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Figure S1. Carotenoid (A) and capsaicinoid (B) biosynthetic pathways. A. In the first step, Geranylgeranyl pyrophosphate (GGPP) 1s catalyzed by a series of
synthetases, and transformed to lycopene. Then, there are two different branches: a-carotene finally 1s developed into lutein, and -carotene 1s catalyzed to
transform 1nto capsorubin or capsanthin by capsanthin/capsorubin synthase (CCS). The ellipsis indicates intermediate steps. B. Phenylalanine and chain fatty
acid biosynthesis pathways which are adjusted by a series of genes encoding enzymes synthesize capsaicin together.

/DS, C-carotene desaturase; CRTISO, carotenoids 1somerase; LCYE, lycopene e-cyclase; CrtZ-2, B-carotene hydroxylase-2; PAL, phenylalanine ammonia-lyase;
C4H, cinnamate 4-hydroxylase; 4CL, 4-coumaroyl-CoA ligase; HCT, hydroxycinnamoyl transferase; C3H, p-coumaroyl shikimate/quinate 3-hydroxylase;
COMT, cafteoyl-CoA 3-O-methyltransferase; HCHL, hydroxycinnamoyl-CoA hydratase lyase; AMT, aminotransferase;

BCAT, branched-chain amino acid aminotransferase; Kas, ketoacyl-ACP synthase; ACL, acyl carrier protein; and FatA, acyl-ACP thioesterase.
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VVPNVK.

NMDKAS LI ADAVTY.

I NELKAKVEE

54

CabHLHO061 EALNHVEAEROQORREKILINORFYALRA. . . VVPNI K. . MDKASILILGDAI AY. I TDLOQARI RV 54
CabHLHO097 ATDSHSLAERVRREKI SERVRFLOD. . . LVPGCKI . TGKAGVLDEI I NY. VOSLOROVEF S5
CabHLHO006 EPLNHVEAERQRREKILNORFYALRA. . . VVPNVK. . MDKASLILGDAI SY. I NELKS KL HN 54
CabHILHO082 - - KSHSEFAERRRRERI NNHLAKELERS. . . LLPNTK. . TDKASLILAEVI QH. VKELKRQTSL 52
CabHLHO066 - -« KNHS FAERRRRERI NGHLGTELERN. . . LI PGTK. . MDKAALILAKVI GH. 1 KELRNVMNAAE 52
CabHLHO034 - - RSHSEFAEKRRRDRI NAQLSTERK. . . LI PTSK. . MDKAALILGS VI DH. VKDLKGRSTE 52
CabHLHO037 ATDSHSLAERVRREKI SERVKMLQOS. . . LVPGCGCRKYV. TGKALNVLDEI I NY. VOSLONOQVEF S5
CabHIL.HO023 . - KSHSEFAERRRRQRI NAHLSTLELRN. . . LVPSSK. . MDKAALIL AQVVCQ. VKOLKETATH 52
CabHLHO004 - - SKNI VSERNRRRKLNERLFALRA. . . VVPNI K. . . DKASI 1 KDAI DH. 1 OQODLHEQERR 51
CabHLHO005 - - SKNI VSERNRRKKLNERLFALRA. . . VVPNI K. . . DKASI 1 KDAI DH. 1 ODLHEQERR 51
CabHLHO017 KNVMDI HVEAERKRREKI.NHRFYALRS. . . VVPYVK. . MDKASLILADAVTY. I NELKANI ED 54
CabHLH102 - - I NHKEAERRRRQOQRI NSHLHTLRT. . . LLSCNK. . TDKASLI. AKVVQR. VREL KEQTSK 52
CabHLHO092 GHELHI RTEREFRRKRNVRNVFEELQT. . . LLP. . HQ. . DKSSI VDETVR. . . . . LS. TVN. 46
CabHLHO78 - - LNHNASERDRRKKI NGLYSSLRS. . . LLPASHK. LLSI PATVSKI LKY. I PELONEVER S3
CabHLHO79 - - LNHNASERDRRKKI NDLYFSLRS. . . LLPASHK. LSIPSTI SRI LKY. I PELOSEVER S3
CabHLHO052 - - I LHRDI ERHRRHENVMATLCATLERS. . . NLSYETK. RSLSDHNVNQGAVNY. I KHLEL ENNI KE S3
CabHLHO035 - - I I HRDI ERORRQENMS ALYSSLRS. . . LLPLQI K. RSVSDHMVMHEAVNY. I KEMQANI KE S3
CabHILHO11 ATNSHSLAERVRREKI SERVKFLQOD. . . LVPGCRKYV. TGKAVNVLDEI I NY. VOSLOROQVEF S5
CabHLHO043 NPLOPNLFENASVOQPSPDAEHCTSQ. . . LYGPGK. . . . ODTI ESDVLS Y. GRNLOQEQNVKI 52
CabHLHO054 KKVNVHRETEROQORRQOQENS TLYACLRQ. . . QLPLEI R. . STSDHI LVAANY. I EQLOKNVKH 54
CabHLHO008S8 KNS AQSIT AARQOQRRKKI TEKTOQELGK. . . LI PGGR. . MNTAENVMLOATFEY. I KFLOAQAGL 54
CabHLHO059 ATDSHS LAERVRREKI SERNVKI LQA. . . LVPGCRYV. TGKALNVMLDEI I NY. VRSLONQVEF S5
CabHLHO015 - DMKHHAS EKLRRI HFSDKFQALRT. . . LI PNPKN. . DRATI I VDAI GY. I NELKKENMVR S3
CabHLHO027 SDQHHI I AERKRREKLSQOQRFVELSA. . . TLPDLK. . VDKASI LEQAI NH. VKELQEKVQL 54
CabHILHO16 - .. DSI AT OSGRAEACELNMQLDNMSE. . . AI RLLGS. . PDGSDNNMDSDLNLVGAGLNTTESF 52
CabHILHO046 ATNSHSLAERVRRERI SERVRLILIQE. . . LVPGCKI . TGKAVNVLDEI I NY. VOSLOQOQOVEF SSs
CabHLHO022 SKDPOS VAARHRRERI SERI RI LOR. . . LVPGGK. . MDTASNVLDEAVHY. VKFLKKQLQS 54
CabHLHO009 ATHPRSI AERVRRTRI SERVKKLQOD. . . LFPNVK. . TNTADVLDILAVDY. I KDLQKQVQT 54
CabHILHO72 ATDAHS LAERVRREKI SERVKLLQOD. . . LVPGCRKYV. TGKAVNVLDEI I NY. VOSLOROQVEF 55
CabHLHO051 AAEVHNLS ERKRRDRI NEKVRVLQE. . . LTI PRCK. . ADKVSNVLDEAI EY. LKSLOQLOVOM 54
CabHLHO044 SAVITHAVAERKRRERI NGHLHTLEKK. . . LFPYLK. . KDKPRVLTFEAVTQ. LKEI AQOQLEL 54
CabHLHO010 LSOEHI LAERKRRERFSHILFAVLEAK. . . TI PGLK. . LDKASIT LEDAI KY. I GELQERVST 54
CabHLHO024 KTADRKTI EKNRRS OVKDLYNVKENS. . . LVHHDHF. SSLPDQLEEAANY. I KKLOQI DLEK 55
CabHLHO75 DNS KELI HGPS YNNDNMNSNLHLIEMDD. . . I VESELE. FRATTI CDNS KEL. VHGL HLWDDI SS5
CabHILHO13 TPSDSI QKERKRRGKVAENYSLLQOS. . . LVPSI HA. . TREKI VTESTDY. I KRLEEEI LR 54
CabHLH105 GHELHI RTERERRKRNVRNVFEELQT. . . LLP. . HQ. . DKSSI VDETVRY. I KMLENTVDN 52
CabHLHO094 GHELHI RTERERRKRNVRNVFEELQT. . . LLP. . HQ. . DKSSI VDETVRY. I KMLENTVDN 52
CabHLH104 GHELHI RTERERRKRNVRNVFEDLQT. . . LLP. . HQ. . DKSSI VDETVRY. I KMLENTVDN 52
CabHLH101 GYEI HI WTERERRKKNVRNVFENLQT. . . LLP. . HQ. . DKSSI VDEAVRY. I KI LOT'TVTN 52
CabHLHO014 - - TKHFATEROQRRVHLNDKYKALRS. . . MVPNPKT. . DRASI VKDAI DY. I NELKRGVNE 52
CabHILHO33 - -« VVHRNVERHRRKENANLVNSLERS. . . LI PI EFI K. RSASDHNVNQVAVNY. I KHLQKNI QE S3
CabHLHO002 PDKNRVI SERRRREKI NERFVHILAS. .. MLPTSK. . VDKVSLLDETI AY. VKELERRVQOD 54
CabHILHO021 AAEVHNNMS EKRRRSRI NEKVKAIL QK. . . LI PNSK. . TDKASNVLDEAI EY. LKQLQOQLOVOM 54
CabHLHO036 NRI SHI TVERNRRKQOQVMNEHLSVLERS. . . LMPCFA. . . DOASI I GGVVDY. I NELQOQVLQS S3
CabHLHO050 ORNVMTHI AVERNRRKOVMNEHLRVERS. . . LMPGSV. . . DOASI 1 GGAI EF. VRELEQLLQC 53
CabHLHO030 ORMI HI EVERNRRKOVMNAHLHVEKS. . . LMPSSV. .. DOQASI VGGAI EF. VRELEQLLQC 53
CabHLHO12 - - MSHI AVERNRRRQVMNENLKILERS. . . LTPCFI. . . DOQASI I AGVI EF. I KELHLVLQS 51
CabHLHO071 ORI THI AVERNRRKOVMNEYLSVERT. . . LMPQOQSV. . . DQASI VS AAI NY. VKELEQQLQF S3
CabHLHOS8S8 ORNVNTHI AVERNRRRQOQNVMNDYLAITI LRS. . . LMPPSA. .. DOQASI VGGAI NF. VKELEQLLQF S3
CabHLHO068 PQS KNLVAERKRRKKINERLYALRA. . . LVPKI K. . . DRASTI LGDAI EY. VVELEKQVKD S3
CabHLHO77 ATDPOS LYARKRRERI NERLKITLOS. . . LVPNGK. . VDI STVMLEEAVQY. VKFLQLQI KL 54
CabHLHO0O07 YOS KNLVTERKRRNRI KDGLFALRA. . . LVPNI K. . . DKVAI LGDAI DY. I NELQEKVKL 53
CabHLHO086 YOS KNLVTERKRRNRI KDGLFALRA. . . LVPNI K. . . DKVAI LGDAI DY. I NELQEKNVKL 53
CabHLH106 ATDPQS LYARKRRERI NERLRTLQOS. . . LVPNGK. . VDI STVMLEEAVQY. VKFLQLQI KL 54
CabHILHO53 DRS RTLI SERKRRGRVKEKLYALRS. . . LVPNI K. . . DKASIT I GDAI LY. VOGLQTKAKI S3
CabHLHO090 SSDPOS VAARHRRERI SEKI RI LQR. . . LVPGGK. . MDTAS MLDEAI HY. VKFLKKQVQS 54
CabHLHO098 STDPOS VAARHRRERI SERI RI LOR. . . LVPGGK. . MDTAS VLDEAI HY. VKFLEKNQVQ@QS 54
CabHLHO003 MAS KNI VS ERNRRKKINERLFALRA. . . VVPNI K. . . DKAST I KDAI EY. 1 ODLHEQERR 53
CabHLHO064 MAS KNI VSERNRRKKVNERLFALRA. . . VVPNI K. . . DKAST I KDAI DY. 1 ONLHEQERR 53
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CabHLHO041 LPAKNLNAERRRRKKILINDRLYVLRS. . . VVPKI K. . . DRASI LGDAI EY. LRELLQTI ND S3
CabHLHO80 ATDSHS LAERARREKI NARVKLLQE. . . LVPGCKI . SGTANMVLDEI I NH. VOSLOQRQOQVEF S5
CabHLHO026 QP S KNLNVNAERRRRKRINDRLSNVMLRS. . . VVPKI K. . . DRTSI LGDTI DY. VKELILDKI SK S3
CabHLHO045 QP S KNLVAERRRRKRINDRLSNVMERS. . . VVPKI K. . . DRTSI LGDTI DY. VKELILEKI NK S3
CabHLHO076 - - LNHVEAEROQRREKILNHRFYALRS. . . VVPHVK. . MDKASLLSDAVAY. I NELKS KVDE 52
CabHLHO070 NMANVMNHVEAERQRREKI NS RFYALRS. . . VVPNVR. . MDEKASLLSDAVSY. I NQLKARVDE 54
CabHILHOS87 LGKRTSEAARLHPPLYEHPLQVLESQ. .. SEAEDE. . GEEEYFKREDPNGNI PSTKELVKT 55

CabHLHO084

EVI QY VQYLOETVQKYEGS NQPLSS APS KLPQWC.

AQS YPANP QAL KIN.

- .. LLTDTSS

54

CabHLHO018 EPLNHVEAERQRREKILINORFYALRA. . . VVPNVK. . MDKASLLGDAI AY. I NELKS VVON 54
CabHLH107 - - QDHI 1 AERKRREKIL.SORFI ALSA. . . LT PGLK. . MDKAS VLGDAI KY. LKOLOERVKT 52
CabHLHO038 ATDSHSLAERARREKI SERVKI LOD. . . LVPGCKYV. I GKALVLDEI I NY. I OSLOROQVEF 55
CabHLHO049 EVI QY VQFLODEKVQKYEGSYQPWSS. . . LMPWRS. . VOSLPVQPHALKNGI GPLVTSTNMOQ 55
CabHLHO073 TOQVHHNMI S ERRRREKLNENFQHLRS. . . LLPLGK. . KDKASVLASTTDY. I SCLKDQVKE 54
CabHLHO091 ATHPRSITI AERVRRTRI SERVRKILQE. . . LVPNVK. . TNTADVLDFAADY. I KELETQVKA sS4
CabHLHO028 - - ODHVLAERKRRERLTORFI ALST. . . LTI PNLK. . LDKATVLGDAI KY. 1 KOLEEQLKT 52
CabHLHO029 - - ODHVLAERKRRERLTOYFVTLST. . . LI PDLK. . LDKASIT LGDAI KY. I KOLEEQVKS 52
CabHLH103 ATHPRSITI AERERRTRI SGCGKLEKKILOD. . . LVPNNVK. . TSYADNVLDILAVQH. I RTLODOQVQN 54
CabHLHO062 ATNSHSLAERI RREKI SERVKYLOD. . . LVPGCRKYV. TGKAVNVLDEI I NY. VOSLOROVEF 55
CabHLHO048 EPLNHVEAEROQOQRREKILNORFYALRA. . . VVPNI K. . MDKAS LLGDAI AH. I TDVMOQKKI RD 54
CabHLHO058 RAATI HNQAERRRRDRI NGKVKAL QK. . . LVPNAK. . TDKASNVLEEVI RY. LKQLQAQVQL 54
CabHLHOS81 ATHPRS I AERVRRTRI SERVRKILQE. . . LVPNVK. . TNTADVLDILAVEY. I KGLOKQYKYV 54
CabHLH040 AAAVHNQS ERRRRDRI NORVKALQR. . . LVPNAK. . TDKASNVLDEVI DY. LKQLOQAQVQF 54
CabHIL.HO032 ATDPHSI AERLRRERI SERI KALQE. . . LVPSCK. . . DRAANVLDEI LDY. VKFLRILOQOQVKV S3
CabHILH060 ATDSHSLAERVRREKI SQOQRVKLILOD. . . LVPGCRKYV. TGKALNVLDEI I NY. VOSLOROVEF 55
CabHLHO042 STDPQTVAARQRRERI SERI RVLQOR. . . LVPGGK. . MDTAS VMLDEAANY. LKFLRS QVEKA 54
CabHLHO063 AAEVHNLS ERRRRDRI NEKVKALQD. . . LLPHSK. . TDKASNVLDEAI EY. LKSLOVQLOM 54
CabHLH099 AAEVHNLS ERRRRDRI NEKVRALQE. . . LI PNCK. . ADKASNVLDEAI EY. LKTLQLOVQI 54
CabHILHO025 TKDPQSI AAKNRRERI SERLKI LQE. . . LVPNGK. . VDLVTNVLEKAI GY. VKFLQLQVKV 54
CabHLH100 SAEVHNLS EKRRRS RI NEKLKALQT. . . LI PNSK. . TDKASNVLDEAI EY. LKOQLOQLOQOQVQOM 54
CabHLHO039 EVI EYI HFLOQGKVHKYEES YOGVWDNEP. LKPHRT. . THGVSNHPQCTI N. . . . LEPNI ST S3
CabHLHO057 EVI EYI QFLQEKVHKYEGS YQGLENKP. STPNSM. . AQGLI DHSOQGTNS. . . . LEPKRTS 53
CabHILH069 EPLNHVEAEROQORREKILNORFYALRA. . . VVPNI K. . MDKASLILGDAI AY. I TELQKRLRD 54
CabHLHO067 DAVRNVNVTOQLRDEAQKLKDSNLNLQE. . . KI KELAL AVEKTELRDEKQR. . LKALEQQLKT S5
CabHLHO031 DAI RVLNQLEKTESEEYKENVMNQOKLVE. . . EI KVMLA. . . EKNELREEKILA. . LKAVEQELKA 52
CabHLHO095 DAVRVVTOQLRGEAQKLEKDSNLDILIQE. . . KI KEL ALSVEKHEIL RDEKQR. . LKSLFEQQLKT 55
CabHILHO096 DTVOQNVNLKDLTAQVSRLKSEYAALTD. . . ESRELQ. . . EKNDLREEKTS. . LKSLNAQYQQ 52
CabHLHO074 ATDPHSI AERL RRERI AERVKSLOE. . . LVPNAKT. . DKASNVLDEI 1 DY. VRFLOLQVKYV 54
CabHLHO0S83 EVI QY VQYLQETVQKYEGS YQPWNSEPTKLPHWR. . AHSFPATPQALRN. . . . LLTDTSA 54

CabHLHO056 LPAKNLMAERRRRKKLNDRLYMLRS. . . VVPRI K. . . DRAST LGDAI EY. LKELLQKI ND 53
CabHLHO093 TQVHHM S ERRRREKLNENFQHLRS. . . LLPLGK. . KDKASVLASTTDY. I SCLKDQVKE 54
CabHLHO55 ATHPRST AERVRRTRI SDRI RKLQE. . . LVPNIVK. . TNTADVLEEAVEY. VKFLQRQI QE 54
CabHLHO0S9 ERLNHAEVERGQRRAKLNQOQFNALRA. . . VVPNI K. . KDKVSLLGGAI AH. T TDMQKKI RD 54
CabHLHO047 DRS RTLI SERKRRGKVKEKLYALRS. . . LVPNI K. . . DKASI I GDAI LY. VOQGLQTKAEI 53
CabHLHO065 TQVHHM S ERRRREKLNDS FQLLRS. . . LLPPAK. . KDKASVLASTTEY. LSSLKGQVEE 54
CabHLHO019 ATDS HSLAERARREKI S KKVKYLQD. . . LVPGCKV. TGKAGVLDEI I NY. VQSLQKQVEF 55
CabHLHO020 QP S KNLVMAERRRRKRLNDRLS VMLRS. . . I VPKI K. . . DRTSI LGDAI DY. VKELLEKI HT 53

Figure S3. Multiple alignment analysis of the bHLH domain in pepper bHLH proteins. Multiple alignments were performed by Clustal X 2.1
with the default parameters. Amino acids with greater than 75% are shown 1n pink, those with 50 to 75% 1dentity are shown 1n cyan,
and those with 33 to 50% 1dentity are shown 1n yellow. Dotted lines indicate gaps.



Figure S4. Phylogenetic tree of the bHLH family
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Pericarp, DPA Placenta, DPA

Leaf RootStem 6 16 25 36 38 43 48 6 16 25 36 38 43 48
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Figure S5. The expression patterns of CabHLH genes 1n different tissues. The RPKM values which was mapped to the Capsicum annuum genome of
1.5 version were performed by Kim et al (2014) and used to construct the heat map.
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Figure S6. Diagram of yeast two-hybrid assays experiment. AD and BD represent empty pGADT7 and pGBKT7/ vectors, separately.
Among them, the self-activation function of CabHLHO009 and CabHLHO026 were inhibited under 15mMol and 30mMol 3-AT, separately. The rest lacked
the self-activation function.



