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Disclaimer

PowerPlex® Fusion 6C is still in development.

It is possible that small changes (to protocol, etc.) occur between now
and product launch.
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Expansion of Databases -> Expansion of STR Multiplex

CODIS core loci expansion :
* Minimize adventitious matches
* Improve international data sharing

* Increase discrimination power to aid
missing persons cases

Forensic Sdence Intemational: Censtics 6 (2012) =52-254

Contents lists available at ScienceDirect

Forensic Science International: Genetics

journal homepege: www.elsevier.com/locate/faig

Letter to the Editor

Expanding the CODIS core loci in the United States major reasons for expanding the CODIS core loci in the United
States;

~ (1) To reduce the likelihood of adventitious matches [7] as the
Diear Editor: number of profiles stored at NDIS continues to incease each
year (expected to total over 10 million profiles by the time of
this publication). There are no signs that this trend will
slow down as States expand the coverage of their DNA

database programs and increase laboratory efficiency and

After over a decade of operaton, the Mational DNA Index
System (NDIS) continues to grow in importance and size [1]. While
the STR DMA technology has remained melatively consistent, other

key aspects of the MDIS program hawve been reevaluated and capadty.
revisions implemented. For example, based upon recommenda- (2) To inrease internatdonal compatibility to assist law enforoe-
tions of the Sdentific Working Group on DNA Analysis Methods, ment data sharing efforts.

the Director of the Federal Bureau of Investigation (FBI) issued (3) Toincrease discrimination power to aid missing persons cases.
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CODIS Core B

Loci (1997)

D5S818

D75820

D13S317

D16S539

CSF1PO

TPOX

D3S1358

D8S1179

Gender

D18S51

D21S511
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vWA

D1S1656

D25441

European
Standard
Set (2009)

D1051248
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D2251045
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SE33
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23 Autosomal STR + 3 Y-STR + Amelogenin
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More Loci -> Higher Power of Discrimination

STR Kit N“T:;r of - =Pl'03 . :&lﬂ:ﬁ:
CODIS 13?
CODIS Core 13 13 5.02x 107 -
ESS 12 12 3.04 x 10 -
CODIS Core 20 20 9.35x 10 108
GlobalFiler™ STR Kit 23 7.73x10% 10%?
Investigator 24plex Kit 23 7.73x10% 10%
PowerPlex® Fusion System 24 6.58 x 10°%° 10"
PowerPlex® Fusion 6C System 27 1.80 x 103 10%7

Butler, J.M., Hill, C.R. and Coble, M.D. (2012) Variability of New STR Loci and Kits in
US Population Groups. Profiles in DNA
Pl values do not include Amelogenin or Y-indel
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PowerPlex® Fusion 6C System Performance
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Robust Fast Cycling Direct Amp
Compatible
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System Components

Pre-Amplification:

Amplification Grade Water

PowerPlex® Fusion 6C 5X Master Mix
PowerPlex® Fusion 6C 5X Primer Pair Mix
2800M DNA

Post-Amplification:

WEN-ILS 500

PowerPlex® Fusion 6C Allelic Ladder Mix

Accessory Products:
PowerPlex® 6C Matrix Standard
PunchSolution™ Kit

SwabSolution™ Kit

5X AmpSolution™ Reagent
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System Compatibility

Compatibility Fusion Fusion 6C

Thermal cycler GeneAmp® PCR System 9700 GeneAmp® PCR System 9700
Veriti® 96-well Thermal Cycler

CE instrument 5-dye: 31XX and 3500 6-dye: 3500 and upgraded 3130

Data collection e 3500: Data Collectionvlorv2 <+ 3500: Data Collection v1 or v2

software e 31XX: Data Collection v3.0 * 3130: Data Collection v4 + 6

3100: Data Collection v2.0

Dye Module License

Fragment analysis .
software .

GeneMapper® ID
GeneMapper® ID-X v1.3
(female samples will be flagged
for the Y-STR)

GeneMapper® ID-X v1.4

GeneMapper® ID-X v1.3
(female samples will be flagged
for the Y-STR)

GeneMapper® ID-X v1.4
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GeneMapper’® ID-X version 1.4: Y-Marker Check Box

owerPlex_tdye Bins_ID¥_v2.0 vl| [ = | BEEEEREEREDR | (7]

Dlarker Hane Dree Color |Blin Sime  |Dlaoc Sime | Covdrol Alleles Mlakier | Copptusris T Blatker | Ladder Alleles
1 [FMEL Blue g0 (925 (W g none ] %
2 |Dasiass Blue 93,0 1515 [17,18 4 none ] 9,10,11,12,13, 14, 15,16, 17, 1&,19,20
3 |Disiese Blue 153.5 2085 [12,13 4 none ] 9,10,11,12,13, 14,143, 15,153, 16, 16,3, 17,173, 15, 16,3, 19,19,3,20,3
4 |D2s441 Blue #11.0  [251.0 (10,14 4 none ] ,9,10,11,11,3,12,13,14,15,16,17
5 |Diosiz4s Blue 2540 (3015 (13,15 4 none ] ,9,10,11,12,13,14,15,16,17,18,19
6 |D135317 Blue 3025 [3s3.0 (9,11 4 none ] 5,6,7,8,9,10,11,12,13,14,15, 16,17
7 |PentaE Blue 370 4760 7,14 5 none ] 5,6,7,8,9,10,11,12,13,14,15, 16,17, 18,19,20,21,22,73,24,25
5 |Dvsaol Green  |76.0 126.1 |10 4 none 5,6,7,8,9,10,11,12,13,14,15, 16
a |D1gss1 Green  [129.1 2155  |16,18 4 none ] 7,8,9,10,10,2,11,12,13,13.2, 14, 15,16, 17, 1§, 19,20,21,22,23, 74,25, 26,27
10 |DZE155E Green  |218.0 2990  |22,25 4 none ] 10,12,14,15,16,17, 18,19,20,21,22,23, 24,25, 26, 27,28
11 |CSFIPO Green  |309.0 3630 |12 4 none ] 5,6,7,8,9,10,11,12,13,14,15, 16
12 |Penta D Green  |370.0 4610 [1Z,13 5 none ] 2.2,3.2,5,6,7,8,9,10,11,12,13,14,15,16,17
13 |THO vellow  [69.0 118.0  [6,9.3 4 none & 3,4,5,6,7,8,9,9.3,10,11,13.3
14 |wWA vellow  [122.0  |192.0  |16,19 4 nane [ 10,11,12,13,14,15,16,17,18,19,20,21,22,23,24
15 |D21511 vellow  [198.0 |266.5  |29,31.2 4 nane [ 74,24,2,25,25,2,26,27,26,26.,2,29,29.2,30,30,2,31,31.2,32,32.2,33,33.2,34,34.2,35,35.2, 36,37,30
16 |D75620 vellow  |267.0  |3l6.0 8,11 4 nane [ 5,6,7,8,9,10,11,12,13,14,15, 16
17 \D55815 vellow  |316.5  |379.0 |12 4 nane [ 6,7,8,9,10,11,12,13,14,15,16,17, 1&
18 |TPOX vellow  |367.0 (4435 |11 4 nane [ 4,5,6,7,8,9,10,11,12,13,14,15, 16
10 Da51179 Red 72.0 131.2 14,15 4 nane [ 7,8,9,10,11,12,13,14,15,16,17, 15,19
20 |D125391 Red 1314 [181.0 [18,23 4 nane [ 14,15,16,17,17.3,16,18.3,19,20,21,22,23,24,25,26,27
21 |D195433 Red 1915  [256.5 [13,14 4 nane [ 5.2,6.2,8,9,10,11,12,12.2,13,13.2,14,14.2,15,15.2, 16, 16.,2,17,17.2, 15, 16,2
22 |3E33 Red 262,01 |427.0  |15,16 4 nane [ 4.2,6.3,8,9,10,11,12,13,14,15,16,17, 18,19,20,20.2,21,21 .2,22,22 2,23.2,24,2,25.2,26.2,27.2,26.2,:
23 |D2251045 Red 428.0 |479.0 |16 3 nane [ 7,8,9,10,11,12,13,14,15,16,17,15,19,20
24 |D165539 Purple |75.0 1350  |9,13 4 nane [ 4,5,6,7,8,9,10,11,12,13,14,15, 16
25 |FGA Purple |136.0  |287.0  |20,23 4 nane [ 14,15,16,17,18,18.2,19,19.2,20,20,2,21,21.2,22,22.2,23,23.2,24,24.2,25,25.2,26,27,26,29,30,31.2.
26 |DVS576 Purple  |301.0 |370.0 |18 4 nane 11,12,13,14,15,16,17,18,1%9,20,21,22,23
27 |Dvs570 Purple  |380.0 4640 |17 4 nane 10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25
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Balanced with 1ng 2800M x 29 Cycles on a 3500
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GeneMarker® HID Analysis 1ng 2800M

[ D351356 ] [ D151656 ] | D25441 ] | D1051248 ] | 0135317 | [ Penta E
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5,000
. L N W I A A
17 12 ERE
4684 leazz 3853 (3832
18 13
|4 5801
[ D165539 | [ D18551 [ C5F1PO [ Penta D
80 80 100 120 140 180 130 200 300 320 340 380 380 400 420 440 480 430 500 520
15,000
10,000
5,000 |1 \
o
16 18
6814|5756
THOT | [ VWA | Dz1511 ] | D75620 ] [ DSSB18 TPOX |
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5,000
0 [
I D125391 D195433 [ SE33 D2251045
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5,000 |
0
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Sensitivity: Peak Height and Alleles Called

18,000 120 —
T 4 PowerPlex® Fusion 6C System
16,000
H ™ H T

14,000 i GlobalFiler™ STR Kit 100 o * ® !
S’ 12,000 < {
< < 80
+ 10,000 3 L %
20 T S .
£ 8,000 T 2 A
~ < 60
© =] I
Q 6,000 <

T
4,000 l 40 N,
2,000 \
(3
0 . . . u T T . 20 : : : : : .
2ng 1ng 0.5ng 0.1ng 0.05ng 0.025ng 2ng 1ng 0.5ng 0.1ng 0.05ng 0.025ng
DNA Amount DNA Amount

* 29 cycles

* 3500 (1.2kV, 15 second injection)
e 175RFU threshold
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Sensitivity: Peak Height Ratio
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1:1:20(Male 1:Male 2 : Female) Mixture

[7] Mark Sample for Deletion
BMEL ] L
kLl . '8 130 170 20 250 20 B kil 40 430 490
12000
000
i ] Bk
[7] Mark Sample for Deletion
pessw 0 ewess 0 msww ] sl ] P ]
50 0 130 17 210 250 230 3 310 a0 450 an
12000
000
400 J\ A
L
[
[ Mark Sample for Deletion
L " S — | B . L S ——
Eil 0 130 17 210 250 280 ) 310 40 450 0
10000 _}t ‘A
B B R N B G
Bo
[7] Mark Sample for Deletion
L .. . - . . |
Eil 0 130 17 210 250 280 ) 310 40 450 0
10000
- il Lt il N Ll
(g
[7] Mark Sample for Deletion
e Ve wme ] mmw ]
50 0 130 1m0 20 250 0 a0 310 4 450 £
12000
3000
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Robust against Inhibitors

120
4 PowerPlex® Fusion 6C System
i GlobalFiler™ STR Kit
100 L
: T
80 | — — -

60 -

| ]
40 —
11
. i .

0.5mM ‘0.75mM ‘ 1.0mM | 0.1pg/pul ‘ 0.2pg/ul ‘ 0.3pg/ul | 0.1pug/ul | 0.3pug/ul | 0.4pg/ul

Humic Acid Tannic Acid

Alleles Called (%)

Hematin
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Multiple Sample Types for Direct Amplification

FTA® Punches

NonFTA Punches

Swabs

Punch FTA®
card into plate

Add PCR
amplification
miXx

Punch card into

plate, treat with

PunchSolution™
Reagent

Add PCR
amplification
mix to
dried punch

The Power to Solve... from sample to analysis

Incubate swab in
SwabSolution™
Reagent

Add 2yl of
extract to PCR
amplification mix

Promega Corporation




Sample Compatibility

Sample Type Number of Cycles PunchSolution™ [ SwabSolution™ [ AmpSolution™ | Amplification Time

Purified DNA 25uL 5:0 61 minutes
B(I f;lqzilﬁ)\(@ 25,1 26+ 10:00 - - - 60 minutes
B(' f)?fz';TmA)*@ 12,501 25+ 10:00 - - Yes 58 minutes
BI(JZ(;(CléIanjIﬂ?® 2501 o6+ 10:00 ) - - 60 minutes
Btjzci(clélznlj;?‘@ 12.50L o5 10-00 ; : Yes 58 minutes
Blczf)?l.r;?nnmlz)TA 25pL 26+ 10:00 Yes - = 60 minutes
Blczf)((il'r;%nmlz)TA 12.50L 24% 10:00 Yes - Yes 56 minutes
B“‘(:f;'l_rz‘zrr‘nﬁm 12.50L 24 10:00 Yes - Yes 56 minutes
Bu;)((:;arlai\[/lab 250l 26* 10:00 - Yes - 60 minutes
Bué)((lta:ai\[/lab 12.50L 25 10:00 = Yes - 58 minutes

*Conditions optimized at Promega, labs will need to perform internal validation based on desired sample types.
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FTA® Punches, 12.5ul Reaction Volume, 25 cycles

50 0 250 300 350 400 450 500 50 100 200 250 300 350 400 450 500
| \ | t t t ] | t B | | | | I | | |
- lood - Buccal
- “ M J l Jl ﬂ “ e - H .“ ﬂ l U phin
[ owsm | Dws [ osS@w | [ CEe0 | [ Pemd | | osss | Dws | Dsww | 0 || enad |
50 100 150 200 ) 2?0 300 350 400 450 . 500 50 100 150 200 250 300 350 400 450 500
8000 8000
M “ | 1] [ “ L |
n , | A 1L |
50 100 150 200 ) 2?0 300 350 400 450 ) 500 50 100 150 200 250 300 350 400 450 500
8000 8000
B S | l 1l B O e Y J
50 100 150 200 ‘ 2?0 300 350 400 45‘0 . 500 50 1 [)0 200 250 300 350 400 450 500
i I . . . . . . . . . . . . i i . . . . B . . ' '
8000 8000
l l l [ ] T Ji [
0 . Al 1 0 1l |
80 100 150 200 250 300 350 } dlllﬂ } 450 ) 500 50 100 150 200 250 300 ) 3?0 ) 490 ) 4{)0 ) 500
8000 8000
l i l l J J [ | |
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NonFTA Punches, 12.5ul Reaction Volume, 24 cycles

I R R R R - T R I . D - T R R T
8000 BIOOd 12000 Buccal
4000 “ H J l ﬂ 1x1.2mm 6000 H -“ J-l 1x1.2mm

| [ L 1] W T
[ owesse J Dwssi [ Destms | [ GsePo | [ PemaD | [ owessse  J  omsst [ oeStaw® ] [ CSRPO | [ PeaD |

0 W 150 m 0 0 40 I 0w 160 m_ w 0 350 0 @
8000 12000
4 1 TR -+ 1| [T

8000

4000

100 150 200 20 300 350 400 450 ) 500

Il 1l M J JJ Tl

100 150 200 250 300 350 400 450 500

12000

6000

T T

5 mo oW a  wm ®m 4 & 0 50 A . I e - Y 500
a0 12000
00 l -l 6000 J l

L1 1 | 1 || Y I 1

T - N | R N | Covsel J[ " FGA [ Dvew ] [ Dv ]
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Buccal Swab, 12.5ul Reaction Volume, 25 cycles

100 150 200 250 300 350 400 450 500
i 1 I I I 1 i i I

aoool T Buccal cells in 2l SwabSolution™ extract
G [ Y Y O N l Il [
[ Diessss [ Dwsst | Desw ] [ GSFPO] [ Pewap ]

50 100 150 200 250 300 350 400 450 500

80001

L] | | L

8000+

“ I T R |

8000

S I | L 1

8000+

I
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Concordance Summary

« Collaboration with NIST
* Data from 658 unrelated samples
* NIST US population set (652 samples)
e SRM 2391c (6 samples)

« Results
* PowerPlex® Fusion 6C is fully concordant with NIST SRM 2391c certified values
* Out of 33,558 alleles compared, 2 discordant calls were observed
* 0.006% discordance

e 99.994% concordance between PowerPlex® Fusion 6C and NIST final data set
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Stutter Values (From NIST Population Samples)
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Stutter: NIST Summary

Al Lod

/ Median stutter = 7.06%

//’;\\ Median D22 stutter (in red) = 8.03%

Relative Frequenay

15 20
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Plus Stutter: NIST Summary

= Al Lodd

Median stutter = 1.04%
Median D22 stutter (in red) = 4.57%

Relative Frequencoy

%% Stutter
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NIST Peak Height Ratio

Empirical and Gaussian RFU Ratio Distributions

— All Loci

— M one

Median PHR = 89.5%

Relative Frequency

0.00 I].IEI] 1.00 1.I5I:I 2.IIZIEI
Height Small/Height Large
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PowerPlex® Fusion 6C System
Kit Components and Sizes

50 reaction kit 200 reaction kit

Component

DC2705 DC2720

PowerPlex® Fusion 6C 5X Primer Pair Mix 1 x 250ul 4 x 250ul
PowerPlex® Fusion 6C 5X Master Mix 1 x 250ul 4 x 250yl
PowerPlex® Fusion 6C Allelic Ladder Mix 1 x 25ul 4 x 25ul
WEN Internal Lane Standard 500 1 x 200ul 2 x 200ul
2800M Control DNA 1 x 25ul 1 x 25ul
Water, Amplification Grade 1x1,250ul 5x 1,250yl
TG PowerPlex® 6C Matrix Standards

DG4900
6C Matrix Mix 1 x 150ul
6C Matrix Dilution Buffer 5 x 200ul
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WEN ILS 500

B a3 133 173 213 233

4000

3600

2200

2800

2400

2000

00

1200

a0o

400

233

£33

273

413 433

433

G600 0.0 0.0 1200 14000 1600 1500 2000 2250 2500

650
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2730

3000

3230

3500

3730
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PowerPlex® 6C Matrix Standards: All Fragments in One Tube

Setup a Dye Set

* Dye Set Name | Promegalé
* Chemistry | Matrix Standard
* Dye Set Template
Arrange Dyes
Dye Selection

Reduced Selection

Calibration Peak Order |6

~ Parameters
The parameters will be used for instruments configured with 36cm capillary array and polymer POP4

Matrix Condition Number Upper Limit 8.0

Locate Start Point * After 5can | 800 * Before Scan | 5000 7 Export Spectral Calibraion Results View Spectral Calirstion Report G Prnt = | @

* Limit Scans To 2750 | Calibretan Run ¢ Witory View

+ Calfbration Information
Sensitivity 0.4 -
Dye et Chemistry Standard Calibration Date + | Capillary Array Sevial Number Is Signed | -
= Minimurm Quality Score  0.95  improme.. [ERE— 25-5ep-2018 073351 AM G No s
Promega )6 Maix Standard 23-Sep-2014 014351 PM L3210 No
Notes Promeqa G5 Mt Standard 23-Sep-2014 010344 PM Bz No =
* Capllary Rum Data o
After scan changed to 800
[Copitary 1 2 2 ¢ 5 5 |7 8
fun I )
Run 2
Fun 3
Gveral I I |
Passed [l Faded Borrowed Mot Calibrated
Capillary 4 - Run 1 Quality Value: 0.997857 Condition # 5388342 Status: Passed

Message: q=006 =538
= Intensity vs Scan Number

Calibrated Data_» FEFEEEE

[-5f =f=s
] 100 500 1 1600 2000 2400 2800 E

200

Intensity vs Scan Number
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434 Allelic Ladder Fragments
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GeneMarker® HID Allelic Ladder

N 0351358 | | 0151856 | [ Des4sr | [ mosizez | [ op1asar | | Penta E |
50 100 150 200 250 300 350 400 450 500
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4,000
2,000+
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50 100 150 200 250 300 350 400 450 500
4,000+
2,000
0
[lslefrlald[1[rfr [l [ [ [1[][]1]=2lle=lor [1o[12 [[ (1 1[1[2aalo]aloes | [elef7ls[d]a]1[l1[16] [2]3.2]s]e[7]s[d1{t]1de]1{r{1{17]
| THO1 | | VWA | 021511 | [ orssz0 || D55318 | [ TPOX |
50 100 150 200 250 300 350 400 450 500
5,000 |
0
3leslsi7laifl[11][13.3 Al [A[ [ a[r{a]1[2plzlal=e ] [2f2ialololafs]o 3o alsfalsfas |[sle{7lald ala[la[ 116 ] [l [l ]1[11[18]  |dslefrlalda[a]]a[]1]16]
[ Das1179 | D125381 | | 0195433 | | SE33 | [ D22sinas |
50 100 150 200 250 300 350 400 450 500
5,000
u-
. T T T e e e D ) Y T G E KR D I D e e e E R R E R Rl ET I P C R EERERR KRBT
[ Dvsam | | FGA | | D'¥S576 | [ D¥S570 |
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Wider Panel Ranges Reduce OL and OMR Calls

0165539 | [D18551
100 140 130
; . . — ;
.
i, |I|. WY ) i, i, 11, I iy I o1,
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Frequencies of alleles at the edge of panel ranges are

very low, but there when you need them
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c Ladder

Enhanced Alleli

More Accurate Allele Calls

“ Fusion 6C Allele Fragments " Fusion 6C Virtual Bins

* GF Virtual Bins

" GF Allele Fragments
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Is PowerPlex® Fusion 6C System for You?

You have a
6-color CE

You want
support for
% volume
database

reactions /&¥/ oOne Kit for
Both
Casework and

DEIELES
You want a

kit that’s
resistant to
inhibitors
You want a
short PCR
time

The Power to Solve... from sample to analysis

You want

the CODIS

20 loci and
SE33

You want
easier
mixture
deconvo-
lution

Promega Corporation




Summary

« 6-dye STR amplification system designed to meet new CODIS guidelines
« Contains 27 loci including SE33 and 3 Y-STR loci

* |mproved mixture interpretation

* One kit for both casework and database use

« Short PCR cycling time (around 1 hour)

* Launch date: Early 2015

« Seeking collaborators for developmental validation effort
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More Information Available

Search “Fusion 6C” on Promega.com...

’o PowerPlex® Fusion Systems ’ ’ @ ¥ v [ @ v Page~v Safetyv Tools~ @v

f,A Products + Services Resources Support ‘ Enter keywords or catalog number Search

Home » Products + Services » Genetic Identity » STR Analysis for Forensic and Paternity Testing »

PowerPlex® Fusion Systems

Scientists at Your Service

Try In Your Lab

PERFORMANCE

PACKED.

More Loci. More Choi
More Information.

EEM ] wiwees

RELATED PRODUCTS
) ) Sw ion™ Kit, P ion™ Kit and 5X
Designed to meet CODIS and European standards, the PowerPlex® Fusion Systems enable AmpSolution™ Reagent
laboratories to:
» Achieve the most inter-database compatibility and highest discrimination of any
autosomal STR kit. RELATED RESOURCES A
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