KTF23, PYGL, MRPS9, PRDX3, PLBDI, BCAT2, CPNES8, SIGLEC7,
CIGALTICI, GLCE, CMKLRI, ZNF559, HSD17B4, CDIA.
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[00388] Table 92 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from viremic controller phenotype, preferably associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non viremic controllers.

[00389] Table 93

FLYWCH1, GRK5, LETMD1, PLEKHM3, Ca3orf67, TAZ, VGLL4, RPRD2, THOCL],
RRAS2, ING2, KRT18, SEC61A2, IRF4, LTV1, RBM10, KIAA1737, ZBTB39, POM121,
ZNF492, VRK3, OLFML2B, GPAT2, SNTB1, PGA4, ZNF506, IER3IP1, NAEI, IFT81,
SNX33, PPP1IR3D, SCOIl, ATN1, TMEM40, TNRC6C, VSIG2, FSDIL, TNS3, PEH,
ENTPD5, MURC, SPIRE 1, THAP5, SLC39A14, DIEXF, MH4A2, MAGE A 10, ZCRB1.

[00390] Table 93 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative CD3- CD 19+ CD 38int
CD27 Int B cell Activated Memmory-Germinal Center B cells phenotype, preferably associated
with HIV infection.

[00391] Table 94

FLYWCH1, GRK5, LETMD1, PLEKHM3, C3orf67, TAZ, VGLL4, RPRD2, THOC],
RRAS2, ING2, KRT18, SEC61A2, 1RF4, LTV1, RBM10, KIAA1737, ZBTB39, POM 121,

ZNF492.

[00392] Table 94 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD3- CD 19+ CD38Int
CD27 Int B cell Activated Memmory-Germinal Center B cells, preferably associated with HIV
infection.

[60393] Table 95

VRK3, OLFMLZ2E:, GPAT2, SNTB1, PGA4, ZNF5Q6, IER3IP1, NAEI, IFT81, SNX33,
PPP1IR3D, SCOI, ATNI, TMEM40, TNRC6C, VSIG2, FSDIL, TNS3, PEF, ENTPDS5,
MURC, SPIRE1, THAPS, SLC39A14, DIEXF, M$4A2, MAGEA10, ZCRB1.
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[00394] Table 95 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CDS- CD 19+ CDSSInt
CD27 Int B cell Activated Memmory-Germinal Center B cells, preferably associated with HIV
infection.

[00395] Table 96

TRAK2, STEAP4, DDI2, PPPIRII, HDLBP, TOMIL2, SMGY, FAMI57A, MGAM,
RACGAPI, BANP, UBAP2, MTF1, ZRANBZ, NUMB, MIS12, OXSR1, SRSFI, Chlo4,
CDC73, CSF2RA, RCBTB2, ARHGDIA, SEC61A1L, SAFB, ACSLS5, UXT, KIFC3, DMXL2,
MGST1, GHITM, CCDC92, LPAR1, CFLAR, REX0?2, NEB, ATPSAPIL, HLA-DPAL,
ZNF66T7, ENAH, XAF1, VTIIB, B3GNT6, ENC1, RPSIS, CBFA2T2, SHMTI, LIN2EA,
TPCN1, TMEM169, PML, C9orfo1, TAF8, NCOA7, Coorfo, RAETIE, CEP104, SYVNI,
RNP(C3, PIPOX, B3GALTZ, DZIP3, UZAFIL4, DPPO, WHAMM, TCEALE, PGAMS,
C200rf152, MAP3KO, IFITM3, ZBTB44, ZNF426, MOG, OAS3, PNPO, TTYHI, SLC6ALL,
SHROOMI1, GPSMZ, HDGFRP2, ZNFE765, CCDC25, RPAIN, STESIAL, PPPIR3Z,
CD300LG.

[00396] Table 96 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype Age,
preferably associated with HIV infection. Age parameter refers to the age of patients included in
the study cohort.

[00397] Table 97

TRAK?2, STEAP4, DDI2, PPP1R11, HDLBP, TOMI1L2, SMG9, FAMI157A, MGAM,
RACGAPI, BANP, UBAP2, MTF, ZRANB2, NUMB, MIS12, OXSRI, SRSF1, CD 164,
CDC73, CSF2RA, RCBTB2, ARHGDIA, SEC61A1, SAFB, ACSL5, UXT, KIFC3, DMXL2,
MGST 1, GHITM, CCDC92, LPAR1, CFLAR, REX02.

[00398] Table 97 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level ispositively correlated with the quantitative phenotype Age, preferably associated
with HIV infection.

[00399] Table 98

NEB, ATP6APIL, HLA-DPA1l, ZNF667, ENAH, XAFl, VTI1B, B3GNT6, ENC1, RPS}9,
CBFA2T2, SHMT1, LFN28A, TPCN1, TMEM169, PML, C9orf9l, TAF8, NCOA7, C9orf9,
RAET1E, CEP104, SYVN1, RNPC3, PIPOX, B3GALT2, DZIP3, U2AF1L4, DPP9,
WHAMM, TCEALS8, PGAMb5, C20orfl52, MAP3K9, IFITM3, ZBTB44, ZNF426, MOG,
OAS3, PNPO, TTYHI, SLC6A11, SHROOMI, GPSM2, HDGFRP2, ZNF765, CCDC25,
RPAIN, ST8SIA1, PPP1R32, CD300LG.

[00400] Table 98 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level isnegatively correlated with the quantitative phenotype Age, preferably associated
with HIV infection.

[00401] Table 99

LMF, KCTD3, DYRK4, THRAP3, EFHA1l, GLS2, MIF, ZFY, PAXIP1, BLK, AKR1D1,
HECTD2, SLC39A4, PDCD4, ZFP62, PIGP, STK36, C200rf94, HIPIR, NATY9, ITGAG,
VWABSB1, DAK, BYSL, UBE2CBP, SLC10A7, C190rf63, CRYZ, GBA2, DPY19L3, MPP1,
FBXL15, LHFPL4, GNLI, SEMA3C, PIK3C2B, FXR2, TOLLIP, CGGBPI, CAMKK2.

[00402] Table 99 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype
CD4Count(Cellymm3), preferably associated with HIV infection.

[00403] Table 100

LMF, KCTD3, DYRK4, THRAP3, EFHA1l, GLS2, MIF, ZFY, PAXIPI, BLK, AKRI1D1,
HECTD2, SLC39A4, PDCD4, ZFP62, PIGP, STK36, C200rf94, HIPIR, NATQ ITGASG,
VWABSB1, DAK, BYSL, UBE2CBP, SLC10A7, C190rf63, CRYZ.

[00404] Table 100 in an embodiment provides a signature of monocytes (e.g. cDC), and

represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
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activity) level is positively correlated with the quantitative phenotype CD4Count(Celismm3),
preferably associated with HIV infection.
[00405] Table 101

GBA2, DPY19L3, MPP1, FBXL15, LHFPL4, GNL1, SEMA3C, PIK3C2B, FXR2, TOLLIP,
CGGBP1, CAMKK2.

[00406] Table 101 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD4Count(Cellsmm3),

preferably associated with HI'Y infection.

[00407] Table 102

DEPDCS, PSMA3, KTN1, GPR1, CD9SL2Z, ZC3HS, HORMADI, MTIE, RAPGEF2,
A4GALT, SELS, SESTDI, NDUFAZ, MYOSC, PDE4B, RPL2ZLI, UQCRH, SIAHI,

TMEMI04, UIMC1, ASNS, PSMAZ2, ZINF836, ZCWPW 1, KIAA1467, MORF4L2, LAMRB3,
RNF139, PSMAT, INGS, LRRCERB, NUBI, SECI3, BNPEP, VPSI3A, ADCY9, PRKRIPI,

LOC100289561, MAPIB, RSFI, ZNF302, ZNF377, COQ3, JAK3, HMGZ0A, ZBTB40,
BOD2, ERAP2, ASTE], NR2C2, MCTP2, ALOX12, MDNI, RADS50, MRPS§17, EMR3,
ZNF141, PUS3, NOLE, NPIPL3, 1G], RET, ADCKS, DIEXF, ZNF75A, SPDYE2ZL.

2

[00408] Table 102 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative conventional T
follicular helper cell phenotype defined as CXCR5+CXCR3-PD1+, preferably associated with
HIV infection.

{00409] Table 103

DEPDC5, PSMA3, KTN1, GPR1, CD99L2, ZC3H8, E-IORMAD1l, MTI1E, RAPGEF2,

A4GALT, SELS, SESTDI, NDUFA2, MYO05C, PDE4B, RPi.22i.1, UQCRH, SIAH1,

TMEMIO4 ., UIMC1, ASNS, PSMA2, ZNF836, ZCWPWI, KIAA1467, MORF4L2, LAMB 3,
RNF139, I>SMA1, ING5, LRRC8B, NUB1, SEC13, DNPiLP, VPS13A, ADCY9, PRKRIPL,

LOCI 00289561, MAP1B, RSF1.
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[00410] Table 103 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative conventional T follicular helper cell
phenotype defined as CXCR5+CXCR3-PD1+, preferably associated with HIV infection.

[00411] Table 104

ZNF302, ZNF577, COQ3, JAK3, HMG20A, ZBTB40, BO9D2, ERAP2, ASTE1l, NR2C2,
MCTP2, ALOX12, MDNI, RAD50, MRPS17, EMR3, ZNF141, PUS3, NOL8, NPIPL3, 1G],
RET, ADCKS5, DIEXF, ZNF75A, SPDYEZ2L.

[00412] Table 104 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative conventional T follicular helper cell
phenotype defined as CXCR5+CXCR3-PD1+, preferably associated with HIV infection.

[00413] Table 105

SUPT7L, ARFGAPL, AP2A2, TNPOI, CDR2, ABCA5, SMG1, NBPF24, CDCP1, SUSDS5,
SERACI, SLC30A4, HPS3, RNF219, POLR3F, MLLT6, ITGAS, TMEM136, HIPK2,
CLASPI, SLC7A1l1, TNFAIP6, CYB5D1, DOLK, MICALLI, TMEM184B, CCL4, ARID2,
C1l7orf63, IL6R, DVL3, MED31, SYDE2, BAGALT6, ZEB2, BTN2A1l, ZNF124, SMCA4,
LTMS3, BTBDI, NOX5, ZBTB4, ATP2A3, PAM16, COR07-PAM16, CORO07, WDR9I,
ZNF154, ILVBL, PDE2A, BMJ1, GOLGB1, ALDHIL1 EXOC3, EXOC5, ABL1M1,
GMEB1, CDKN1B, AIF1, FAM92A1, PffizOl, ZMYNDS8, SERPINA1l, TTC27, EIF2B1,
F13Al1l, COX7A2, AATF, CISD3, PLEKHJ, TLNI, ERP29, NSMCE4A, CAMKI1,
TRAPPC12, DLG1, BIrN2, RTN1, TRADD, LCP1, FKBP3, Clorfl23, YIF1A, DPEP2,
VMAC, TMEM173, FBX044, SPOCK1, DYSF, FAM149B1, F5, COX16, SYNJ2BP-
COX16, SYNJ2BP, C190rf24, PRR13, ALDH6A1, ADII, SCFD2, BNIP3, FKBP4, ARPC4,
ARPCA4-TTLL3, TTLL3, DDO, LY6G5C, FAHD2A, EIF3B, MRPL34, RINF220, RAB8A,
LILRAG6, LILRB3, LILRA3, BRATL SH3KBPl1l, HDACS8, BTK, LPCAT2, GLIPR1,
NPEPL1, UTP14A, ARHGDIB, HMBOX1, GNB1L, TNFRSF6B, PEPD, ZC4H2, SEMAGA,
TOMMG6, METAPL, C200rfl97, TRIM34, TRIM6, TRi\'16-TRi\134, DPCD, ACPP, ERLINZ2,
TBC1D9B, TBCE, FXN, NDUFA3, CPPEDI, TBCB, UBLCP1, UBL7, TMEMI41, ALAD,
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TSN, SNTB1, CYB5D2, DES, ROGDI, ESF1, AIJRKAIP1, JAK3, C6orf70, AAAS, PARK?7,
WLS, PTPN18, NLRP1, C10orf54, CECR5, CUTC, PCYT2, ZFP64, MSRB2, LYST, MSN,
CRELD1, SCLTI, VASP, TMEM42, MYO07B, TSENI5 CARDY9, IL13RA1, KCTDI15,
AGTRAP, C9orfl39, SNRPC, MPND, FAM 125A, STXBP2, CAPN3, SSIGMAR1, MAP3K®,
CERKL

[00414] Table 105 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative T follicular helper cell-
like phenotype CXCR5+PD1+, preferably associated with HI'V infection.

[00415] Table 106

SUPT7L, ARFGAPI, AP2A2, TNPOI, CDR2, ABCAS, SMG1, NBPF24, CDCP1, SUSDS,
SERACI, SLC30A4, HPS3, RNF219, POLR3F, MLLT6, ITGA5 TMEM136, HIPK2,

CLASP1, SLC7A11, TNFAIP6, CYB5D1, DOLK, MICALLI, TMEM184B, CCL4, ARD32,
Cil7orf63, IL6R, DVL3, MED31, SYDE2, B4A4GALT6, ZEB2, BTN2A1l, ZNF124, SMCA4,
LIMS3, BTBDI, NOX5, ZBTB4, ATP2A3, PAM16, COR07-PAM16, CORO07, WDR91,
ZNF154, ILVBL, PDE2A, BIN1, GOLGB1, ALDHILI, EXOC3, EXOC5, ABLIMI,

GMEBL1.

Preferably SUPT7L, AREGAP1, AP2A2, TNPOI, CDR2, ABCA5, SMGI.

[00416] Table 106 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively correlated with the quantitative T follicular helper cell-like phenotype
phenotype CXCR5+PD1+, preferably associated with HIV infection.

[00417] Table 107

CDKN1B, AiFl, FAM92A1, PIEZOI, ZMYNDS8, SERPINALl, TTC27, EIF2B1, F13A1,
COX7A2, AATF, CISD3, PLEKHJ1, TLN1, ERP29, NSMCE4A, CAMK1, TRAPPC12,
DLGI, BrN2, RTN1, TRADD, LCP1, FKBP3, Clorfl23, YIF1A, DPEP2, VMAC,
TMEM173, FBX044, SPOCK1, DYSF, FAM149B1, F5, COX16, SYNJ2BP-COX16,
SYNJ2BP, C190rf24, PRR13, ALDH6A1, ADD, SCFD2, BNIP3, FKBP4, ARPC4, ARPC4-
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TTLLS3, TTLL3, DDO, LY6GS5C, FAHDZ2A, EIF3B, MRPL34, RNF220, RABS8A, LILRAG,
LILRB3, LILRA3, BRATL SH3KBP1, HDAC8, BTK, LPCAT2, GLIPR1, NPEPLI,
UTP14A, ARHGDIB, HMBOX1, GNBI1L, TNFRSF 6B, PEPD, ZC4H2, SEMAGA, 10 \1Mz<,
METAPL, C200rfl97, TRIM34, TRIM6, TRIM6-TRIM34, DPCD, ACPP, ERLINZ,
TBC1D9B, TBCE, FXN, NDUFA3, CPPED1, TBCJ, UBLCPI, UBL7, TMEM14 1, ALAD,
TSN, SNTBI, CYB5D2, DES, ROGDI, ESF1, AUR]J<AIP1, JAK3, C6orf70, AAAS, PARK?7,
WLS, PTPN18, NLRP1, ClQorf54, CECR5, CUTC, PCYT2, ZFP64, MSRB2, LY ST, MSN,
CRELDI, SCLTI, VASP, TMEM42, MYO07B, TSEN15 CARDY9, IL13RA1, KCTDI15,
AGTRAP, C9orfl39, SNRPC, MPND, FAM 125A, STXBP2, CAPN3, SIGMARI, MAP3KS®,
CERKL

Preferably TMEM42, MY07B, TSEN15, CARDY9, IL13RA1, KCTD15, AGTRAP, C9orfl39,
SNRPC, MPND, FAM125A, STXBP2, CAPN3, SIGMARI, MAP3K6, CERKL.

[00418] Table 107 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular D C subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative T follicular helper cell-like
phenotype phenotype CXCR5+PD1+, preferably associated with HIV infection.

[00419] Table 108

CD22, FCRL5, CD79A, XRCC3, ACE, SH2D2A, CD80, PIK3R4, PELP, TMEMI19%A,
M:$4A1, IRF7, SGMSI, MADD, EZR, NOP58, IL2RA, KiR2DL2, FL.T3LG, CDC42SE]L,
CERK, Cl4orf21, CPNE5, SFT2D2, IRF9, GTF2A1L, STONI, STONI -GTF2A1L, MKLNI,
DLC1, SLC5A3, NUMA1, KIAA1522, SART1, PF4V 1, IL21R, EARS2, MYOM2, C120rf75,
RHOF, GPR174, IFITMI, PLEKHM3, CSFI, NEMF, FGFBP2, FARP2, NLRC5, NFKBI,
XCL2, ERNI, ZAP70, MCOLN2, GPR68, GPNMB, COMT, BCKDHA, TMEM91, RNF170,
TRIM34, TRIM6, TRIM6-TRIM34, CAMK2G, ZNF561, PLTP, GGT7, GRSF1l, MRPSZ2S,
1DH3G, YDJC, ITM2B, TKT, CLEC4A, HMG20A, PARN, RAB3D, LiX711 CACNB2,
TFEB, SCRN2, C200rf30, FCN1, UPK3BL, C190rf79, DUSAL, CDC42BPA, PRICKLES,
ERP29, 1'MPS, AGTRAP, FBXL5, HEBP1, RPS19BP1, C200rfl96, GDE1l, NUDTS6,
IER3IP1, ABHD4, HPS6, ZFP90, LSMD1, PYGL, SLC25A43, HYAL4, RBP7, SULT1AZ2,
RAB40C, CPVL, SHARPEN, BACEl, ARHGAP9, PRKCDBP, CYB5R1, CLEC4D, DRAM2,
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AP1S2, DBNDD2, CEP104, EIF4E3, LIN7A, SIGLEC12, RANGRF, ASGR2, FOS, LTA4H,
RNF130, UBXN2B, CUTC, MILR1, WLS.
Preferably CD22.

[00420] Table 108 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype HIV-1-
specific Neutralizing breadth defined by the proportions of HiV -1 strains tested (n=I ) by the
plasma of the study patients, , preferably associated with HIV infection.

[00421] Table 109

CD22, FCRL5, CD79A, XRCC3, ACE, SH2D2A, CD80, PIK3R4, PELP1, TMEM194A,
MSAAL, IRF7, SGMS1, MADD, EZR, NOP58, IL2RA, KIR2DL2, FLT3LG, CDC42SE],
CERK, Cl4orf21, CPNE5, SFT2D2, IRF9, GTF2A1L, STON1, STON1-GTF2A 1L, MKLN1,
DLCL SLCBHA3, NUMAI, KIAA1522, SARTL PF4VL IL21R, EARS2, MYOM?2, C120rf75,
R¥10I:, GPR174, 1FITM1, PLEKHM3, CSF1, NEMF, FGFBP2, FARP2, NLRC5, NFKB1,

XCL2, ERN1, ZAP70, MCOLN2, GPR6S.
Preferably CD22.

[00422] Table 109 in an embodiment provides a signature of monocytes (eg. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype HIV-1-specific
Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=l |) by the plasma of
the study patients, preferably associated with HIV infection.

[00423] Table 110

GPNMB, COMT, BCKDHA, TMEM91, RNF170, TRIM34, TRIM6, TRIM6-TRIM34,
CAMK?2G, ZNF561, PLTP, GGT7, GRSF1l, MRPS28, IDH3G, YDJC, ITM2B, TKT,
CLEC4A, HMG20A, PARN, RAB3D, LIN7B, CACNB2, TFEB, SCRN2, C200rf30, FCN1,
UPK3BL, C190rf79, DUSAL, CDC42BPA, PRICKLE3, ERP29, LIMPS, AGTRAP, FBXLS5,
HEBP1, RPS19BP1, C200rfl96, GDEI, NUDT6, IER3IP1, ABHD4, HPSo, ZFP90, LSMDI,
PYGL, SLC25A43, HYAL4, RBP7, SULTLA2, RAB40C, CPVL, SHARPIN, BACEL,
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ARHGAP9, PRKCDBP, CYB5R1, CLEC4D, DRAM2, AP1S2, DBNDD2, CEP 104, EIF4E3,
LINT7A, SIGLEC12, RANGRF, ASGR2, FOS, LTA4H, RNF130, UBXN2B, CUTC, MILR1,

WLS.

[00424] Table 110 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype HIV-1-specific
Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=I |) by the plasma of
the study patients, preferably associated with HIV infection.

[00425] Table 111

PRKDC, TMEM56, ERH, UBAC2, PGA4, AIMI, EIFAEBP3, CD40, GLGI, TNSS3, CD38,
CNOT7, MAP2K4, WDR73, THAP5, Cllorf58, CTSB, AKRIBL KIF9, CPVL, ADSL,
TORI1B, TRAM2, SCO1 PVR, PNOC, HENMT1, SPTLC2, ACO1, VSIG2, FEZ2, HEATR2,
MRPS9, SERINC3, CSorfiO, ZNF253, CD58, LTLRA4, MRPS27, WRB, SLC39A10,
TMEM222, MRPSI 6, CD4, RAB1 1A, NFE2L 3, AFF4, KIAA0226, SART1, WEE1, PIK3CG,
ASB7, RUSC2, NRSN2, HIPK1, APPL2, TCTN1, NXF1l, MAPK12, C4orf40, RCORS3,
LETMD1, ACINI, FLYWCH1, TNFRSF12A, LPAR2, SMPD1, PRKCG, MFN2, SETD1B,
MADD, AKAP17A, FAM91Al, PHTF2, GRK5, LTA, HIST3H2A, FAM76B, KDM3B,

VGLL4, SEC61A2, GRIPAPL

[00426] Table 11t in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CD3- CDI9+
CD38LO/- CD27- B cells (NAlike), preferably associ ated with HIV infection.

[00427] Table 112
PRKDC, TMEM56, ERH, UBAC2, PGA4, AIMI, EIFAEBP3, CD40, GLGI, TNS3, CD38,

CNOT7, MAP2K4, WDR73, THAP5, Cllorf58, CTSB, AKRIBL KIF9, CPVL, ADSL,
TOR1B, TRAM 2, SCQ1, PAH, PNOC, HENMT1, "5PTLC2, ACOIl, VSIG2, FEZ2, HEATR2,
MRPS9, SERIISC3, Cb5orf30, ZNF253, CD58, LILRA4, MRPS27, WRB, SLC39A10,
TMEM222, MRPS16, CD4, RAB1 1A, NFE2L3.
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Preferably PRKDC.

[00428] Table 112 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CDS- CD 19+ CD38LO/-
CD27- B cells (NAlike), preferably associated with HIV infection.
[00429] Table 113
AFF4, KIAA0226, SART1, WEEI, PIK3CG, ASB7, RUSC2, NRSN2, HIPK1, APPL2,
TCTN1, NXFI, MAPK12, C4orf40, RCOR3, LETMDI, ACINI, FLYWCH1, TNFRSF12A,
LPAR2, SMPDI, PRKCG, MFN2, SETDIB, MADD, AKAP17A, FAM91A1, PHTF2, GRKS5,
LTA, HIST3H2A, FAM76B, KDM3B, VGLL4, SEC61A2, GRIPAPL.

[00430] Table 113 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD 19+ CD38LO/-
CD27- B cells (NAlike), preferably associated with HIV infection.

[00431] Table 114

CD22, GPR56, FAMI 05A, GZMB, M34A1, SLAMF6, RHOC, IFITM1, Cl70rf56, CPNES5,
MYOM2, NUMA1, CTSW, NLRC5, OAS3, NKG7, HAUS3, PF4V1, NCALD, NFX1,
CUX1, ZNF683, MCOLNZ2, PRF1, CLYBL, FRY, SFT2D2, GTF3Cl, LIMD1, RPRD2,
NCKAP5L, Ci7orfl00, C12orf75, COQ3, LCAT, CADMI, 1G], SH2D2A, PTPRCAP,
FCRL5, SYVN1, ACE, ST7, RHOF, SYNE2, SAMD3, PNPLA6, CD79B, ETVS5, IFITM3,
PLD4, XRCC3, GNLY, PRSS23, OAS2, IFNG, CCM2, HARBI1, GPRI71, SKAP]1,
CCDC30, SLCOIA2, F2R, GATA3, TUBGCP6, Cldorf2l, IL21R, SPG7, PCDHGBS3,
PCDHGAG6, PCDHGB7, PCDHGA9, PCDHGA?2, PCDHGA10, PCDHGA7, PCDHGCA4,
PCDHGB2, PCDHGB6, PCDHGAI |, PCDHGC3, PCDHGA3, PCDHGB1, PCDHGAS,
PCDHGB5, PCDHGB4, PCDHGAS5, PCDHGA4, PCDHGA12, PCDHGA1l, PCDHGCS,
CDC25B, PYHI'N1, ZNF23, ARHGEF9, ACACB, IFI27, ECHDC2, RBM33, UBASH3B,
CERK, SMARCE1, PCDH9, IFT88, FGFBP2, ZAP70, GALE, ACOT7, ADA, PSKH1,
NUP107, PI4K2B, FDXR, ABI3, AKIl, ARHGAP27, CD8A, IBTK, FBX034, CHP, CPM,
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APBA3, HELQ, CTSK, EIF4E3, AGMO, HMGN3, MAML3, POLR2D, CALU, MILR1,
HN1L, CANX, EIF1AY, PTEN, RALBP1, SPIRE], BPi, ASAP1, KIAA0141, SSR2, SSPO,
LHFPL2, LIMK2, WLS, (CNili, CKAP4, GPNMB, DMXL2, CSF2RA, SLC3A2, 0OS9,
CRTAM, METTLY9, GLRX2, UBXN2B, HEBPI, SPG21, UPK3BL, FBN2, YDJC, CLEC4D,
PLA2G7, THAPO, FCNI, TPTI, HSD3B7, TM2D1, POGK, CLECA4G, RPS19BP1, SDF2,
QPCT, C19orf79.

Preferably CD22.

[00432] Table 114 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype CD3- CD 19-
CD38Hi CD27Hi (PBlike), preferably associated with HIV infection.

[00433] Table 115

CD22, GPRS6, FAMIO9A, GZMB, MS4A1, SLAMF6, RHOC, IFITM1, Cl7orf536, CPNES,
MYOM2Z, NUMATL, CTSW, NLRCS, OAS3, NKG7, HAUS3, PF4V1, NCALD, NFXI,
CUX1, ZNFo683, MCOLN2, PRF1, CLYBL, FRY, SFT2D2, GTF3C1, LIMDI1, RPRD2Z,
NCKAPSL, C170:f100, Cl20rf75, COQ3, LCAT, CADMI, IGI, SH2D2A, PTPRCAP,
FCRLS5, SYVNL, ACE, ST7, RHOF, SYNE2, SAMD3, PNPLAG, CD79B, ETVS, IFITM3,
PLD4, XRCC3, GNLY, PRSS23, 0AS2, IFNG, CCM2, HARBIL, GPR171, SKAPI,
CCDC30, SLCOTAZ, F2R, GATA3, TUBGCPS, Cldorf21, IL2IR, SPG7, PCDHGRBS,
PCDHGAG, PCDHGR7, PCDHGAY, PCDHGAZ2, PCDHGAL0, PCDHGA7, PCDHGCA4,
PCDHGB2, PCDHGRBG, PCDHGALL, PCBDHGC3, PCDHGA3, PCDHGBI, PCDHGAS,
PCDHGBS, PCDHGB4, PCDHGAS, PCDHGA4, PCDHGA12, PCDHGAL, PCDHGCS,
CDC25B, PYHINI, ZNF23, ARHGEF9, ACACB, IFI27, ECHDC2, RBM33, UBASH3B,
CERK, SMARCE1, PCDHS, IFTE8, FGFBP2, ZAPT0, GALE, ACOT7, ADA, PSKHI,
NUP107, P4K2B, FDXR, ABI3, AKI, ARHGAP27, CD8A, IBTK.

Preferably CD22, GPRS56, FAMI09A, GZMB, MS4A1, SLAMF6, RHOC, IFITM1, C170rf56,
CPNES, MYOM2, NUMAL, CTSW.

More preferably CD22.
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[00434] Table 115 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CDS- CD 19- CD38Hi
CD27Hi (PBlike), preferably associated with HIV infection.

[00435] Table 116

FBX034, CHP, CPM, APBA3, HELQ, CTSK, EIF4E3, AGMO, HMGN3, MAMLS3,

POLR2D, CALU, MILRI, HNIL, CANX, EIFIAY, PTEN, RALBPI, SPIRE1, BPL ASAPFI,

KIAAQ0141, SSR2, SSPO, LHFPL2, LIMK2, WLS, CNIiH, CKAP4, GPNMB, DMXLZ2,
CSF2RA, SLC3A2, 0OS9, CRTAM, METTLY9, GLRX2, UBXN2B, HEBPFI, SPG21, UPK3BL,
FBN2, YDJC, CLEC4D, PLA2G7, THAP9, FCNI, TPT1, HSD3B7, TM2D1, POGK,
CLECAG, RPS19BP1, SDF2, QPCT, C19orf79.

Preferably SDF2, QPCT, C190rf79.

[00436] Table 116 in an embodiment provides a signature of monocytes (eg. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD19- CD38Hi
CD27Hi (PBlike), preferably associated with HIV infection.

[00437] Table 117
LMLN, ZSWIM1, GNG7, AXL, RGNEF, VIM, XUgP~, TAGAP, CHRM3, MBD5, TAF13,

SPIB, SRGAP3, PPP1R17, MTA2, YAE1D1, MREl IA, FAM124A, TRIO, CDKNZ2B,
PGAM4, FANCB, EARS2, PPP1R18, TMEM106B, DLG4, PPP1R3D, LPARI, GSDMB,
SETD6, BRI3, C10orf25, SH3BGRL3, OSGEPL1, KRI1, REX04, TMEMS86B, DDX28,
PEX12, TBPLI, EROIL, TPST1, TBCID2B, FXR2.

[00438] Table 117 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CD3- CD 19+
CD38- CD27+ B cells (RestingMeniory), preferably associated with HIV infection.

[00439] Table 118

LMLN, ZSWIM1, GNG7, AXL, RGNEF, VIM, NUBP2, TAGAP, CHRM3, MBDS3, TAF13,
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SPIB, SRGAP3, PPP1R17, MTA2, YAEIDI, MRE!IA, FAM124A, TRIO, CDKN2B,
PGAM4, FANCB, EARS2.

[00440] Table 118 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD3- CD19+ CD38-
CD27+ B cells (RestingMemory), preferably associated with HIV infection.

[00441] Table 119

PPP1R18, TMEM106B, DLG4, PPP1R3D, LPAR1l, GSDMB, SETD6, BRI3, C100rf25,

SH3BGRL3, OSGEPL1, KRJ1, REX04, TMEMS86B, DDX28, PEX12, TBPL1, EROIL,

TPST1, TBC1D2B, FXR2.

[00442] Table 119 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD 19+ CD38-
CD27+ B cells (RestingMemory), preferably associated with HIV infection.

[00443] Table 120

PCDH12, JAKMIPI, HIST2H3D, NEFH, BICDI, UBASH3A, THNSLI, TMEMI 77, TTC16,
GRINSA, NOS3, ZNF439, CCM2, TCL1A, PARS2, CLDN7, SPFN3, H2AFY?2, PTCH1,
DHFRL1, DHRS13, PFDN6, C22orf46, FAM72D, HIST1H2BC, Clorf35, GZMK, MRM1,
C170rfl00, BTLA, ERBB2, ZNF585B, FCRLA, PTGDS, EHHADH, SIRPG, RPP25, RIPK3,
PTPN13, SLC2A3, RPL15, GPR97, TMEM66, HNRNPK, PRDX6, SLC2A14, BNIP2,
RPHAYL KCTD20, TMBIMI, ZNF469, RNF130, SAT1, ZNF10, DUSP3, CNBP, SPRY?2,
SPCS3, TMED10, C5AR1, HASL

[00444] Table 120 in an embodiment provides a signature of monocytes (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype TimePoint,
preferably associated with HIV infection.

[00445] Table 121
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PCDH12, JAKMIP, HIST2H3D, NEFH, BICDI, UBASH3A, THNSLI, TMEM177, TTC16,
GRINSA, NOS3, ZNF439, CCM2, TCL1A, PARS2, CLDN7, SPIN3, H2AFY2, PTCH1,
DHFRLI, DHRSI13, PFDN6, C22o0rf46, FAM72D, HIST1H2BC, Clorf35, GZMK, MRMI,
C17orfl00, BTLA, ERBB2, ZNF585B, FCRLA, PTGDS, EHHADH, S1RPG, RPP25, RIPKS3,
PTPN13.

[00446] Table 121 in an embodiment provides a signature of monocytes (eg. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype TimePoint, preferably
associated with HIV infection.

[00447) Table 122

SLC2A3, RPLIS, GPR97, TMEM66, HNRNPK, PRDX6, SLC2A14, BNIP2, RPS4Yl,
KCTD20, TMBIMI, ZINF469, RNF130, SATI, ZNF10, DUSP3, CNBP, SPRYZ, SPUS3,
TMEDI10, C5AR1, HAST.

[00448] Table 122 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype TimePoint, preferably
associated with HIV infection.

[00449] Table 123

SH3BGRL3, FXR2, TBPL1, Cbho6, TIMMS, EROIL, KDM3B, PPPIRI13, BCORLI,
TBCIDZB, Cl4orf105, DMWD, PPPIR3D, MFN2, SMURF1, PLEKHOL, DCID,
FAMY91AL, POMZP3, NCRI, TMEM180, ANKRD?23, EPGS, SLC35D2, SLCI0A7, PGAM4,
HRSP12, MAP4K1, PTPRC, YAEIDI1, GARI, SLITI, PPIAL4G, BLNEK, CHRNE,
MAPKBP1, PUS7 FAMSB6B1, NUBP2, TCTN3, LMLN, GTF2H4.

[00450] Table 123 in an embodiment provides a signature of monocytes (eg. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CD3- CD19+
CD38Int CD27Int (Transitional), preferably associated with HIV infection.

[00451] Table 124
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SH3BGRL3, FXR2, TBPL1l, CD6, TIMM9, ER01L, KDMS3B, PPP1R18, BCORL1,
TBC1D2B, Cil4orflo5, DMWD, PPPIR3D, MFN2, SMURF1, PLEKHOI, DCTD,
FAM91A1, POMZP3, NCRI, TMEM180, ANKRD23, EPG5, SLC35D2.

[00452] Table 124 in an embodiment provides a signature of monocytes (e.g. ¢DC), and
represents genes/proteins in particular D C subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD3- CD 19+ CD38Int
CD27Int (Transitional), preferably associated with HIV infection.

[00453] Table 125

SLC10A7, PGAM4, HRSP12, MAP4K1, PTPRC, YAEI1D1, GAR1l, SLITl, PPIAL4G,

BLNK, CHRNE, MAPKBP1, PUS7, FAM86B1, NUBP2, TCTN3, LMLN, GTF2H4.

[00454] Table 125 in an embodiment provides a signature of monocytes (e.g. ¢DC), and
represents geneg/proteins in particular D C subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD19+ CD38Int
CD27Int (Transitional), preferably associated with HIV infection.

[00455]  Table 126

ORMDLS3, ALDH4Al1, IRF7, CYCl, MTHFDI1L, Ci6orfB7, WBSCR22, CD81, IFITMS3,
ETV7, OPTN, SF3B2, CSF, MON2, C9orf86, HOXA1l, CRTCl, FAM199X, SUPT5H,
PFDN2, ASB1, GAS6, PPIH, RPS10-NUDT3, NUDT3, RPS10, DVL1, CCDCi4l, RELA,
TNFRSF12A, PXN, DENND3, ABHD4, METTL23, ERGIC2, SERP, JRKL, ANTXR2,
NFYC, PRICKLE3, I[POil, TMEM128, VNN2, KLHi.22, EDEM3, TTC33, CCDC157,
ACTR2, NDUFS2, FUCAI, C9orfl02, CTAGE5, CTPS2, NDUFS1, ZNF630, KIAAQ0195,
HCCS, PMM2, STXBP3, GPR180, Cllorf58, ESD, NFE2L3, CCDC153, PYROXD2,

NOP 14, EEF1E1, RHBDL2, THRAPS.

[00456] Table 126 in an embodiment provides a signature of monocytes (e.g. ¢DC), and
represents geneg/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype
ViralLoad(Copies/ml), preferably associated with HIV infection.

[00457]  Table 127
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ORMDL3, ALDH4A1, IRF7, CYCl, MTHFD1L, Ci60rf87, WBSCR22, CD81, IFITMS3,
ETV7, OPTN, SF3B2, CSF1l, MON2, C9orf86, HOXA1, CRTC1, FA\i199X, SUPT5H,
PFDN2, ASB1, GAS6, PPiH, RPS10-NUDT3, NUDTS3, RPS10, BYLI, CCDC141, RELA,
TNFRSF12A, PXN, DENNDS3.

[00458] Table 127 in an embodiment provides a signature of monocytes (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype VirallLoad(Copies/mi),
preferably associated with HIV infection.

[00459] Table 128

METTL23, ERGIC2, SERP1, JRKL, ANTXR2, NFYC, PRICKLES3, IPOl1, 1TMEM 128,
VNN2, XLHL22, EDEM3, TTC33, CCDC157, ACTR2, NDUFS2, FUCA1, C9orfl02,
CTAGE5, CTPS2, NDUFS1, ZNF630, KIAA0195 HCCS, PMM2, STXBP3, GPR180,
Ctlorf58, ESD, NFE2L3, CCDC153, PYROXD2, NOP14, EEFIEI, RHBDL2, TFTRAP3.

[00460] Table 128 in an embodiment provides a signature of monocytes (eg. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype ViralLoad(Copiesml),
preferably associated with HIV infection.

[00461] Table 129

LMNA, HISTIH3A, SPATAZ, NFKBIA, CCDC58, BCL2ZAI, MICA, EFHD2, POUGF2,
TUBB6, GADD45B, TNNC2, DNAJA1, EHD4, SEC61A2, C7orf53, TUBB4B, MASTL,
ZNF473, PATL1, EIF4A3, DVLI, TNrP2, Affll, MICE, DLST, IER5 CHMP1B, TFE3,
TTC30A, EIF 1, INTS6, IRS2, PMFBP1, FKRP, ZFYVE20, RNFI15 BRWD1, SLCOAS,
CCDC144NL, THOCI, FARP2, PDRG1, ZSCAN18, CASC5, SHISA8, AMY2B, HNRNPA3,
RFWD3, RXRB, XKR3, CADM2, FAM103A1, TARDBP, C220rf23, POLRMT, HDACZ7,
PLEKHM1, GATC, GORAB, TP53113, STRN4, YLPM1, SEC14L3, HBSIL, MEF2A,
GTF2A1L, STON1, STON1-GTF2Al1L, ABPL, LENGS, LHFPL3, CLK3, SRSFIO0,
GPATCH2, COL25A1, GSTAI, FSIP2, DCLK1, GABRG2, FRG2C, ADAR, GLI3, GIPC2,
AATK, ZCCHC24, SET, CDH2, PODXL, PAQR4, ATPSL, EPB49, GIT2, CCNGI, PARL,
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EID1, GSS, POTEM, DROSHA, SNX14, HIST1H2BK, TMEM168, SHISAS5, TFPI,
NDUFBII, CALR, MRPS35, SPCS2, ECHI, HNRXNPL, PSMB10, RRBPl, LDHB, BARS,
CREB3, CDC42EP4, TMBIM4, HS1BP3, BCL1 1A, COL4A4, MUDENG, GLB1, SYVN1,
ANP32A, PDCD5, Cil50rf29, ANKIB 1, FRG1, TNFAIP8, KDELR3, RASA4, SUCLG1,
TMCOI, ARHGEF6, CFDF, FAMI soB, CARDS, C19orfl0, ANKSIA, ATP6API, TXLNA,
PARVG, TUBB4A, USP53, ZBTB7B, ORC5, SUCLG2, TM:EM 40, EEFSEC, TNKI,
NIPSNAP1, UNG, HS2ST1, MTHFD1, MPEGI, HINFP, SLC25A40, HADH, TRADD,
ANO10, MAP2K5, VWASA, AQP1 1, BBS7, TIMMDCI, ACADM, PAPSSl, F8A3, CDCAS,
C20orf88, FAM195A, FUT10, SPINT1, GADD45A, SIRPB1, PPBP, LOC100130301,
RwWDD2B, MED11, HISTIH2BG, 1BB.

Preferably LOC100130301 or MED1 1.

[00462] Table 129 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from high neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-high neutralizes.
[00463] Table 130

LMNA, HIST1IH3A, SPATA2, NFKBIA, CCDC58, BCL2A1l, MICA, EFHD2, POUGF2,
TUBB6, GADD45B, TNNC2, DNAJA1l, EHD4, SEC61A2, C7orf53, TUBB4B, MASTL,
ZNF473, PATL1, EIF4A3, DVL1, TNIP2, AHI1, MICB, DLST, IER5, CHMP1B, TFES3,
TTC30A, EIFl, INTS6, IRS2, PMFBP1, FKRP, ZFYVE20, RNF1 15 BRWD1, SLC9AS,
CCDC144NL, THOCI, FARP2, PDRG1, ZSCAN 18, CASC5, SHISA8, AMY2B, HNRNPA3,
RFWD3, RXRB, XKR3, CADM2, FAM103Al, TARDBP, C22orf23, POLRMT, HDACY,
PLEKHM1, GATC, GORAB, TP53113, STRN4, YLPM1, SEC14L3, HBSIL, MEF2A,
GTF2A1L, STON1, STONI1-GTF2AIL, ABP, LENG8, LHFPL3, CLIO, SRSFI10,
GPATCH2, COL25 A1, GSTAL, FSIP2, DCLK |, GABRG2, FRG2C, ADAR, GLI3.
Preferably LMNA, HIST1IH3A, SPATA2, NFKBIA, CCDC58, BCL2A1, MICA, EFHD2,
POUGF2, TUBB6, GADD45B, TNNC2.

More preferably LMNA.
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[00464] Table 130 in an embodiment provides a signature of dendritic ceils (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from high neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non-high neutralizers.

[00465] Table 131

GIPC2, AATK, ZCCHC24, SET, CDH2, POD XL, PAQR4, ATP5L, EPB49, GIT2, CCNG],

PARL, EID1, GSS, POTEM, DROSHA, SNX14, HIST1H2BK, TMEM168, SHISAS5, TFPI,
NDUFB1 1, CALR, MRPS35, SPCS2, ECH1, HNRNPL, PSMB10, RRBP1l, LDHB, BARS,

CREB3, CDC42EP4, TMBIM4, HS1BP3, BCLI 1A, COL4A4, MUDENG, GLB1, SYVX1,
ANP32A, PDCD5, Cl150rf29, ANKIBI, FRG1, TNFAIP8, KDELR3, RASA4, SUCLGI,

TMCOI, ARHGEF6, CFDFl, FAMI soB, CARDS, C19orf 1o, ANKSI1A, ATP6APL, TXLNA,

PARVG, TUBB4A, USP53, ZBTB7B, ORC5, SUCLG2, TMEM40, EEFSEC, TNKI,

N1PSNAPL, UNG, HS2ST1, MTHFD1, MPEG1, HINFP, SLC25A40, HADII, TRADD,

ANO10, MAP2K5, VWABA, AQPL 1, BBS7, TIMMDCI, ACADM, PAPSS1, F8A3, CDCAS,
C20rf88, FAM195A, FUTIO, SPINTI, GADD45A, SIRPB1, PPBP, LOC100130301,

RWDD2B, MED1 1, HIST1H2BG, HBB.

Preferably PAPSS1, F8A3, CDCA3, C2orf88, FAM195A, FUTIO, SPINTI, GADDA45A,

SIRPB1, PPBP, LOCI00130301, RWDD2B, MED1 1, HIST1H2BG, HBB.

More preferably LOCI 00130301 or MED 11.

[00466] Table 131 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from high neutralizer phenotype, preferabiy associated with HIV infection. Preferably
downregulation isevaluated compared to cells from non-high neutralizers.

[00467] Table 132

IFAM195A, TNKI, ESC02, WDR83, KCNA3, TMEM170A, BRD2, TTC30A, PLEKHG2,
RNF43.

[00468] Table 132 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopulations, preferabiy associated
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with or derived from non-neutralizer phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from not non-neutralizers.
[00469] Table 133

FAM195A, TNK1, ESC02, WDR83, KCNAS.
Preferably FAM195A, TNK1, ESC02, WDRS3.

[00470] Table 133 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from not non-neutralizers.

[06471] Table 134

TMEMIT70A, BRI)2, TTC30A, PLEKHG2, RNF43.
Preferably PLEKI1G2, RNF43.

[00472] Table 134 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from non-neutralizer phenotype, preferably associated with HIV infection. Preferably
downregulation is evaluated compared to cells from not non-neutralizers.

[00473] Table 135

TUBB4A, NOA1, PRPS2, RANBPI, EIDI, LAS1L, HADHA, ZCCHi 6, TSPAN14, RP2,
ZEB2, SSH2, GAS7, RAB 12, C170rfl07, DYNLT1.
Preferably E:IDI, LASIL, I1ADHA, ZCCHC6, SSiH2, RAB 12.

[00474] Table 135 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from elite controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-elite controllers.
[00475] Table 136

TUBB4A, NOA1, PRPS2, RANBPL, EIDI, LASIL, HADHA.
Preferably EIDI, LAS1L, HADHA.
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Or preferably TUBB4A.

[00476] Table 136 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from elite controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non elite controllers.

[00477) Table 137

ZCCHC6, TSPAN14, RP2, ZEB2, SSH2, GAS7, RAB12, C170rfl07, DYNLTL.

Preferably ZCCHC6, SSH2, RAB12.

Or preferably RAB12, C170rfl07, DYNLT1. More preierably RAB12.

[00478] Table 137 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents downreguiated genes in particular DC subpopulations, preferably associated with or
derived from elite controller phenotype, preferably associated with HIV infection. Preferably
downreguiation is evaluated compared to cells from non elite controllers.

[00479] Table 138

‘i UCHL1, CFHRA4, CFH, SLC23A2.

[00480] Table 138 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from previous controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-previous controllers.
[00481] Table 139

UCHL1, CFHR4, CFH.

Preferably UCHLI.

[00482] Table 139 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferably associated with HIV infection. Preferably
upregulation isevaluated compared to cells from non previous controllers.

[00483] Table 140
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SLC23AZ.

[00484] Table 140 in an embodiment provides a signature of dendritic ceils (e.g. cDC), and
represents downregulated genes in particular DC subpopulations, preferably associated with or
derived from previous controller phenotype, preferabiy associated with HIV infection. Preferably
downreguiation is evaluated compared to cells from non previous controllers.

[00485] Table 141

NR4A2, ZNF331, METRNL, ARL4D, TMEM2 12, ASTN2, MIPOL1, TBC1D8B, GPR137B,
THBSl, C120rf50, RASGEF1B, Sk 1, NCKAP5 MORC4, SOX5, REXOILI, NR4A3,
MAB21L3, OPHN1, DMD, BCL3, L2HGDH, IDI1, RGS2, TMEM45A, LPAR2, SPATAZL,
ABCC9, ADAMTSL3, KIAA1328, NDRG4, Cl7orfl07, ATP9B, NRIP3, ZNF295, MASTL,
SLC9A4, DYNLTI, RAB12, FAM49A, GSG1, SHISA9, XKR9, MYG1C, ATXN1, GFOD1,
WEE1, Cl12orf61, USP36, PRKAR2A, LCLAT1, ODF2L, KRT8, GCM1, SDC3, KLHL18,
PELI3, CESS, ZFYVE20, ZNF483, SSH2, EIF1IAD, REVI, PRDM2, GNL 1, TMEMS55B,
UNCB80, LRTOMT, PEAK1, FGFR1, ZSCANI8, LPIN3, COLQ, RASEF, PPIL6, MAP3KS,
SLC25A14, ODF3L1, SYT11, POLN, RBM15, SATI, AKI, ANKRD28, I'MH5, ZNF639,
GAS7, NMNAT1, PUS10, FBX042, DENND4A, TSPYL2, LOC100293516, PTPN1,
C50rf34, MEF2A, CCNT1, GEN1, TP53BPl, ZNF627, TBC1D12, PLEKHA3, UPF2,
ANKRD16, MCI.1,. KI.MI.29, SIPA1L1, RNF144A, GPR110, KSR1, HBP1, API S3,
ClorfISO, KAT6A, ZNFX1, PRKD3, EBF1, CSNKIEi, PHF20, ZEB2, MY09B, TMPPE,
CLN8, GOSRI, KIAA1731, ANKRD12, TNNI'1, ARSI, NUP214, ACOT9, TUBDI, CHRM3,
ZNF850, MYLK3, PLEKHG1, HERC1, CCDC36, CNTNAP3, KIAA0355, CDYL, PPEF2,
KIFIB, ANKRD42, CRAMP1L, AKAP13, DYNC1H1, PDE3B, NPHS1, ATP7A, TLK2,
RPS6KL1, CTGF, GEMINS, RP2, IKZF2, YLPMI, SLC19A3, ZFANDS3, HIVEM, MTSSL,
KTI12, APH1A, SIN3A, CXorf38, HIP1IR, SAMD4A, RFX7, C3orfl9, SEC24B, PEA 15,
ASXLI, TNPOI, CIC, ITSN2, IFT57, EEF2K, TET2, UBXN7, ZNF184, ATG9A, NFX,
MON1B, SETD5, TMEM 170A, RXRB, AFF4, CLASRP, FOXRED2, GDAP2, SLC7A14,
KIAA1456, C6orfl32, CAND2, ZNF687, RBMXL1, ZDHHC20, PCSK7, ZNF292, ETVS5,
RHOA, UBQLN1, ZCCHC6, MATN1, ZFC3H1, DEDD, NOTCH4, SF3B4, PRKX,
PHACTR4, RAB11FIP4, SUPT6H, ABL2, FBXL2, WAC, SRSF11, ATF6, BRWDS,

181



WO 2017/147196 PCT/US2017/018963

HNRNFPA3, RAD23B, NAPG, C8orf33, USP35, ZNF655, UBR2, TAF1C, SLC9A5, FRMDS6,
TAOK1, SUGP2, PUM1, ZKSCAN1, KPNB1, PRTG, ULBP1, EFHC2, SEC24A, C3,
IL12RB2, GFRA2, SLC2A10, PLEKHA6, CFHR4, (FF, STYK1, ATP6V1G1l, HADHA,
ACTR2, ATP6AP2, PDE8SB, C5orf4, ENOPHI, CRYZLI, DONSON, ATP50, CYBRDI,
NSFLIC, HMGN1, LASIL, AKAP3, PCBPI, PARL, GHITM, PLEKHG3, CTCF, HDAC?2,
EIF2S3, CHODL, C17orf49, TRIM44, ERP44, OLA1, ARPC3, VAMPS, F2RL1, YWHAB,
ANKSI1B, SSR1, TCEB2, PSMB10, ZNHITL OCIAD1, DDX49, SNRPD3, NUP93,
SAMMS0, BICD2, MYD88, LARP4, UBQLNL, RPS6KA4, CEBPD, CTSS, EIF2B1,
NSUN5, NCAPD3, ARHGDIB, FAM203A, OR2W3, NARG2, RNF13, SARSZ2, FBXO01 7,
FARSB, MEF2C, ZNF467, CCDC153, SH3BGRL, EIF3C, EIF3CL, EMB, PPID, OR2L13,
ATF7IP2, APRT, BRD3, DHRS/7, MRPL45, TNNT1, ACTRS, LRRC47, RANBP1, EID1,
OGFOD2, TTCI, GNG5, TMSBIO, DNAJCi |, ATXNIO, FDPS, TAF9B, ZNF781, ANP32A,
TCP10L, C2lorf59, CACYBP, CSNK2A1, ZFAND1, C7orf58, ETFB, LCMT1, L3MBTLZ2,
NDUFS/, GTMAPS, AP1S2, C1QB, BCKDHA, TMEM91, TRTM35, HN1, TRAP1, PRPSZ,
CCT7, Cl160rf53, ARMCX5, TTYH2, DCAF13, ADSL, PDCL3, CHST12, LIMA1, ZNF470,
TIMMDCI, CSRP2BP, SF3A3, HMG20B, ZNF792, NR1H3, MPHOSPH9, PCMTD?2,
SH2D3C, SNX18, ANAPCI i, CRY/., THNSLI, LEAP2, WIBG, PLD3, CCDC121,
PECAM1, TPX2, IL7, PAKIIPI, SLC35F2, BBS 10, BSCL2, GOT2, SMARCAL1, IMPACT,
MGST2, PYCR2, Ci50rf61, HIST1IH1C, TMEM109, ACP2, NOA1, LCP2, TUBBA4A,
TCEAL1, CES1, LTBP3, BPHL, NUF2, GATM, SLC25A4, MOCS2, MRPS5, CSTF3,
LSMDL ALDH3A2, PPP1R32, ANKMY2, CISDL DERA, GCET2, FAM1 14A2, C120rf45,
SLC2A5, NDUFS6, BIN2, ECHS1, POLA1, ELP3, RNASE6, DUT, FAM104B, FOLRS3,
SFXN4, ANKRD5, NT5E, HMGCL, LOC100130301, HSDL2, NUPL2, ZNF39L AHSAI,
GCSH, POLR2H, CCR2, IFI35, ALDH1A1, ANXA1, INO8OC, ZNF860, GGCT, FUTI0,
NDUFAS8, PAPSS1, ATF1, TUBGI, Cé6orfll5, MRPS34, RAD51C, LCK, AIMP2, TTLL1,
HISTIH2AC, CSFIR, S100A4, YAEIDI, ARV1, TFPT, TNFRSF17, FAM177B, HRSP12,
FDX1L, GGH.

Preferably LPAR2, NRIP3, RAB12, EID1, FDPS, NOA1, ATFl . More preferably LPAR2,
RAB12, EID1, FDPS, ATFI.
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[00486] Table 141 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents differentially expressed genes in particular DC subpopulations, preferably associated
with or derived from viremic controller phenotype, preferably associated with HIV infection.
Preferably differential expression isevaluated compared to cells from non-viremic controllers.
[00487] Table 142

NR4A2, ZNF331, METRNL, ARL4D, TMEM212, ASTN2, MIPOL1, TBC1D8B, GPR137B,
THBSl, C120rf50, RASGEF1B, SIK1, NCKAP5, MORC4, SOX5, REXOILL NR4A3,
MABZ21L3, OPHN1, DMD, BCL3, L2ZHGDH, IDI1, RGS2, TMEM45A, LPAR2, SPATAZL,
ABCC9, ADAMTSL3, KIAA1328, NDRG4, Cl7orfl07, ATP9B, NRIP3, ZNF295, MASTL,
SLCY9A4, DYNLT1, RAB12, FAM49A, GSG1, SHISA9, XKR9, MYOIC, ATXN1, GFOD],
WEE1, C120rf61, USPS6, PRKAR2A, LCLAT1, ODF2L, KRT8, GCMI, SDC3, KLHL18,
PELI3, CES3, ZFY\E 20, ZNF483, SSH2, EIF1AD, REV1, PRDM2, GNU, TMEMS55B,
UNCB80, LRTOMT, PEAK1, FGFR1, ZSCAN18, LPIN3, COLQ, RASEF, PPIL6, MAP3KS,
SLC25A14, ODF3L1, SYT1!, POLN, RBM15, SAT1, AK1, ANKRD28, ITiH5, ZNF639,
GAS7, NMNAT1, PUS10, FBX042, DENND4A, TSPYL2, LOCi00293516, PTPN1,
C50rf34, MEF2A, CCNT1, GEN1, TP53BPl1, ZNF627, TBCID12, PLEKHA3, UPF2,
ANKRD16, MCLI, KLHL29, SIPAILI, RNF144A, GPR110, KSR1l, HBM, API S3,
{1 orf130, KAT6A, ZNFXI, PRKD3, EBF1, CSNK1E, PHF20, ZEB2, MY09B, TMPPE,
CLN8, GOSRI, KIAA1731, ANKRD12, TNNII, ARSI, NUP214, ACOT9, TUBDI, CHRM3,
ZNF850, MYLK3, PLEKHG1, HERC1, CCDC36, CNTNAP3, KIAA0355, CDYL, PPEF2,
KIF1B, ANKRD42, CRAMP1L, AKAP13, DYNC1H1, PDE3B, NPHS1, ATP7A, TLK2,
RPS6KL1, CTGF, GEMINS8, RP2, IKZF2, YLPM1, SLC19A3, ZFAND3, HIVEM, MTSS],
KTI12, APH1A, SIN3A, CXorf38, HIPIR, SAMD4A, RFX7, C3orfl9, SEC24B, PEA15,
ASXL1, TNPOI, CIC, ITSN2, IFT57, EEF2K, TET2, UBXN7, ZNF184, ATGY9A, NFX,
MON1B, SETD5, TMEM 170A, RXRB, AFF4, CLASRP, FOXRED2, GDAP2, SLC7A14,
KIAA1456, C6orfl32, CAND2, ZNF687, RBMXL1, ZDHHC20, PCSK7, ZNF292, ETVS5,
RHOA, UBQLN1, ZCCHC6, MATN1, ZFC3H1, DEDD, NOTCH4, SF3B4, PRKX,
PHACTR4, RAB1IFIP4, SUPT6H, ABL2, FBXL2, WAC, SRSF11, ATF6, BRWD3,
HNRNPA3, RAD23B, NAPG, C8orf33, USP35, ZNF655, UBR2, TAF1C, SLC9A5, FRMDS6,
TAOK1, SUGP2, PUM1, ZKSCAN1, KPNB1, PRTG, ULBPI, EFHC2, SEC24A, C3,
IL12RB2.

183




WO 2017/147196 PCT/US2017/018963

Preferably NR4A2, ZNF33 1, METRNL, ARL4D, TMEM212, ASTN2, MIPQLI, TBC1D8B,
GPR137B, THBS1, C120rf50, RASGEFIB, SIK1, NCKAP5 MORC4, SOX5, REX01L1,
NR4A3, MAB21L3, OPHN1, DMD, B(L3, L2HGDH, IDit, RGS2, TMEM45A, LPAR2,
SPATA2L, ABCC9, ADAMTSL3, KIiAA1328, NDRG4, C1i7orfl07, ATP9B, NRIP3,
ZNF295, MASTL, SLC9A4, DYNLT1, RAB12.

More preferably LPAR2, NRIP3, RAB12.

Most preferably LPAR2, RAB12.

[00488] Table 142 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents upregulated genes in particular DC subpopulations, preferably associated with or
derived from viremic controller phenotype, preferably associated with HIV infection. Preferably
upregulation is evaluated compared to celisfrom non viremic controllers.

[00489] Table 143

GFRAZ, SLC2A10, PLEKHAG, CFHR4, CFH, STYKI, ATP6VIG1, HADHA, ACTRZ,
ATP6AP2, PDESB, CSorfd, ENOPH1, CRYZL1, DONSON, ATPSO, CYBRDI, NSFLIC,
HMGNI1, LASIL, AKAP3, PCBP1, PARL, GHITM, PLEKHG3, CTCF, HDAC2, EIF2S3,
CHODL, C170rf49, TRIM44, ERP44, OLA1, ARPC3, VAMPS, F2RL1, YWHAB, ANKS1B,
SSR1, TCEB2, PSMB10, ZNHIT1, OCIAD1, DDX49, SNRPD3, NUP93, SAMMS0, BICD2,
MYDS88, LARP4, UBQLNL, RPS6KA4, CEBPD, CTSS, EIF2BI1, NSUNS5, NCAPD3,
ARHGDIB, FAM203A, ORZW3, NARGZ, RNF13, SARS2, FBXO17, FARSB, MEF2C,
ZNF467, CCDC153, SH3BGRL, EIF3C, EIF3CL, EMB, PPID, OR2L13, ATF7IP2, APRT,
BRD3, DHRS7, MRPL45, TNNT1, ACTRS, LRRC47, RANBP1, EID1, OGFOD2, TTC1,
GNG5, TMSB10, DNAJC11, ATXNI0, FDPS, TAFOB, ZNF781, ANP32A, TCPIOL,
C210rf59, CACYBP, CSNK2A1, ZFAND1, C7orf58, ETFB, LCMTI, L3MBTL2, NDUFS7,
GIMAPS, AP1S2, C10QB, BCKDHA, TMEMOS1, TRIM3S, HN1, TRAPI, PRPS2, CCT7,
Cl6orf53, ARMCXS5, TTYH2, DCAFI3, ADSL, PDCL3, CHSTI2, LIMAlL, ZNF470,
TIMMDC1, CSRP2BP, SF3A3, HMG20B, ZNF792, NRIH3, MPHOSPHO, PCMTD2,
SH2D3C, SNX18, ANAPC11, CRYZ THNSL1, LEAP2, WIBG, PLD3, CCDC1i21,
PECAMI, TPX2, IL7, PAK1IP1, SLC35F2, BBS10, BSCL2, GOTZ, SMARCALI, IMPACT,
MGST2, PYCR2, Cl50rf61, HISTIHIC, TMEM109, ACP2, NOA1, LCP2, TUBB4A,
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TCEAL1, CES1, LTBP3, BPHL, NUF2, GATM, SLC25A4, MOCS2, MRPS5, CSTF3,
LSMD1, ALDH3A2, PPP1R32, ANKMY2, CISDI, DERA, GCET2, FAM114A2, C120rf45,
SLC2A5, NDUFS6, BIN2, ECHS1, POLA1, ELP3, RNASEG, DUT, FAM104B, FOLRS3,
SF-XN4, ANKRD5, NT5E, HMGCL, LOC100130301, HSDL2, NUPL2, ZNF391, AHISAT,
GCSH, POLR2H, CCR2, IFI35, ALDHIAI, ANXAI, INO80C, ZNF860, GGCT, FUT10,
NDUFAS8, PAPSS1, ATF1, TUBG1, C6orfH5, MRPS34, RAD51C, LCK, AIMP2, TTLL1,
HIST1H2AC, CSFIR, S100A4, YAE1D1, ARVI, TFPT, TNFRSF17, FAM177B, HRSP12,
FDXIL, GGH.

Preferably SLC2A5, NDUFS6, BIrN2, ECHS1, POLAI, ELP3, RNASE6, DUT, FAM104B,
FOLR3, SFXN4, ANKRDS5, NT5E, HMGCL, LOC100130301, HSDL2, NUPL2, ZNF391,
AHSA1, GCSH, POLR2H, CCR2, IFI35, ALDHIAI, ANXAI, 1NO80C, ZNF860, GGCT,
FUT10, NDUFAS8, PAPSS1, ATF1, TUBGI, Céorfl 15, MRPs34, RAD51C, LCK, AIMP2,
TTLL1, HIST1IH2AC, CSFIR, S100A4, YAE1D1, ARVI, TFPT, TNFRSF17, FAM177B,
HRSP12, FDXIL, GGH.

More preferably E!D1, FDPS, NOA1, ATF1. More preferably EIi31, FDPS, ATF1.

Most preferably ATF .

[00490] Table 143 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents downreguiated genes in particular DC subpopulations, preferably associated with or
derived from viremic controller phenotype, preferably associated with HIV infection. Preferably
downregulation is evaluated compared to celisfrom non viremic controllers

[00491] Table 144

HABP4

[00492] Table 144 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is postively or negatively correlated with the quantitative phenotype
CD4Count(Cellsmm3), preferably associated with HIV infection.

[00493] Table 145

HABP4
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[00494] Table 145 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotvpe CD4Count(Cells'mm3),
preferably associated with HIV infection.

[00495] Table 146

TMOSKI

[00496] Table 146 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotvpe T follicular
helper cell-like defines as CXCR5+PD1+ CD4+ T cells, preferably associated with HIV
infection.

[00497] Table 147

TMOSF

[00498] Table 147 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype T follicular helper cell-
like defines as CXCR5+PD1+ CD4+ T cells, preferably associated with HIV infection.

[00499] Table 148

RNF43, LMNA, EFHD2, ZNF473, ST6GALNAC6, TTC30A, GORAB, BCAR3, CU3l,
WDR73, GTF2A1L, STONI, STON1-GTF2A1L, TNIP2, SRSF10, PHTF1, SLCOAS, LTNI,
TUBB4B, MYOIC, ZFC3HL MEF2A, BCL2A1, ASXL1, MICALI, FARP2, RHBDD2,
GABRB2, KIF9, TMEM16Q, MICE, ARMCI10, STRN4, LAMP, PDRG1, HDAC7,
SEC61A2, EHD4, NTRK2, SNXI 1, RFWD3, PLEKHG2, GDPDS5, INTS6, EGR1, LTA,
ZEB2, CASZI, GPATCH2, UBE2EI, MFSD5, DLST, SPATA2, CCDCI44NL, FAM103A1,
LHFPL3, GTF3C4, AHII, DVLI, HSPAIA, RELB, RRP12, GFODI, CLDNI |, SERPINHI,
CASC5, IL28RA, TMEM170A, CLK3, TFE3, KLC2, TUBB2A, ANAPC2, SIPAILI,
LENGS, CR2, SUCLG2, HMG20B, RAP1GDSl1, ABCA10, RRBP1, SLC25A45, BRD3,
TXLNA, GFMI, CUL4B, NCF1, RASA4, MTHFD1, SNX14, ERBB2, FAMI195A,
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NDUFB1 1, NTSDC2, POLA1, SLC25A40, TMEM154, EIF2S3, CFDP1, BTK, SKAPZ,
PARVG, CCDC106, SIRPB1, IGJ, ANP32A, DECR1, MRPS34, GOPC, ROS1, ZGPAT,
RNASE6, INTS10, DIS3L2, CYBB, PRPS2, PAPSS1, PQLC2, HADH, SELL, ZBTB7B,
TNFSFI2-TNF SF13, TNFSF12, TNFSF13, SLC9A9, TUBB4A, GMPPA, TTLL1, CNOT7,
ANKIBI, HISTIH2AE, SERBP1, FUT10, GGH, ZNF93, F8A3, ZDHHC2, GADDA45A,
TPX2, ITGA4, LDHB, PPA1, Cl4orfl59, PSMB10, HIST1IH2BG, ATP6AP1, NNT, FRG1,
PTGDR, CALR, CDCA3, CARDS, EIFIAY, CNOT3, HISTIH2AC, BCLI IA,
LOC100130301, HS2ST1, EID1, LIPA, ARHGEF6, CDC6, SET, PPBP, MED1 1.

[00500] Table 148 in an embodiment provides a signature of dendritic ceils (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively or negatively correlated with the quantitative phenotype HIV-1-
specific Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=T|) by the
plasma of the study patients, preferably associated with HIV infection.

[00501] Table 149

RNF43, LMNA, EFHD2, ZNF473, ST6GALNAC6, TTC30A, GORAB, BCAR3, CIB1,
WDR73, GTF2A1L, STON1, STONi-GTF2A 1L, TNIP2, SRSF10, PHTF1, SLC9AS8, LTNi,

TUBB4B, MYOIC, ZFC3H1l, MEF2A, BCL2A1l, ASXL1, MICALI, FARP2, RHBDD2,

GABRB2, KLF9, TMEM160, MICB, ARMCIO, STRN4, LAMPI1, PDRG1, HDACY7,

SEC61A2, EHD4, NTRK2, SNX11, RFWD3, PLEKHG2, GDPD5, INTS6, EGR1, LTA,
ZEB2, CASZ1, GPATCH2, UBE2E1l, MFSD5, DLST, SPATA2, CCDC144NL, FAM103A1l,

LHFPL3, GTF3C4, AHI1, DVL1, HSPA1A, RELB, RRP12, GFOD1, CLDN1 1, SERPINHI,

CASC5, IL28RA, TMEM170A, CLK3, TFE3, KLC2, TUBB2A, ANAPC2, SIPAIL1,

LENGS.

[00502] Table 149 in an embodiment provides a signature of dendritic ceils (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype HIV-1-specific
Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=| 1) by the plasma of
the study patients, preferably associated with HIV infection.

[00503] Table 150
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CR2, SUCLG2, F1IMG20B, RAP1GDS1, ABCA10, RRBP1, SLC25A45, BRD3, TXLNA,
GFM1, CUL4B, NCF1, RASA4, MTHFDI, SNX14, ERBB2, FAM195A, NDUFBL1 1,
NT5DC2, PQLAI, SLC25A40, TMEM 154, EIF2S3, CFDPi, BTK, SKAP2, PARVG,
CCDCl106, SIRPB1, 1GJ, ANP32A, DECR1, MRPS34, GOPC, ROS1, ZGPAT, RNASES,
INTSIO, DIS3L2, CYBB, PRPS2, PAPSS1, PQLC2, HADH, SELL, ZBTB7B, TNFSF12-
TNFSF13, TNFSF12, TNFSF13, SL.C9A9, TUBB4A, GMPPA, TTLL1, CNOT7, ANKIBI,
HISTIH2AE, SERBP1, FUT10, GGH, ZNF93, F8A3, ZDHHC2, GADD45A, TPX2, ITGAA4,
LDHB, PPAI, Cl4orfl59, PSMB10, HIST1IH2BG, ATP6AP1, NNT, FRGI, PTGDR, CALR,
CDCA3, CARDS, EIFLAY, CNOT3, HIST1IH2AC, BCLI IA, LOC100130301, HS2ST1,
EID1, LIPA, ARHGEF6, CDC6, SET, PPBP, MED 11.

[00504] Table 150 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype HIV-I-specific
Neutralizing breadth defined by the proportions of HIV-1 strains tested (n=I 1) by the plasma of
the study patients, preferably associated with HIV infection.

[00505] Table 151

RRAGB, TNP03, TRIM68, PASK, BAIAP2L1, SERPINFI, LAPZI.1 BODI, ZNF85,
C2orf42, RAB11FIP2, BCL2, RPA1l, CAD, Cil6orf45, CELF6, FBX09. IFT80, NCAPDS3,
CCDC78, SLC4A2, SNX15, NOMOI, HDAC6, CES4A, TMEM104, CRELD1, RICSB,
CNDP2, C150rf39.

[00506] Table 151 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CDS- CD19+
CD38- CD27+ resting memory B cells (RestingMemory), preferably associated with HIV
infection.

[00507] Table 152

RRAGB, TNP03, TRIM68, PASK, SERPINFI, ZNF85, C2orf42, BCL2, RPA1l, CAD,
Ci16orf45, CELF6, FBX09, IFT80, NCAPD3, CCDC78, SLC4A2, SNX15, HDAC6, CEXA,
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CRE][)], RIC8B, CNDP2,

[00508] Table 152 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD3- CD19+ CD38-
CD27+ resting memory B cells (RestingMemory), preferably associated with HIV infection.
[00509] Table 153

l| Cl50rf39, TMEM104, NOMOI, RAB11FIP2, BOD1, UAPILI, BAIAP2L1. J

[00510] Table 153 in an embodiment provides a signature of dendritic ceils (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD19+ CD38-
CD27+ resting memory B cells (RestingMemory), preferably associated with HIV infection.
[00511] Table 154

lI UAPILI, SERPINFL. |

[00512] Table 154 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level ispositively or negatively correlated with the quantitative phenotype CD3- CD 19+
CD38Hi CD27- Transitional B cells (Transitional), preferably associated with HIV infection.
[00513] Table 155

UAPILA

[00514] Table 155 in an embodiment provides a signature of dendritic cells (e.g. cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is positively correlated with the quantitative phenotype CD3- CD19+ CD38Hi
CD27- Transitional B cells (Transitional), preferably associated with HIV infection.

[00515] Table 156

SERPINF1
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[00516] Table 156 in an embodiment provides a signature of dendritic cells (e.g. ¢cDC), and
represents genes/proteins in particular DC subpopulations, preferably of which the expression (or
activity) level is negatively correlated with the quantitative phenotype CD3- CD 19+ CD38HI
CD27- Transitional B cells (Transitional), preferably associated with HIV infection.

[00517] Tables 1-156 associate in certain embodiments particular gene signatures with
particular cell (sub)types or (sub)populations. The gene signatures and cell types/cell
(sub)populations may be used in the various methods and compositions according to the
invention are discussed herein.

Patforms for profiling single cells

[00518] Cells may be considered processing units. Core constituents include skin cells, such
as fibroblasts, adipocytes and epithelial cells; immune cells such as megakaryocytes, dendritic
ceils and T cells: brain cells such as neurons, ependymal cells and astrocytes and muscle cells
such as smooth muscle, skeletal muscle and cardiac muscle. However, grouped cells are not
identical (see, eg., M D Slack et ad. PNAS 105, (2008) and P. Dalerba et a. Nat. Biotech. 29,
(2011)) and differences can underlie unique behaviors (see, e.g., A A Cohen et a. Science, 322
(2008), STay et a. Nature 466, (2010) and O. Feinerrnan et d. Mol. Sys. Bio. 437, (2010)).
[00519] Four fundamental questions may be asked: 1. How do cells respond to change? 2.
Which differences influence those responses? 3. When is variability mitigated and when is it
leveraged? 4. How does heterogeneity affect the interactions between functionaly different
cells? To address these questions, one must be able to precisely measure and manipulate large
numbers of single mammalian cells in parallel.

[00520] For developing new platforms, Applicants leverage nano- and micro-fabrication to
develop new platforms for thoroughly and control Bbly profiling single cells.

[00521] Conventiona methods for studying single ceils include optical microscopy and
flow/mass cytometry. With optical microscopy, tempora and spatial information may be
obtained, however there is limited depth due to spectral overlap between fluorophores. With
flow/mass cytometry (see, eg., S. C.Bendal etal, Single-Cell Mass Cytometry of Differential
Immune and Daig Responses Across a Human Hematopoietic Continuum. Science 332, 677-678
(2011), one can profile many observables (such as 6-10 for flow cytometry and 34+ for mass
cytometry) and it is easy to achieve a large number of statistics. However, no spatial information

may be obtained and it is extremely difficult to follow the same cell overtime.
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[00522] Intercellular signaling is a compounding variable. Controlling a celular
microenvironment may be done by any device or microdevice - such as reverse emulsions,
microwells and microfluidics - that can define and maintain a constant, known the extracellular
mileau.

[00523] The present invention also involves utilizing nano-and micro-technology to
complement current single cell studies. Using microstructions, Applicants can restrain single
cells or their components at concentrations similar to 10 million cells/ml.

[00524] Traditional population measurements involve lots of starting material and enable deep
profiling of aparticular molecular species. For instance, normally, upon activation, anaive T cell
will differentiate into one of several, functionally distinct T helper cell sub-types, depending
upon the cytokine environment - some of these promote immune responses, whereas others 'shut
down' immune activity. Each individua T helper also secretes lineage-dependent cytokines that
can influence its own actions, aswell asthose of its peers. The correct balance between the sub-
types is critical to normal immune function, and defects in the guiding molecular circuits can
lead to autoimmune disorders, such as Multiple Sclerosis and Psoriasis, and allergies. Studying
cellular decision making in populations of T cells on a single cell basis will reveal fundamental
principles underlying cellular diversity, aid in developing diagnostics and therapeutic strategies
for immune disorders, and provide aparadigm for similar studies in other mammalian cells.
[00525] To decouple single T ceils from themselves and their peers, Applicants fabricate
ordered capture pads for restraining cells during rapid solution perfusion. This enables
examination of how cellular responses depend upon component heterogeneity in the absence of
compounding external factors. By systematically controlling the levels of different cytokines in
the perfusion media, Applicants also investigate how extracellular signaling affects intracellular
circuits. Importantly, Applicants integrate optical and microfluidic controls so that optical
interrogation and transcriptome analysis can be performed on the same cell.

[00526] Questions for TLR sensing in innate immune DCS include What are the functional
subpopulations of DCs? How well do the ensemble network models describe individual DC
behaviors? How is the population response encoded? Do different ceils contribute different
portions? What isthe role of autocrine and panacrine signaling?

[00527]  Questions in naive T cell differential include What are the key cellular components?

How uniform are conventional polarizing stimuli? How important is local cellular
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microenvironment? What roles do different cytokines and their timing play? How does
intercellular  communication normally affect the process? Do certain cells respond first and
influence others? How important is autocrine signaling?

HIV

[00528] In one embodiment, the present invention relates to innate immunity against a
pathogen HIV-1 and immune cells, such as functional cDC maturation, at the single-cell level
analyzed by for example, RNAseq. Applicants identified a highly functional cDC subset present
in EC that might provide critical information for future clinical approaches to induce highly-
effective T cell responses in alarger number of patients and individuals.

B cellsfmonocytes

[00529] An objective of the B cell study was to identify patterns of differential expression
(DE) between an elite controller and a non-neutralizer in cells tetramer-sorted for HIV protein
(gpl40) and non-sorted samples.

[00530] Expression study steps at the population level include a DE-analysis which involves
projection (ail genes) and a direct comparison (gene-by-gene). Expression study steps at the cell
level involves clustering and DE-analysis.

Populations

[00531] One embodiment of the present invention is aimed a finding DE genes associated
with neutralizing antibody (NA) breadth. NA Breadth has been defined as an integer in the
phenotyping, and this integer has changed since the original phenotyping.

[00532] One embodiment of the invention involves identifying signatures of HIV-1 specific
broadly neutralizing antibody (bnAb) ontogeny using a systems biology approach., specifically
identification of leukocellular subset-specific signatures defining HIV-1 controllers with and
without HIV-1-specific neutralizing breadth, identification of signatures during pre-infection or
early infection that prospectively predict the development of neutralizing breadth during the
ensuing disease process and generation of a comprehensive multidimensional database
integrating all clinical, transcriptional, epigenetic and functional immunologic data

Single-cell RNAseg analysis

[00533] One problem with RNA-seq andysis of bulk cell populations is that cell
heterogeneity may confound results. Applicants therefore have started to use single-cell RNA-

seq assays for further investigation of dendritic cells. In initia experiments LPS-stimulated bone
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marrow derived dendritic cells (BMDCs) were examined. While the gene expression levels of
population replicates were tightly correlated with one another, there were substantial differences
in gene expression between individual cells.

[00534] When Applicants compared dendritic cells with and without exposure to HIV on the
population level, Applicants identify 26 genes that are differentially expressed between those
two conditions. However, cells exposed to HIV could be classified in three different groups: Two
groups that were grossly different from gene expression patterns from HIV-unexposed cells, and
one group that appear to have transcriptional signatures similar to HIV-1 unexposed cells. This
technology show single-cell RNA-seq of DC is technically possible, and allows to delineate
distinct classes of DC with altered gene expression patterns. Applicants use this methodological
approach in the future to better understand gene expression patterns associated with the
development of neutralizing breadth.

Determining genetic interactions

[00535] In one aspect, the invention provides a method for determining genetic interactions.
This method involves causing a set of P genetic perturbations in cells, wherein the method may
comprise: determining, based upon random sampling, a subset of 1t genetic perturbations from
the set of P genetic perturbations, performing said subset of 1 genetic perturbations in a
population of cells, performing single-cell molecular profiling of the population of genetically
perturbed cells of step; inferring single-cell molecular profiles for the set of P genetic
perturbations in cells.

[00536] The perturbation methods as discussed herein may also be used to validate particular
gene signatures or specific immunomodulators, such as for instance to identify relevant genes or
pathways which are involved to obtain a particular gene signature, immune responder phenotype,
or particular immune cell (sub)population, or cell state.

[00537] The population of cells with a plurality of genomic sequence or perturbation
conditions involves aplurality of cells and perturbations to be tested and measurements sampled
to obtain meaningful data and to infer appropriate circuits. The number of genes perturbed, and
how many are perturbed simultaneously (the order of the perturbation, pairs, triplets, etc.) varies.
In atissue with n cell types, the rarest present in m%, how many ceils X do you need to sequence
so that you have at least Y of the rarest subtype.
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[00538] For example, -500 cells ensures >95% chance of including >10 of each type, based
on the following calculation. Assume the most conservative scenario that of M cell subtypes (for
example, 12), all but one having the lowest predicted proportion (for example, p ..=5%).
Assuming that the Central Limit Theorem holds (areasonable assumption when solving to detect
at least 10 cells of each type) the number of cells of each type /, termed 7}, will distribute as ¢} /,\
= N*p ., STDV[27] = V(N *p..n* (1)) The minimal ¥ (total number of cells to profile) can
be solved such that al (m-1) subtypes have a least n cells (the last, maority, subtype easily
clears this threshold since its proportion is much higher). Applicants confirmed with simulation
that the strategy conservatively holds in practice even for n<10, and take a margin of additional
(conservative) error, to alow for subsequent failed RNA-Seq experiments (<20-30%, depending
on protocol).

Modelling genetic interactions

[00539] The method of the invention may be used for determining genetic interactions,
including modelling and/or analyzing such interactions. Such genetic interactions form part of
cellular circuitry, in that the interactions reflect connections of components within one or more
cellular pathways. Such pathways may be intracellular pathways or intercellular pathways
[00540] In some embodiments, the method of the invention may further comprise determining
genetic interactions.

[00541]  In some embodiments, the method of the invention may further compriseconfirming
genetic interactions with additional genetic manipulations.

[00542] The method may further comprise avalidation step, wherein additional manipulations
are performed in order to confirm previously identified genetic interactions. Such validation step
may include in vivo or in vitro experiments, such as gene inactivation, gene deletion, gene
activation or overexpression, and combinations thereof. Such genetic manipulations may be
performed with any genetic tool available in the art, comprising but not limited to RNAI,
CRISPR-Cas based gene editing, nucleic acid transfection, etc.

Genetic perturbations

[00543] In one aspect, said set of P genetic perturbations or said subset of m genetic
perturbations may comprise single-order genetic perturbations. Within the meaning of the
present invention, single-order genetic perturbation means that a given cell undergoes a single

genetic perturbation (one perturbation per ceil).
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[00544] In one aspect, said set of P genetic perturbations or said subset of 1 genetic
perturbations may comprise combinatorial genetic perturbations. Within the meaning of the
present invention, combinatorial or higher-order genetic perturbation means that a given cell
undergoes a combination of 4 single-order genetic perturbations (k perturbations per cell), with
k>] . In some embodiments, k isan integer ranging from 2 to 15. In some embodiments, k = 2, 3,
4,5,6,7,8,9o0r 10.

[00545]  Within the meaning of the present invention, said genetic perturbation may comprise
gene knock-down (gene repression or gene inactivation), gene knock-out (gene deletion), gene
activation, gene insertion, or regulatory element deletion.

[00546] Combinations of different types of genetic perturbations are also envisioned within
the meaning of the present invention. For example, a combination of genetic perturbations may
comprise aknock-down for afirst gene, combined to an activation of a second gene, etc.

[00547] In one aspect, said set of P genetic perturbations or said subset of 1 genetic
perturbations may comprise genome-wide perturbations. Genome-wide perturbations are genetic
perturbations that affect loci across the entire genome. Genome-wide perturbation may include
single perturbations of >100, >200, >500, >1,000, >2,500, >5,000, >10,000, >15,000 or >20,000
single genomic loci. The present invention encompasses A-order combinations of genome-wide
perturbation.

[00548] In some embodiments, the method may comprise determining /c-order genetic
interactions

[00549] In some embodiments, said set of P genetic perturbations may comprise
combinatorial genetic perturbations, such as A-order combinations of single-order genetic
perturbations, wherein k is an integer ranging from 2 to 15, and step (€) may comprise
determining /-order genetic interactions, with j < k. Such embodiments rely on sampling higher-
order interactions in order to more efficiently infer lower order ones. Given alimited number of
possible assays, one is more powered to determine lower order interactions (e.g., 2-, 3-way) from
measuring higher order interactions (e.g., 5-way) than from allotting all assays to the lower
order, because any higher order interaction carries some information about ail interaction terms
up to that order (e.g., in compressed sensing, it informs in convolved form on additional Fourier
coefficients). Thus, even if most interactions are low order (2- or 3-way) these embodiments are

more powered to detect them.
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CRISPR-Cas systems

[00550]  In some embodiments, RNAI- or CRISPR-Cas-based perturbation may be performed.
Said perturbation may be performed (e.g. "delivered") in an array-format or pool-format. Some
embodiments may comprise pooled single or combinatorial CRISPR-Cas-based perturbation
with a genome-wide library of sgRNAs, wherein each sgRNA comprises a unique molecular
identifier. In some embodiments, a step may comprise pooled combinatorial CRISPR-Cas-based
perturbation with a genome-wide library of sgRNAS, wherein each sgRNA comprises a unique
molecular identifier and is co-delivered with areporter mRNA.

[00551] CRISPR-Cas systems, including CRISPR-Cas9 systems, as used herein, refer to non-
naturally occurring systems derived from bacterial Clustered Regularly Interspaced Short
Palindromic Repeats loci. These systems generally comprise an enzyme (Cas protein, such as
Cas9 protein) and one or more RNAs. Said RNA isa CRISPR RNA and may be an sgRNA. Said
RNA and/or said enzyme may be engineered, for example for optimal use in mammalian cells,
for optimal delivery therein, for optimal activity therein, for specific uses in gene editing, etc.
[00552] sgRNA refers to a CRISPR single-guide RNA. This RNA is a component of a
CRISPR-Cas system. The sequence of the sgRNA determines the target sequence for gene
editing, knock-down, knock-out, insertion, etc. For genome-wide approaches, it is possible to
design and construct suitable sgRNA libraries. Such sgRNAs may be delivered to cells using
vector delivery such as vira vector delivery. Combination of CRISPR-Cas-mediated
perturbations may be obtained by delivering multiple sgRNAs within a single cell. This may be
achieved in pooled format. In the case of sgRNA vira vector delivery, combined perturbation
may be obtained by delivering several sgRNA vectors to the same cell. This may also be
achieved in pooled format, and number of combined perturbations in a cell then corresponds to
the MOI (multiplicity of infection). Using CRISPR-Cas systems, one may generally implement
MOI values of up to 10, 12 or 15.

[00553] The CRISPR-Cas system may be implemented in order to cause massively
combinatorial molecular perturbations (MCMP), including single-order and combinatorial
genome-wide genetic perturbations.

[00554] CRISPR-Cas-based gene editing allows to perform pooled genome-scale screens with
expression readouts in primary cells (A Genome-wide CRISPR Screen in Primary Immune Cells
to Dissect Regulatory Networks. Parnas O., Jovanovic M., Eisenhaure TM ., Herbst RH., Dixit
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A., YeCJ, Przybylski D., Piatt RJ., Tirosh I., Sanjana NE., Shalem O., Satija R., Raychowdhury
R., Mertins P., Carr SA., Zhang F., Hacohen N., Regev A. A Genome-wide CRISPR Screen in
Primary Immune Cells to Dissect Regulatory Networks. Cell Jul 15. (2015) 2015 Jul
30;162(3):675-86. doi: 10.1016/j .eel1 2015.06.059. Epub 2015 Jul 16).

[00555]  In some embodiments, the present invention involves combinatorial perturbations by
way of CRISPR-Cas (such as CRISPR-Cas9) assays. In accordance with the present invention,
sampling a far-from-exhaustive number of higher order perturbations, when coupled with
complex genomic readouts, may suffice to resolve most non-linear relations. Accordingly, in
some aspects, the present invention relies on pooled, combinatorial perturbations with genomic
readout into Massively Combinatorial Perturbation Profiling (MCPP).

[00556] In some embodiments, the method of the invention may comprise one or more
CRISPR-Cas-based assays. Such CRISPR-Cas assays are advantageous for implementing a
precise perturbation of genes and their expression levels.

[00557]  In some embodiments, CRISPR-Cas systems may be used to knockout protein-coding
genes by frameshifts (indels). Embodiments include efficient and specific CRISPR-Cas9
mediated knockout (Gilbert, L. A., Horlbeck, M. A., Adamson, B., Villata J. E., Chen, Y.,
Whitehead, E. H., Guimaraes, C, Panning, B., Ploegh, H. L., Bassk, M. C, Qi, L. S,
Kampmann, M. & Weissman, J. S. Genome-Scde CRISPR-Mediated Control of Gene
Repression and Activation. Cell. 159, 647-661, doi:10.1016/j.cell.2014.09.029  (2014).
PMCID:4253859; Ran, F.A., Cong, L., Yan, W. X, Scott, D. A., Gootenberg, J. S., Kriz, A. J,
Zetsche, B., Shalem, ()., Wu, X., Makarova, K. S, Koonin, E. V., Sharp, P. A. & Zhang, F. In
vivo genome editing using Staphylococcus aureus Cas9. Nature. 520, 186-191,
doi:10.1038/naturel4299  (2015). PMCID:4393360), including a CRISPR mediated double-
nicking to efficiently modify both alleles of atarget gene or multiple target loci (Ran, F. A., Hsu,
P. D., Lin, C. Y., Gootenberg, J. S., Konermann, S, Trevino, A. E., Scott, D. A., Inoue, A.,
Matoba, S., Zhang, Y. & Zhang, F. Double nicking by RNA-guided CRISPR Cas9 for enhanced
genome editing specificity. Cell. 154, 1380-1389, do0i:10.1016/j.cell.2013.08.021  (2013).
PMCID:3856256; Wang, FL Yang, H., Shivdlila, C. S, Dawlaty, M. M., Cheng, A.W., Zhang,
F. & Jaenisch, R. One-step generation of mice carrying mutations in multiple genes by CRISPR-
Cas-mediated genome engineering. Cell. 153, 910-918, doi: 10.1016/j.cell.2013.04.025 (2013).
PMCID:3969854) and implementation of a smaller Cas9 protein for delivery on smaller vectors
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(Ran, F. A, Cong, L., Yan, W. X., Scott, D. A., Gootenberg, J. S, Kriz, A. L, Zetsche, B.,
Shalem, O., Wu, X., Makarova, K. S, Koonin, E. V., Sharp, P. A. & Zhang, F. In vivo genome
editing using Staphylococcus aureus Cas9. Nature. 520, 186-191, doi:10.1038/nature 14299
(2015). PMCID:4393360).

[00558] CRISPR-mediated activation or inactivation (CRISPRa/i) systems may be used to
activate or inactivate gene transcription. Briefly, a nuclease-dead (deactivated) Cas9 RNA-
guided DNA binding domain (dCas9) (Qi, L. S, Larson, M. El., Gilbert, L. A., Doudna, J. A.,
Weissman, J. S, Arkin, A.P. & Lim, W. A. Repurposing CRISPR as an RNA-guided platform
for  sequence-specific control of gene  expression. Cdll. 152, 1173-1 183,
doi:10.1016/ .cell . 2013.02.022 (2013). PMCID: 3664290) tethered to transcriptional repressor
domains that promote epigenetic silencing (e.g., KRAB) forms a "CRISPRI" (Gilbert, L. A.,
Larson, M. EL, Morsut, L., Liu, Z., Brar, G. A., Torres, S. E., Stern-Ginossar, N., Brandman, O.,
Whitehead, E. H., Doudna, J. A., Lim, W. A., Weissman, J. S. & Qi, L. S. CRISPR-mediated
modular RNA-guided regulation of transcription in eukaryotes. Cell. 154, 442-451,
doi:10.1016/j.cell.2013. 06.044 (2013). PMCID: 3770145; Konermann, S., Brigham, M. D.,
Trevino, A. E., Hsu, P.D., Heidenreich, M., Cong, L., Piatt, R. J, Scott, D. A., Church, G.M . &
Zhang, F. Optical control of mammalian endogenous transcription and epigenetic states. Nature.
500, 472-476, doi: 10.1038/nature 12466 (2013). PMCID:3856241) that represses transcription.
To use dCas9 as an activator (CRISPRa), aguide RNA may be engineered to carry RNA binding
motifs (e.g., MS2) that recruit effector domains fused to RNA-motif binding proteins, increasing
transcription (Konermann, S., Brigham, M. D., Trevino, A. E., Joung, J., Abudayyeh, 3. O,
Barcena, C, Hsu, P. D., Habib, N., Gootenberg, J. S., Nishimasu, H., Nureki, O. & Zhang, F.
Genome-scale transcriptional activation by an engineered CRISPR-Cas9 complex. Nature. 517,
583-588, doi:10. 1038/naturel4136 (2015). PMCID:4420636).

[00559] CRISPR-Cas systems may also be used for the deletion of regulatory elements. To
target non-coding elements, pairs of guides may be designed and used to delete regions of a
defined size, and tile deletions covering sets of regions in pools. The deliver}' of two sgRNAS
may mediate efficient excision of 500 bp genomic fragments.

[00560] CRISPR-Cas systems may also be used for gene editing, eg. by RNA-templated
homologous recombination. Keskin, H., Shen, Y., Huang, F., Patel, M., Yang, T., Ashley, K.,
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Mazin, A. V. & Storici, F. Transcript-RNA-templated DNA recombination and repair. Nature.
515, 436-439, doi:10.1038/naturel3682 (2014).

[00561] CRISPR transgenic mice may be used to derive 'CRISPR-ready’ cells. 'CRISPR-
rnice’ are mice where the mouse germ line is engineered to harbor key elements of a CRISPR
system, and cells require only the programmable (sgRNA) element to activate the CRISPR-Cas
system. CRISPR mice include Cas9-transgenic mice (Piatt, R. J., Chen, S, Zhou, Y., Yim, M. J,,
Swiech, L., Kempton, H. R., Dahlman, J. E., Parnas, ()., Eisenhaure, T. M., Jovanovic, M.,
Graham, D. B., Jhunjhunwala, S., Heidenreich, M., Xavier, R. J, Langer, R., Anderson, D. G,
Hacohen, N., Regev, A., Feng, G., Sharp, P. A. & Zhang, F. CRISPR-Cas9 knockin mice for
genome editing and cancer modeling. Cell. 159, 440-455, doi:10.1016/j.cell.2014.09.014 (2014).
PMCID:4265475; Parnas O., Jovanovic M., Eisenhaure TM., Herbst RH., Dixit A., Ye CJ,
Przvbylski D., Piatt RJ.,, Tirosh | , Sanjana NE., Shalem O., Satija R., Raychowdhury R., Mertins
P., Carr SA., Zhang F., Hacohen N., Regev A. A Genome-wide CRISPR Screen in Primary
Immune Cells to Dissect Regulatory Networks. Cell Jul 15. (2015) 2015 Jul 30;162(3):675-86.
doi: 10.1016/j.cell.2015.06.059. Epub 2015 Jul 16).

[00562] CRISPR-Cas based perturbations, including single order or higher order
perturbations, may be implemented in pooled format. The perturbation (screen) may be
performed with expression readouts or reporter expression readout (genome-wide reporter-based
pooled screens).

[00563] CRISPR-Cas functional genomics assays that may be used to cause sets of genetic
perturbations are discussed in Shalem O., Sanjana NE., Zhang F. High-throughput functional
genomics using CRISPR-Cas9. Nat Rev Genet. May;16(5):299-31 1. (2015). doi:
10.1038/nrg3899. Epub 2015 Apr 9.

[00564] sgRNA libraries, including genome-wide libraries, may be designed as discussed in
Parnas O., Jovanovic M., Eisenhaure TM., Herbst RIT, Dixit A., Ye CJ,, Przvbylski D., Piatt RJ.,
Tirosh 1., Sanjana NE., Shalem O., Satija R., Raychowdhury R., Mertins P., Carr SA., Zhang F.,
Hacohen N., Regev A. A Genome-wide CRISPR Screen in Primary Immune Cells to Dissect
Regulatory  Networks. Cell Jul 15 (2015) 2015 Jul 30;162(3):675-86.  doi:
10.1016/j.cell.2015.06.059. Epub 2015 Jut 16; Sanjana, N. E., Shalem, O. & Zhang, F. Improved
vectors and genome-wide libraries for CRISPR screening. Nat Methods. 11, 783-784,
doi:10.1038/nmeth.3047 (2014); Shalem, ().. Sanjana, N. E., Hartenian, E., Shi, X., Scott, D. A.,
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Mikkelsen, T. S., Heckl, D., Ebert, B. L., Root, D. E., Doench, J. G. & Zhang, F. Genome-scae
CRISPR-Cas9 knockout screening in  human cels. Science. 343, 84-87,
doi: 10.1 126/science. 1247005 (2014). PMCID:4089965; Shalem, O., Sanjana, N. E. & Zhang, F.
High-throughput functional genomics using CRISPR-Cas9. Nat Rev Genet. 16, 299-3 11,
doi:10.1038/nrg3899 (2015).

[00565] A pooled genome-wide screen for CRISPR-mediated KO (knock-out) may be
performed asin Shalem, ()., Sanjana, N. E., Hartenian, E., Shi, X, Scott, D. A., Mikkelsen, T. S,
Heckl, D., Ebert, B. L., Root, D. E., Doench, J. G. & Zhang, F. Genome-scale CRISPR-Cas9
knockout screening in human cells. Science. 343, 84-87, doi: 10.1 126/science. 1247005 (2014).
PMCID:4089965.

[00566] An expresson marker-based genome-wide CRISPR screen may be performed asin
Parnas O., Jovanovic M., Eisenhaure TM, Herbst RH., Dixit A., Ye CJ, Przybylski D., Piatt RJ.,
Tirosh I., Sanjana NE., Shaem O., Satija R., Raychowdhury R., Mertins P., Carr SA., Zhang F.,
Hacohen N., Regev A. A Genome-wide CRISPR Screen in Primary Immune Cells to Dissect
Regulatory  Networks. Cell Jul 15 (2015 2015 Jul  30;162(3):675-86. doi:
10.1016/j.cell.2015.06.059. Epub 2015 Jul 16.

[00567] A pooled, genome-scale, CRISPRa screen may be performed asin Konermann, S,
Brigham, M. D., Trevino, A.E., Joung, J., Abudayyeh, O.O., Barcena, C, Hsu, P.D., Habib, N.,
Gootenberg, J. S, Nishimasu, H., Nureki, O. & Zhang, F. Genome-scae transcriptiona

activation by an engineered CRISPR-Cas9 complex. Nature. 517, 583-588,
doi:10.1038/naturel4136  (2015). PMC ID: 442063 6.

[00568] Pooled combinatorial perturbations may be performed, where the delivered
perturbations and impact (molecular profiling) are determined post hoc, in either a conventional

readout (e.g., sorting followed by sequencing) or with high-content single cell genomics.

[00569] In some embodiment, the CRISPR-Cas screen is performed by co-delivering multiple
sgRNA using vira e vector delivery (eg, sgRNA encoding vectors at arelatively high MOI) into
cells pre-expressing the Cas9 enzyme to obtain as many higher order combinations as possible.
For small sets of ~5 genes one may generate a combinatorialiy complete ascertained set of all 32
perturbations.

[00570]  To detect which perturbations were co-delivered in pooled bins, several strategies are
envisioned: (1) Combining two or more guide barcodes using in situ PGR in PEG hydrogel that
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restricts the diffusion of double stranded DNA; (2) Split-pool tagging of guide barcodes in
hydrogels, such that only guides from the same cell are tagged with the same sequence; (3) FISH
of expressed guides for imaging readouts. In each case it is possible to use use an error-
correction scheme in the barcodes.

[00571] To detect which perturbations were co-delivered with a single cell genomics readout,
it is possible to report the (combinatorial) perturbation in a manner compatible with the full
genomic readout. For example one may use an sgRNA vector that also highly expresses a
synthetic polyadenylated RNA reporter of the sgRNA barcode. This RNA will be captured along
with the cellular mRNA in the transcriptome profiling, eg scCRNA-seq (Drop-Seq, see below), or
reported by FISH hybridization, such that the same assay ascertains the sgRNAs and their impact
on expression (Parnas €)., Jovanovic M., Eisenhaure TM., Herbst RH., Dixit A., Ye CIJ.,
Przybylski D., Piatt RJ., Tirosh | , Sanjana NE., Shalem O., Satija R., Raychowdhury R., Mertins
P., Car SA., Zhang F., Hacohen N., Regev A. A Genome-wide CRISPR Screen in Primary
Immune Cells to Dissect Regulatory Networks. Cell Jul 15. (2015) 2015 Jul 30;162(3):675-86.
doi: 10.1016/j.cell.2015.06.059. Epub 2015 Jul 16).

[00572] With respect to genera information on CRISPR-Cas Systems, components thereof,
and delivery of such components, including methods, materials, delivery vehicles, vectors,
particles, AAV, and making and using thereof, including as to amounts and formulations, all
useful in the practice of the instant invention, reference is made to: U S Patents Nos. 8,999,641,
8,993,233, 8,945,839, 8,932,814, 8,906,616, 8,895,308, 8,889,418, 8,889,356, 8,871,445,
8,865,406, 8,795,965, 8,771,945 and 8,697,359; U S Patent Publications U S 2014-0310830 (US
APP. Ser. No. 14/105,031), US 2014-0287938 Al (U.S. App. Ser. No. 14/213,991), US 2014-
0273234 Al (U.S. App. Ser. No. 14/293,674), US2014-0273232 Al (U.S. App. Ser. No.
14/290,575), US 2014-0273231 (U.S. App. Ser. No. 14/259,420), US 2014-0256046 Al (U.S.
App. Ser. No. 14/226,274), US 2014-0248702 Al (U.S. App. Ser. No. 14/258,458), US 2014-
0242700 Al (U.S. App. Ser. No. 14/222,930), US 2014-0242699 Al (U.S. App. Ser. No.
14/183,512), US 2014-0242664 Al (U.S. App. Ser. No. 14/104,990), US 2014-0234972 Al
(U.S. App. Ser. No. 14/183,471), US 2014-0227787 Al (U.S. App. Ser. No. 14/256,912), US
2014-018989%6 Al (U.S. App. Ser. No. 14/105,035), US 2014-0186958 (U.S. App. Ser. No.
14/105,017), US 2014-0186919 Al (U.S. App. Ser. No. 14/104,977), US 2014-0186843 Al
(U.S. App. Ser. No. 14/104,900), US2014-0179770 Al (U.S. App. Ser. No. 14/104,837) and US
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2014-0179006 Al (U.S. App. Ser. No. 14/183,486), US 2014-0170753 (US App Ser No
14/183,429); European Patents EP 2 784 162 B! and EP 2 771 468 BIl; European Patent
Applications EP 2 771 468 (EP138 18570.7), EP 2 764 103 (EP13824232.6), and EP 2 784 162
(EP14170383.5); and PCT Patent Publications PCX Patent Publications WO 2014/093661
(PCT/US20 13/074743), WO 2014/093694 (PCT/US20 13/074790), WO 2014/093595
(PCT/US20 13/074611), WO 2014/093718 (PCT/US20 13/074825), WO 2014/093709
(PCT/US20 13/074812), WO 2014/093622 (PCT/US20 13/074667), WO 2014/093635
(PCT/US20 13/074691), WO 2014/093655 (PCT/US20 13/074736), WO 2014/093712
(PCT/US20 13/074819), WO20 14/093701 (PCT/US20 13/074800), WO2014/018423
(PCT/13S20 13/051418), WO 2014/204723 (PCT/US20 14/041790), WO 2014/204724
(PCT/US20 14/041800), WO 2014/204725 (PCT/US2014/041803), WO 2014/204726
(PCT/US2014/041804), WO 2014/204727 (PCT/US20 14/041806), WO 2014/204728
(PCT7US2014/04 1808), WO 2014/204729 (PCT/US2014/041809). Reference isaso madetoUS
provisional patent applications 61/758,468; 61/802,174; 61/806,375; 61/814,263; 61/819,803 and
61/828,130, filed on January 30, 2013; March 15, 2013; March 28, 2013; April 20, 2013; May 6,
2013 and May 28, 2013 respectively. Reference is aso made to US provisional patent
application 61/836,123, filed on June 17, 2013. Reference isadditionally made to U S provisional
patent applications 61/835,93 1, 61/835,936, 61/836,127, 61/836, 101, 61/836,080 and
61/835,973, each filed June 17, 2013. Further reference is made to US provisional patent
applications 61/862,468 and 61/862,355 filed on August 5, 2013; 61/871,301 filed on August 28,
2013, 61/960,777 filed on September 25, 2013 and 61/961,980 filed on October 28, 2013
Reference is yet further made to: PCT Patent applications Nos. PCT/US20 14/04 1803,
PCT/US20 14/04 1800, PCT/US2014/04 1809, PCT/US2014/041804 and PCT/US20 14/04 1806,
each filed June 10, 2014 6/10/14; PCT/US20 14/041808 filed June 11, 2014; and
PCT/US20 14/62558 filed October 28, 2014, and U SProvisional Patent Applications Serial Nos.:
61/915,150, 61/91 5,301, 61/915,267 and 61/915,260, each filed December 12, 2013; 61/757,972
and 61/768,959, filed on January 29, 2013 and February 25, 2013; 61/835,936, 61/836,127,
61/836,101, 61/836,080, 61/835,973, and 61/835,931, filed June 17, 2013; 62/010,888 and
62/010,879, both filed June 11, 2014; 62/010,329 and 62/010,441, each filed June 10, 2014;
61/939,228 and 61/939,242, each filed February 12, 2014; 61/980,012, filed April 15,2014;
62/038,358, filed August 17, 2014; 62/054,490, 62/055,484, 62/055,460 and 62/055,487, each
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filed September 25, 2014; and 62/069,243, filed October 27, 2014. Reference isaso made toUS
provisional patent applications Nos. 62/055,484, 62/055,460, and 62/055,487, filed September
25, 2014; USprovisiona patent application 61/980,012, filed April 15, 2014; and U S provisional
patent application 61/939,242 filed February 12, 2014. Reference is made to PCX application
designating, inter alia, the United States, application No. PCT/US 14/4 1806, filed June 10, 2014.
Reference is made to U S provisional patent application 61/930,214 filed on January' 22, 2014.
Reference is made to US provisional patent applications 61/915,251; 61/915,260 and
61/915,267, each filed on December 12, 2013. Reference is made to US provisiona patent
application USSN 61/980,012 filed April 15, 2014. Reference is made to PCX application
designating, inter alia, the United States, application No. PCX/US 14/4 1806, filed June 10, 2014.
Reference is made to U S provisional patent application 61/930,214 filed on January 22, 2014.
Reference is made to US provisiona patent applications 61/915,251; 61/915,260 and
61/915,267, each filed on December 12, 2013.

[00573] Mention is aso made of US application 62/091,455, filed, 12-Dec-14, PROXECXED
GUIDE RNAS (PGRNAS); US application 62/096,708, 24-Dec-14, PROXECXED GUIDE
RNAS (PGRNAS), US application 62/091,462, 12-Dec-14, DEAD GUIDES FOR CRISPR
TRANSCRIPTION FACTORS; US application 62/096,324, 23-Dec-14, DEAD GUIDES FOR
CRISPR TRANSCRIPTION FACTORS; US application 62/091,456, 12-Dec-14, ESCORTED
AND FUNCTIONALIZED GUIDES FOR CRISPR-CAS SYSTEMS, US application
62/091,461, 12-Dec-14, DELIVERY, USE AND THERAPEUTIC APPLICATIONS OF THE
CRISPR-CAS SYSTEMS AND COMPOSITIONS FOR GENOME EDITING AS TO
HEMATOPOETIC STEM CELLS (HSCs); US application 62/094,903, 19-Dec-14, UNBIASED

IDENTIFICATION OF DOUBLE-STRAND BREAKS AND GENOMIC REARRANGEMENT

BY GENOME-WISE INSERT CAPTURE SEQUENCING; U S application 62/096,761, 24-Dec-
14, ENGINEERING OF SYSTEMS, METHODS AND OPTIMIZED ENZYME AND GUIDE
SCAFFOLDS FOR SEQUENCE MANIPULA 'TION; US application 62/098,059, 30-Dec-14,
RNA-TARGETING SYSTEM; US application 62/096,656, 24-Dec-14, CRISPR HAVING OR
ASSOCIATED WITH DESTABILIZATION DOMAINS; US application 62/096,697, 24-Dec-
14, CRISPR HAVING OR ASSOCIATED WITH AAV; US application 62/098,158, 30-Dec-14,

ENGINEERED CRISPR COMPLEX INSERTIONAL TARGETING SYSTEMS, US
application 62/151,052, 22-Apr-15, CELLULAR TARGETING FOR EXTRACELLULAR
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EXOSOMAL REPORTING; US application 62/054,490, 24-Sep-14, DELIVERY, USE AND
THERAPEUTIC APPLICATIONS OF THE CRISPR-CAS SYSTEMS AND COMPOSITIONS
FOR TARGETING DISORDERS AND DISEASES USING PARTICLE DELIVERY
COMPONENTS; US application 62/055,484, 25-Sep-14, SYSTEMS, METFODS AND
COMPOSITIONS FOR SEQUENCE MANIPULATION WITH OPTIMIZED FUNCTIONAL
CRISPR-CAS SYSTEMS; US application 62/087,537, 4-Dec-14, SYSTEMS, METHODS AND
COMPOSITIONS FOR SEQUENCE MANIPULATION WITH OPTIMIZED FUNCTIONAL
CRISPR-CAS SYSTEMS; US application 62/054,651, 24-Sep-14, DELIVERY, USE AND
THERAPEUTIC APPLICATIONS OF THE CRISPR-CAS SYSTEMS AND COMPOSITIONS
FOR MODELING COMPETITION OF MULTIPLE CANCER MUTATIONS IN VIVO; US
application 62/067,886, 23-Oct-14, DELIVERY, USE AND THERAPEUTIC APPLICATIONS
OF THE CRISPR-CAS SYSTEMS AND COMPOSITIONS FOR MODELING
COMPETITION OF MULTIPLE CANCER MUTATIONS IN VIVO; US application
62/054,675, 24-Sep-14, DELIVERY, USE AND THERAPEUTIC APPLICATIONS OF THE
CRISPR-CAS SYSTEMS AND COMPOSITIONS ™ NEURONAL CELLSTISSUES; US
application 62/054,528, 24-Sep-14, DELIVERY, USE AND THERAPEUTIC APPLICATIONS
OF THE CRISPR-CAS SYSTEMS AND COMPOSITIONS IN IMMUNE DISEASES OR
DISORDERS; U S application 62/055,454, 25-Sep-14, DELIVERY, USE AND THERAPEUTIC
APPLICATIONS OF THE CRISPR-CAS SYSTEMS AND COMPOSITIONS FOR
TARGETING DISORDERS AND DISEASES USING CELL PENETRATION PEPTIDES
(CPP); US application 62/055,460, 25-Sep-14, MULTIFUNCTION AL-CRISPR COMPLEXES
AND/OR OPTIMIZED ENZYME LINKED FUNCTIQNAL-CRISPR COMPLEXES;, US
application 62/087,475, 4-Dec-14, FUNCTIONAL SCREENING WITH OPTIMIZED
FUNCTIONAL CRISPR-CAS SYSTEMS;, US application 62/055,487, 25-Sep-14,
FUNCTIONAL SCREENING WITH OPTIMIZED FUNCTIONAL CRISPR-CAS SYSTEMS,
US application 62/087,546, 4-Dec-14, MULTIFUNCTIONAL CRISPR COMPLEXES
AND/OR OPTIMIZED ENZYME LINKED FUNCTIONAL-CRISPR COMPLEXES, and US
application 62/098,285, 30-Dec-14, CRISPR MEDIATED IN VIVO MODELING AND
GENETIC SCREENING OF TUMOR GROWTH AND METASTASIS.

[00574] Each of these patents, patent publications, and applications, and al documents cited

therein or during their prosecution ("appln cited documents') and al documents cited or
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referenced in the appln cited documents, together with any instructions, descriptions, product
specifications, and product sheets for any products mentioned therein or in any document therein
and incorporated by reference herein, are hereby incorporated herein by reference, and may be
employed in the practice of the invention. All documents (e.g., these patents, patent publications
and applications and the appln cited documents) are incorporated herein by reference to the same
extent as if each individual document was specifically and individually indicated to be
incorporated by reference
[00575] Also with respect to general information on CRISPR-Cas Systems, mention is made
of the following (also hereby incorporated herein by reference):
> Multiplex genome engineering using CRISPR/Cas systems. Cong, L., Ran, F.A., Cox, D.,
Lin, S, Barretto, R., Habib, N., Hsu, P.D., Wu, X., Jiang, W., Marraffmi, L.A., & Zhang,
F. Science Feb 15;339(6121):819-23 (2013);
> RNA-guided editing of bacterial genomes using CRISPR-Cas systems. Jiang W., Bikard
D., Cox D., Zhang F, Marraffini LA. Nat Biotechnol Mar;31(3):233-9 (2013);
> One-Step Generation of Mice Carrying Mutations in Multiple Genes by CRISPR/Cas-
Mediated Genome Engineering. Wang H., Yang H , Shivalila CS., Dawlaty MM., Cheng
AW., Zhang F., Jaenisch R. Ceil May 9;153(4):910-8 (2013);
> Optical control of mammalian endogenous transcription and epigenetic states.
Konermann S, Brigham MD, Trevino AE, Hsu PD, Heidenreich M, Cong L, Piatt RJ,
Scott DA, Church GM, Zhang F. Nature. Aug 22;500(7463):472-6. doi:
10.1038/Naturel2466. Epub 2013 Aug 23 (2013);
> Double Nicking by RNA-Guided CRISPR Cas9 for Enhanced Genome Editing
Specif dty. Ran, FA., Hsu, PD., Lin, CY., Gootenberg, JS., Konermann, S., Trevino,
AE., Scott, DA., Inoue, A., Matoba, S., Zhang, Y., & Zhang, F. Cell Aug 28. pii: S0Q92-
8674( 13)01015-5 (2013-A);
DNA targeting specificity of RNA-guided Cas9 nucleases. Hsu, P., Scott, D., Weinstein,

A7

J., Ran, FA., Konermann, S., Agarwala, V., Li, Y., Fine, E., Wu, X., Shalem, O., Cradick,

TJ.,, Marraffmi, LA., Bao, G., & Zhang, F. Nat Biotechnol doi: 10.1038/nbt.2647 (2013);
> Genome engineering using the CRISPR-Cas9 system. Ran, FA., Hsu, PD., Wright, J,

Agarwala, V., Scott, DA., Zhang, F. Nature Protocols Nov;8(l 1):228 1-308 (2013-B);
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Genome-Scale CRISPR-Cas9 Knockout Screening in Human Ceils. Shalem, O., Sanjana,
NE., Harteman, E., Shi, X., Scott, DA., Mikkelson, T., Heckl, D., Ebert, BL., Root, DE.,
Doench, JG., Zhang, F. Science Dec 12. (2013). [Epub ahead of print];

Crystal structure of cas9 in complex with guide RNA and target DNA. Nishimasu, H ,
Ran, FA., Hsu, PD., Konermann, S, Shehata, SI., Dohmae, N., Ishitani, R., Zhang, F.,
Nureki, O. Cell Feb 27, 156(5):935-49 (2014);

Genome-wide binding of the CRISPR endonuclease Cas9 in mammalian cells. Wu X.,
Scott DA., Kriz AJ.,, Chiu AC, Hsu PD., Dadon DB., Cheng AW., Trevino AE.,
Konermann S., Chen S, Jaenisch R., Zhang F., Sharp PA. Nat Biotechnol. Apr 20. doi:
10.1038/nbt.2889 (2014);

CRISPR-Cas9 Knockin Mice for Genome Editing and Cancer Modeling. Piatt RJ, Chen
S, Zhou Y, Yim MJ, Swiech L, Kempton HR, Dahlman JE, Parnas O, Eisenhaure TM,
Jovanovic M, Graham DB, Jhunjhunwaia S, Heidenreich M, Xavier RJ, Langer R,
Anderson DG, Hacohen N, Regev A, Feng G, Sharp PA, Zhang F. Cell 159(2): 440-455
DOI: 10.1016/j.ceil.2014.09.014(2014);

Development and Applications of CRISPR~Cas9 for Genome Engineering, Hsu PD,
Lander ES, Zhang F., Cell. Jun 5:157(0):1262-78 (2014).

Genetic screens in human cells using the CRISPR/Cas9 system, Wang T, Wei 1J, Sabatini
DM, Lander ES., Science. January 3; 343(6166): 80-84. doi:10.1 126/science.246981
(2014);

Rational design of highly active sgRNAs for CRISPR-Cas9-mediated gene inactivation,
Doench JG, Hartenian E, Graham DB, Tothova Z, Hegde M, Smith I, Suilender M, Ebert
BL, Xavier RJ, Root DE,, (published online 3 September 2014) Nat Biotechnol.
Dec;32(12): 1262-7 (2014);

In vivo interrogation of gene function in the mammalian brain using CRISPR-Cas9,
Swiech L, Heidenreich M, Banerjee A, Habib N, Li Y, Trombetta J, Sur M, Zhang F.,
(published online 19 October 2014) Nat Biotechnol. Jan;33(1): 102-6 (2015),
Genome-scale transcriptional activation by an engineered CRISPR-Cas9 complex,
Konermann S, Brigham MD, Trevino AE, Joung J, Abudayyeh OO, Barcena C, Hsu PD,
Habib N, Gootenberg JS, Nishimasu H, Nureki O, Zhang F., Naure Jan
29;517(7536):583-8 (2015).
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A split-Cas9 architecture for inducible genome editing and transcription modulation,

Zetsche B, Volz SE, Zhang F., (published online 02 February 2015) Nat Biotechnol.

Feb;33(2): 139-42 (201 5);

> Genome-wide CRISPR Screen in a Mouse Model of Tumor Growth and Metastasis,
Chen s, Sanjana NE, Zheng K, Shaem O, Lee K, Shi X, Scott DA, Song J, Pan JQ,
Weissieder R, Lee H, Zhang F, Sharp PA. Cel 160, 1246-1260, March 12, 2015
(multiplex screen in mouse), and

> |nvivo genome editing using Staphylococcus aureus Cas9, Ran FA, Cong L, Yan WX,
Scott DA, Gootenberg JS, Kriz AJ, Zetsche B, Shalem O, Wu X, Makarova KS, Koonin
EV, Shap PA, Zhang F. (published online 01 April 2015), Nature. Apr
9;520(7546): 186-91 (2015).

» Shdem e a., "High-throughput functional genomics using CRISPR-Cas9," Nature
Reviews Genetics 16, 299-31 1 (May 2015).

> Xu et a., "Sequence determinants of improved CRISPR sgRNA design,” Genome
Research 25, 1147-1 157 (August 2015).

» Parnas et a., "A Genome-wide CRISPR Screen in Primary Immune Cells to Dissect
Regulatory Networks," Cell 162, 675-686 (July 30, 2015).

> Ramanan et a., CRISPR/Cas9 cleavage of viral DNA efficiently suppresses hepatitis B

vims," Scientific Reports 5:10833. doi: 10.1038/srepl0833 (June 2, 2015)

Nishimasu et al., Crystal Structure of Staphylococcus aureus Cas9," Cell 162, 1113-1126

(Aug. 27, 2015)

> Zetsche et al., "Cpfl Is a Single RNA-Guided Endonuclease of a Class 2 CRISPR-Cas

System, " Cell 163, 1-13 (Oct. 22, 2015)

L%

> Shmakov et a., "Discovery and Functional Characterization of Diverse Class 2 CRISPR-
Cas Systems,” Molecular Cell 60, 1-13 (Available online Oct. 22, 2015)
each of which is incorporated herein by reference, may be considered in the practice of the
instant invention, and discussed briefly below:
> Cong €t a. engineered type Il CRISPR-Cas systems for use in eukaryotic ceils based on
both Streptococcus thermophilus Cas9 and also Streptococcus pyogenes Cas9 and
demonstrated that Cas9 nucleases can be directed by short RNAS to induce precise
cleavage of DNA in human and mouse cells. Their study further showed that Cas9 as
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converted into a nicking enzyme can be used to facilitate homology-directed repair in
eukaryotic cells with minimal mutagenic activity. Additionally, their study demonstrated
that multiple guide sequences can be encoded into a single CRISPR array to enable
simultaneous editing of several at endogenous genomic loci sites within the mammalian
genome, demonstrating easy programmability and wide applicability of the RNA-guided
nuclease technology. This ability to use RNA to program sequence specific DNA
cleavage in cells defined a new class of genome engineering tools. These studies further
showed that other CRISPR loci are likely to be transplantable into mammalian cells and
can aso mediate mammalian genome cleavage. Importantly, it can be envisaged that
severa aspects of the CRISPR-Cas system can be further improved to increase its
efficiency and versatility.

Jiang et al. used the clustered, regularly interspaced, short palindromic repeats (CRISPR)-
associated Cas9 endonuciease complexed with dual-RNAs to introduce precise mutations
in the genomes of Streptococcus pneumoniae and Escherichia coli. The approach relied
on dual -RNA: Cas9-directed cleavage a the targeted genomic site to kill unmutated cells
and circumvents the need for selectable markers or counter-selection systems. The study
reported reprogramming dual-RNA:Cas9 specificity by changing the sequence of short
CRISPR RNA (crRNA) to make single- and multinucleotide changes carried on editing
templates. The study showed that simultaneous use of two crRNAs enabled multiplex
mutagenesis. Furthermore, when the approach was used in combination with
recombineering, in S. pneumoniae, nearly 100% of cells that were recovered using the
described approach contained the desired mutation, and in E. coli, 65% that were
recovered contained the mutation.

Wang e a. (2013) used the CRISPR/Cas system for the one-step generation of mice
carrying mutations in multiple genes which were traditionally generated in multiple steps
by sequential recombination in embryonic stem cells and/or time-consuming
intercrossing of mice with a single mutation. The CRISPR/Cas system will greatly
accelerate the in vivo study of functionally redundant genes and of epistatic gene

interactions.
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> Konermann et a. (2013) addressed the need in the art for versatile and robust
technologies that enable optical and chemica modulation of DNA-binding domains
based CRISPR Cas9 enzyme and also Transcriptional Activator Like Effectors

> Ran e a. (2013-A) described an approach that combined a Cas9 nickase mutant with
paired guide RNAs to introduce targeted double-strand breaks. This addresses the issue
of the Cas9 nuclease from the microbial CRISPR-Cas system being targeted to specific
genomic loci by a guide sequence, which can tolerate certain mismaiches to the DNA
target and thereby promote undesired off-target mutagenesis. Because individua nicks in
the genome are repaired with high fidelity, simultaneous nicking via appropriately offset
guide RNAs is required for double-stranded breaks and extends the number of
specifically recognized bases for target cleavage. The authors demonstrated that using
paired nicking can reduce off-target activity by 50- to 1,500-fold in cell lines and to
facilitate gene knockout in mouse zygotes without sacrificing on-target cleavage
efficiency. This versatile strategy enables a wide variety of genome editing applications
that require high specificity.

» Hsu et al. (2013) characterized SpCas9 targeting specificity in human cells to inform the
selection of target sites and avoid off-target effects. The study evaluated >700 guide RNA
variants and SpCas9-induced indel mutation levels at >100 predicted genomic off-target
loci in 293T and 293FT cells. The authors that SpCas9 tolerates mismatches between
guide RNA and target DNA at different positions in a sequence-dependent manner,
sensitive to the number, position and distribution of mismatches. The authors further
showed that SpCas9-mediated cleavage is unaffected by DNA methylation and that the
dosage of SpCas9 and sgRNA can be titrated to minimize off-target modification.
Additionally, to facilitate mammalian genome engineering applications, the authors
reported providing a web-based software tool to guide the selection and validation of
target sequences aswell as off-target analyses.

> Ran et a. (2013-B) described a set of tools for Cas9-mediated genome editing via non-
homologous end joining (NHEJ) or homology-directed repair (HDR) in mammalian cells,
as well as generation of modified cell lines for downstream functiona studies. To
minimize off-target cleavage, the authors further described a double-nicking strategy

using the Cas9 nickase mutant with paired guide RNAs. The protocol provided by the
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authors experimentally derived guidelines for the selection of target sites, evaluation of
cleavage efficiency and analysis of off-target activity. The studies showed that beginning
with target design, gene modifications can be achieved within as little as 1-2 weeks, and
modified clonal cell lines can be derived within 2-3 weeks

Shalem et al. described a new way to interrogate gene function on a genome-wide scale.
Their studies showed that delivery of a genome-scale CRISPR-Cas9 knockout (GeCKO)
library targeted 18,080 genes with 64,751 unique guide sequences enabled both negative
and positive selection screening in human cells. First, the authors showed use of the
GeCKO library toidentify genes essential for cell viability in cancer and pluripotent stem
cells. Next, in amelanoma model, the authors screened for genes whose loss isinvolved
in resistance to vemurafenib, a therapeutic that inhibits mutant protein kinase BRAF.
Their studies showed that the highest-ranking candidates included previously validated
genes NF1 and MED 12 aswell as novel hits NF2, CUL3, TADA2B, and TADA1. The
authors observed a high level of consistency between independent guide RNAS targeting
the same gene and a high rate of hit confirmation, and thus demonstrated the promise of
genome-scale screening with Caso.

Nishimasu et a. reported the crystal structure of Streptococcus pyogenes Cas9 in
complex with sgRNA and its target DNA a 2.5 A° resolution. The structure revealed a
bilobed architecture composed of target recognition and nuclease lobes, accommodating
the sgRNA: DNA heteroduplex in a positively charged groove at their interface. Whereas
the recognition lobe is essentia for binding sgRNA and DNA, the nuclease lobe contains
the FINH and RuvC nuclease domains, which are properly positioned for cleavage of the
complementary and non-complementary strands of the target DNA, respectively. The
nuclease lobe aso contains a carboxyl-terminal domain responsible for the interaction
with the protospacer adjacent motif (PAM). This high-resolution structure and
accompanying functional anayses have revealed the molecular mechanism of RNA-
guided DNA targeting by Cas9, thus paving the way for the rational design of new,
versatile genome-editing technologies.

Wu et a. mapped genome-wide binding sites of a catalyticaliy inactive Cas9 (dCas9)
from Streptococcus pyogenes loaded with single guide RNAs (sgRNAS) in mouse
embryonic stem cells (MESCs). The authors showed that each of the four sgRNAS tested
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targets dCas9 to between tens and thousands of genomic sites, frequently characterized
by a 5-nucieotide seed region in the sgRNA and an NGG protospacer adjacent motif
(PAM). Chromatin inaccessibility decreases dCas9 binding to other sites with matching
seed sequences; thus 70% of off-target sites are associated with genes. The authors
showed that targeted sequencing of 295 dCas9 binding sites in mESCs transfected with
catalytically active Cas9 identified only one site mutated above background levels. The
authors proposed a two-state model for Cas9 binding and cleavage, in which a seed
match triggers binding but extensive pairing with target DNA isrequired for cleavage.
Plait et a. established a Cre-dependent Cas9 knockin mouse. The authors demonstrated
in vivo as well as ex vivo genome editing using adeno-associated virus (AAV)-,
lentivirus-, or particleemediated delivery of guide RNA in neurons, immune cells, and
endothelial cells.

Hsu et a. (2014) isareview article that discusses generally CRISPR-Cas9 history from
yogurt to genome editing, including genetic screening of cells.

Wang et a. (2014) relates to a pooled, loss-of-function genetic screening approach
suitable for both positive and negative selection that uses a genome-scale lentiviral single
guide RNA (sgRNA) library'.

Doench e a. created apool of sgRNAS, tiling across al possible target sites of apanel of
six endogenous mouse and three endogenous human genes and quantitatively assessed
their ability to produce null alleles of their target gene by antibody staining and flow
cytometry. The authors showed that optimization of the PAM improved activity and also
provided an on-line tool for designing sgRNAS.

Swiech et a. demonstrate that AAV -mediated SpCas9 genome editing can enable reverse
genetic studies of gene function in the brain.

Konermann et a. (2015) discusses the ability to attach multiple effector domains, e.g.,
transcriptional activator, functional and epigenomic regulators at appropriate positions on
the guide such as stem or tetraloop with and without linkers.

Zetsche e a. demonstrates that the Cas9 enzyme can be split into two and hence the
assembly of Cas9 for activation can be controlled.

Chen et a. relates to multiplex screening by demonstrating that a genome-wide in vivo

CRISPR-Cas9 screen in mice reveals genes regulating lung metastasis.
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Ran et ai. (2015) relates to SaCas9 and its ability to edit genomes and demonstrates that
one cannot extrapolate from biochemical assays. Shalem et a. (2015) described ways in
which catalyticaily inactive Cas9 (dCas9) fusions are used to syntheticaly repress
(CRISPRIi) or activate (CRISPRa) expression, showing. advances using Cas9 for
genome-scale screens, including arrayed and pooled screens, knockout approaches that
inactivate genomic loci and strategies that modulate transcriptional activity.

Shalem et al. (2015) described ways in which catayticaily inactive Cas9 (dCas9) fusions
are used to synthetically repress (CRISPRI) or activate (CRISPRa) expression, showing.
advances using Cas9 for genome-scale screens, including arrayed and pooled screens,
knockout approaches that inactivate genomic loci and strategies that modulate
transcriptional activity.

Xu et ai. (2015) assessed the DNA sequence features that contribute to single guide RNA
(sgRNA) efficiency in CRISPR-based screens. The authors explored efficiency of
CRISPR/Cas9 knockout and nucleotide preference at the cleavage site. The authors also
found that the sequence preference for CRISPRI/a is substantialy different from that for
CRISPR/Cas9 knockout.

Parnas et a. (2015) introduced genome-wide pooled CRISPR-Cas9 libraries into
dendritic cells (DCs) to identify genes that control the induction of tumor necrosis factor
(Tnf) by bacterial lipopoly saccharide (LPS). Known regulators of Tir4 signaling and
previously unknown candidates were identified and classified into three functiona
modules with distinct effects on the canonical responses to LPS

Ramanan et a (2015) demonstrated cleavage of viral episomai DNA (cccDNA) in
infected cells. The HBV genome exists in the nuclel of infected hepatocytes as a 3.2kb
double-stranded episomai DNA species called covaiently closed circular DNA
(cccDNA), which is a key component in the HBV life cycle whose replication is not
inhibited by current therapies. The authors showed that sgRNASs specifically targeting
highly conserved regions of HBV robustly suppresses viral replication and depleted
cccDNA.

Nishimasu et ai. (2015) reported the crystal structures of SaCas9 in complex with asingle
guide RNA (sgRNA) and its double-stranded DNA targets, containing the 5-TTGAAT-3'
PAM and the 5-TTGGGT-3" PAM. A structural comparison of SaCas9 with SpCas9
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highlighted both structural conservation and divergence, explaining their distinct PAM
specificities and orthologous sgRNA recognition.

» Zetsche et al. (2015) reported the characterization of Cpfl, a putative cla