
Figure S1 - Summary of insect JH-related pathways. Taken into account previous reports, we summarized the main steps in the pathways related to the

biosynthesis, metabolism, and signaling of JH in insects.



Figure S2 - Phylogenetic tree of the JHAMT and FAMeT genes from B. mori and other insects. The amino acid sequences encoding by the JHAMT or

JHAMT genes (A) and FAMeT genes (B) from six insect species, including Bombyx mori (Bm), Drosophila melanogaster (Dm), Anopheles gambiae

(Aga), Apis mellifera (Am), Tribolium castaneum (Tc), and Danaus plexippus (Dp), were used to build a phylogenetic tree. See Figure 2 for a detailed de-

scription of the approaches for constructing the phylogenetic tree.



Figure S3 - Phylogenetic tree of the JHE, JHEH, and JHDK genes from B. mori and other insects. The amino acid sequences encoding by the JHE genes

(A), JHEH genes (B), and JHDK genes (C) from six insect species, including Bombyx mori (Bm), Drosophila melanogaster (Dm), Anopheles gambiae

(Aga), Apis mellifera (Am), Tribolium castaneum (Tc), and Danaus plexippus (Dp), were used to build a phylogenetic tree. See Figure 2 for a detailed de-

scription of the approaches for constructing the phylogenetic tree.



Table S1 RT-PCR Primers used in this study 

Gene Forward  Reverse  

RpL3 5' TCGTCATCGTGGTAAGGTCAA 3'  5' TTTGTATCCTTTGCCCTTGGT 3' 

FPPS1 5' CAATGGAGAAATACGAAGCGAT 3' 5' TCCCCGAAGCAGTCCAGAA 3' 

FPPS2 5' CATAGACTGCTTCGGTGATGAAATAAAA 3' 5' TTCACTGCTACCATAACAGGCTTTGA 3' 

FPPS3 5' CGGTTGTTCTAGGCTTGATCC 3' 5' CGGTCCCTTTTTTCCCTGTAA 3' 

JHAMT 5' TGGCTGCGACATAAGCGAAGA 3' 5' CCTTGTTTCAGGTCTGCGGTCAA 3' 

JHAMT-l1 5' CCTTTTCCAACATTTGCCCA 3' 5' TGAGGGACCCAATGGAACG 3' 

JHAMT-l2 5' ATCACTAGATGCATTCGCTCCA 3' 5' TAAGTCCTTTTTTGTCATTGTCAC 3' 

JHAMT-l3 5' AGTAGAAAGATTTTGTTGGGCTGC 3' 5' GGTTCCGAATCCAATGTAATGTGT 3' 

JHAMT-l4 5' TAGGATGTGGCGACGGAAGT 3' 5' CAGCTCATCGGGAATATCACCT 3' 

JHAMT-l5 5' AGTTTTACCATGAACGATGACGC 3' 5' CAGATTTAACGTTCACGTCGCA 3' 

JHAMT-l6 5' GACTTGATGGCAAAGGACGG 3' 5' AAGCCAACTTTCTCCAATAACGA 3' 

FAMeT-l1 5' GCCGATGCCACCAATGTCT 3' 5' ACTTCCGTCCCAGCCTTCA 3' 

FAMeT-l2 5' AGAGCGTCATCAGGAAAAATAGA 3' 5' AAACTGGGAAAGGTTCGGGA 3' 

FAMeT-l3 5' TGTGACTATTGGGTTGTCCTTG 3' 5' ACTCCAGTTTCATAATGGGTTCT 3' 

FAMeT-l4 5' AGTCGTCGGTGGTTACTCAGAAG 3' 5' AGAGACCACGCCTTACATTTTTC 3' 

FAMeT-l5 5' TGTTCCCGCCAAGGTTATTC 3' 5' TCGGCTGTGACACCAAAGTT 3' 

FAMeT-l6 5' CTCCCCCACACGGGTTTCCT 3' 5' CGCTTCGGCTTCTTCCAC 3' 

FAMeT-l7 5' CCCAGTGATGATGCCGATGT 3' 5' TAGTCGTAGCAGGTGGCGGT 3' 

JHE 5' CCGAGGAAGGTCCAGTTTGC 3' 5' AGACCAGGCTTCGTAGGCGT 3' 

JHE-l1 5' GGGAGACCCTAAGCGAGTGAC 3' 5' ATTGGGGACGAGCTATAGAAGTTT 3' 

JHE-l2 5' TGAAACCTAAAGGCATGAGTGAAG 3' 5' CAGAGGCAAGAGACAAGTATCCAA 3' 

JHE-l3 5' CGTCGGTTGTGGTGTATTCTGC 3' 5' CTGGCTCCTGTGGGTGGTTTCC 3' 

JHDK 5' AGTCAGAAAAAAGAAACTGCTCCA 3' 5' GATGTCGTAGGTGGGGCTTC 3' 

JHDK-l1 5' TTCAGAAAAAAGAAGTTGTTGCT 3' 5' TGCTACTTCTAAGGCAGGGCT 3' 

JHDK-l2 5' GCAGCGGAACCATTGATAAAA 3' 5' CCCAGACCTTCAAAAGCGTGT 3' 

JHEH 5' TATGGCCACCTTGTTCCCTG 3' 5' CCCAATCGTATCTGGTTTCGTAG 3' 

JHEH-l1 5' CTTCTTTTTATCGCCTTGCCG 3' 5' GTTCTTTTACCATCGTTTCACTG 3' 

JHEH-l2 5' CTTTGAAGTCATAGTCCCGAGTC 3' 5' CCAATCTCCCCCTTGTATGTAAA 3' 

JHEH-l3 5' TAATAATCATCGCAAACCCGTG 3' 5' AATAAAATGTATGTCCAATCCCTGT 3' 

JHEH-l4 5' CCTACAGCCACCCTTAGAAAATG 3' 5' AGACCAGCAATGTTCTTAGGTTTTA 3' 

JHEH-l5 5' CTCCTGGGCGGATTGTTGTG 3' 5' TCCTAAGGCTACCGGTGAATCA 3' 

 



Table S2 JH-related genes in the other surveyed insects 

Pathways Genes 
Gene 

symbol 

D. melanogaster  

( Diptera) 

A. gambiae   

( Diptera) 

A. mellifera  

(Hymenoptera ) 

T. castaneum 

(Coleoptera) 

D. plexippus   

(Lepidoptera) 

MVA pathway of JH 

biosynthesis 

Acetoacetyl CoA thiolase  ACAT CG9149 AGAP001318 GB47436 TC_10774 DPOGS205286 

Hydroxymethylglutaryl-CoA synthase  HMGS CG4311 AGAP005847 GB44420 TC_09172 DPOGS214377 

Hydroxymethylglutaryl-CoA reductase  HMGR CG10367 AGAP002288 GB51591 TC_14159 DPOGS213891 

Mevalonate kinase  MevK CG16804  AGAP008947 GB47666 TC_15408 DPOGS207113 

Phosphomevalonate kinase  MevPK CG10268 AGAP000338 GB49221 TC_00390 DPOGS202532 

Diphosphomevalonate decarboxylase MevPPD CG8239 AGAP001611 GB44718 TC_03224 DPOGS204657 

Isopentenyl-diphosphate delta-isomerase IPPI CG5919 AGAP001704 GB44492 TC_14514 DPOGS202251 

Farnesyl diphosphate synthetase FPPS CG12389 AGAP007104 - TC_09257 - 

Farnesyl diphosphate synthetase-like protein 1 FPPS-l1 - - GB52653 - DPOGS207504 

Farnesyl diphosphate synthetase-like protein 2 FPPS-l2 - - GB46095 - DPOGS207505 

Farnesyl diphosphate synthetase-like protein 3 FPPS-l3 - - GB46096 - - 

Farnesyl diphosphate synthetase-like protein 4 FPPS-l4 - - GB48899 - - 

Farnesyl diphosphate synthetase-like protein 5 FPPS-l5 - - GB48898 - - 

Farnesyl diphosphate synthetase-like protein 6 FPPS-l6 - - GB48897 - - 

Isoprenoid branch of JH 

biosynthesis 

Farnesyl phosphatase FPPase CG15739 AGAP005972 - - - 

Farnesyl phosphatase-like protein 1 FPPase-l1 - - GB42549 TC_07787 DPOGS213842 

Farnesyl phosphatase-like protein 2 FPPase-l1 - - GB40767 TC_07788 DPOGS213511 

Farnesyl phosphatase-like protein3 FPPase-l3 - - - TC_07789 - 

Farnesol dehydrogenase FOHSDR - - - DPOGS212697 

Farnesol dehydrogenase-like protein 1 FOHSDR-l1 CG1386 AGAP005499 GB53986 TC_15554 - 

Farnesol dehydrogenase-like protein 2 FOHSDR-l2 CG9360 AGAP005500 GB54417 TC_05026 - 

Farnesol dehydrogenase-like protein 3 FOHSDR-l2 CG8757 AGAP005501 - TC_15100 - 

Farnesol dehydrogenase-like protein 4 FOHSDR-l2 CG3301 AGAP005502 - TC_10240 - 

Farnesol dehydrogenase-like protein 5 FOHSDR-l2 CG40485 AGAP005503 - TC_10257 - 

Farnesol dehydrogenase-like protein 6 FOHSDR-l2 CG40486 AGAP005645 - TC_14887 - 

Farnesol dehydrogenase-like protein 7 FOHSDR-l7 - - - TC_15603 - 

Aldehyde dehydrogenase ALDH CG11140 AGAP005124 GB53314 - - 

Aldehyde dehydrogenase-like protein 1 ALDH-l1 - - - TC_15554 DPOGS215931 

Aldehyde dehydrogenase-like protein 2 ALDH-l2 - - - TC_15978 DPOGS205397 

Aldehyde dehydrogenase-like protein 3 ALDH-l3 - - - TC_15979 - 

Aldehyde dehydrogenase-like protein 4 ALDH-l4 - - - TC_05623 - 

Aldehyde dehydrogenase-like protein 5 ALDH-l5 - - - TC_05624 - 

Aldehyde dehydrogenase-like protein 6 ALDH-l6 - - - TC_05625 - 

Juvenile hormone acid methyltransferase JHAMT CG17330 AGAP005256 GB44043 TC_08471 DPOGS214058 

Juvenile hormone acid methyltransferase-like protein 1 JHAMT-l1 - - - TC_08469 - 

Juvenile hormone acid methyltransferase-like protein 2 JHAMT-l2 - - - TC_08470 - 

Farnesoic acid O-methyltransferase FAMeT CG10527 AGAP009604 - TC_03485 - 

Farnesoic acid O-methyltransferase-like protein 1 FAMeT-l1 - - GB44422 - DPOGS201446 

Farnesoic acid O-methyltransferase-like protein 2 FAMeT-l2 - - GB51413 - DPOGS208204 

Farnesoic acid O-methyltransferase-like protein 3 FAMeT-l3 - - - - DPOGS211579 

Farnesoic acid O-methyltransferase-like protein 4 FAMeT-l4 - - - - DPOGS210708 

Farnesoic acid O-methyltransferase-like protein 5 FAMeT-l5 - - - - DPOGS210709 

Cytochrome P450 15A1 Cyp15A1 - - GB48105 TC_02551 - 

Cytochrome P450 15C1 Cyp15C1 - - - - DPOGS211658 

Neuropeptide regulation 

of JH biosynthesis 

Allototropin AT - AGAP012130 - TC_06446 DPOGS213720 

Allatostatin AS CG13633 AGAP003712 GB47929 TC_05428 DPOGS211549 

Allototropin receptor ATR CG5811 AGAP004783 GB44046 TC_09749 DPOGS209869 

Allatostatin receptor  ASR CG2872 AGAP003658 GB43574 TC_12842 DPOGS213889 

JH metabolism 

Juvenile hormone esterase JHE CG8425 - GB53755  TC_09696 DPOGS212826 

Juvenile hormone esterase-like 1 JHE-l1 CG8424 AGAP005835 GB52052 - - 

Juvenile hormone esterase-like 2 JHE-l2 - AGAP005836 - - - 

Juvenile hormone epoxide hydrolase JHEH CG15101 AGAP008684 GB42829 

Juvenile hormone epoxide hydrolase-like protein 1 JHEH-l1 CG15102 AGAP008685 - TC_03437 DPOGS202360 

Juvenile hormone epoxide hydrolase-like protein 2 JHEH-l2 CG15106 AGAP008686 - TC_03438 DPOGS209151 

Juvenile hormone epoxide hydrolase-like protein 3 JHEH-l3 - - - TC_02992 DPOGS202379 



Juvenile hormone epoxide hydrolase-like protein 4 JHEH-l4 - - - TC_03439 DPOGS211245 

Juvenile hormone epoxide hydrolase-like protein 5 JHEH-l5 - - - TC_03436 DPOGS214825 

Juvenile hormone epoxide hydrolase-like protein 6 JHEH-l6 - - - - DPOGS214824 

Juvenile hormone epoxide hydrolase-like protein 7 JHEH-l7 - - - - DPOGS214823 

Juvenile hormone epoxide hydrolase-like protein 8 JHEH-l8 - - - - DPOGS214834 

Juvenile hormone diol kinase JHDK CG14904 AGAP004645 GB49705 TC_00753 - 

Juvenile hormone diol kinase-like protein 1 JHDK-l1 - - - - DPOGS215250 

Juvenile hormone diol kinase-like protein 2 JHDK-l2 - - - - DPOGS215249 

Juvenile hormone binding protein JHBP CG34316 AGAP004263 GB42798 TC_15180  DPOGS209220 

JH signaling 

FKBP39 FKBP39 CG6226 AGAP007473 GB48924 TC_05779 DPOGS208016 

Chd64 Chd64 CG14996 AGAP001313 GB51551 TC_02925  DPOGS205732 

Methoprene-tolerant/Methoprene-tolerant 1 Met/Met1 CG1705 AGAP006022 GB44365 TC_03908 DPOGS201662 

Germ cell expressed/Methoprene-tolerant 2 Gce/Met2 CG42739 - - - DPOGS207197 

Ecdysone receptor EcR CG1765 AGAP012211 GB48059 TC_12112/TC_12113  DPOGS208114 

Ultraspiracle USP CG4380 AGAP002095 GB42692 TC_14027/TC_14028  DPOGS214137 

Kruppel homolog 1 Kr-h1 CG18783 AGAP009662 GB45427 TC_12990 DPOGS211127 

Note: - represents no identification.  

 




