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>Pb_Beta27_partial
XXXGRGGLGGESLGESTTSGQLETLAGVNBOBINGIBSAEVVIOBPBVVVT IBCBILSASCEBVAIGENTBCALSGSCBLERBLALGTG
BrGRCLLGGRGNBCLBECGE

>Pb Beta28
MSYCGEBACAIBSLASNBIVGFGSAGLGCEGYCLUBYSSGSSALAESSGCLGTLAGITESCVNG IBBAEVVIQPPASIMTIBGBILSASC
EBVAVGENTBCAVSGSGSDLFGNCLBGNEGLGLRRGTLLGRRSLLGNHGDVCL

>Pb Beta29 partial
XXXCAISTAGGVSASSLGIVBGASVGCINGTBESEVVIQPSBFLITIBCELLSASCEBVRVGGFTAGGGESSNGGSSREGRCYBCIBCNE
CRS

>Pb Beta30
MscYVBTCcTIBrcvBTCBBASSSBTCYBVCCVESLSSSSSTSSCEETAASSLCTABGATVSCINGTBASE TVIgBASVILTVBCBILSA
SCEBVRVGGYTACAGSSGRSSRSMMSGSREBYICRS

>Pb Beta3l
MSCCIBACLBBCPPECPETCAVESCAAABTIGLGSCGSGSGILGYGGGECAASASSLGILBGASVGCLSQIBESEVVIQBPBFVITIBCA
ILSASCDBVAVGCYSBCASGSGEYLGGELEGICRBRRRFSICKYBC

>Pb Beta32
MSCCRBCCBBTCAIBSCASRELICLGCCGEESALGGFGSCECGARSASSLEMLAGVNESSISQIBBSEVVIQBBEVVVTIBcBILSASC
DBVAVGGYSACSSGSYGSYSRGLLGASSRGICABRRRYSICSSEC

>Pb Beta33
MYCGSBCBPTCAIBSCRETLGLGBCCLESGSGEIGEEESGIIGYGGESCLAASASSLEMIBGVEVSCVSOIBBSEVVIQPPBYVLTIEG
IILSSSCE LAVGGYSPCATGGYGASGGYGYSRYGLESSGGYLGSGRCYGSKRROSVCGYRC

>Pb Beta34
MACFIBTYTTBAAASNVGLGSCRIGENISDCGGYGYGESGEVITGEESSILGLTSGANIARTSRLBBSEIVIOPBLCVLTVEBEBVVSAT
TBELILGGSSSYIYGFBCYCYCECSVESCLRGDIMGCFONIGYSRERCNI YQYES

>Pb Beta35
MSLCNYCCNBVYRVDTBCILQIBLSEVAVQALBFLI TVBCBVMSASBELVAVRGNTBRAAADCYEBYCSCEWVLECCHCABLABTHIBR
CGBTRGYF

Suppl. Fig. S1. Amino acid sequences of proteins encoded by EDC genes of the python (P. bivittatus).
(A) Amino acid sequences of EDC proteins other than corneous beta proteins (CBP). (B) Amino acid
sequences of CBPs, also known as beta-keratins. Amino acid residues K and Q (potential
transglutamination sites), C (potential disulfide bonding sites), P, G and S are highlighted by specific
colors corresponding to those in Figure 4. Stretches of X's indicate unknown numbers of amino acid
residues, that could not be predicted because of gaps in the corresponding gene sequences. Pb, P.
bivittatus.



A

>Oh_CRNN

MSHLLRNIRSIICIFEKY TIETVLHLLDTDCDGKVGFEE FTVLVFIVVIACY¥

EC GTAGG.S!i LSRDGPSKRDITST

ISXDGBSORDTSS
ILDAEELPQEQERERTRLETSYDEKEQSQOEEASIRERTQTS
SALPBRRRCLQEPLSPDQEASQODVLOSVEQOQSS VEERSSTCQEEVTSQ

ICDQESRSVTLRQHONDQORCOSQGCVEQSSVV
VISRRQEBOMEVYRPHOEKERYBTTLECQRCBSEQRAVSQEVT AERYPRGEBGELTI

LOF WST

>0Oh_EDCATM

MFFHRKLGWLTENTVSSBTDSCLSBSTESCSGGSBCLGSRT FRMAGL SVTSSPLACEGLSSSIPRASGTEIVLMSCSER
DAGEN WNRNESAIWERNIFTNEL NLSVFLS LTLOCOPDCITRLCLTSFBELGHGBCCBLCVVBCATQRVNLEFBCGT

LABNCANMVEBCTVKIAALGECAMKGASLCNTEPRPLASKCASBLSCTMTCEYAAKDANSLECTME I ILASNCASBVSCATKGAAEMQY
D GAALTSICGSIiADI
T C

HBCDVEIL IIBYATRGATLTSBCGTRGANFHBCGVEIL crsBvscaTkeM
CATRCVSAIBTLEQOCAC LTBSWBVLTLCTENSCHNABAFTVEOV
>0h_EDCG

MGMWDCCSCCGNSSGRSTIVLCMBSGGY@scyBecMBscecaBveeMBT YCTNMRRNSCCGCECEE

TIBYATKGATMS

>0h_EDCM
MSCCRCCGGRGCCCCNRYRBRTVYYAGRSATAGCCCRBRGCCCGRBGCCCTSYYBSYBY YRVBVQTYCTOVRRC

>Oh_EDCP

MSYQCKOBCSCBTVCVEKS TBCSBBSSCICVSE CETSCQKSCTDT SCTSBCSSECBVVCVSSCESKBACSCOTAT
CVVTTQSCDCTKECQDTKSC EBCQTOTCTCIBVOLSOCCCGRIVLVEBVSACAABSAPBAPCCTCTCCCKBCCN

>0Oh_EDCS1

MBcNcenyesBeceTsTRI 1cABC@s YHVSEscemcceeececaseeescesscecBBoMrcBsBvReccBBAMKCBBBVOLTESCC LB
KKCC

>Oh_EDCS2
MYGGCGCGGEGEESDETTIICIBCENSCESMECCMBCCEEMREGCCSBCCYMBCSBGEYECECEEIMAYRIBSSRRGSSSSCCEEY

>0Oh_EDCS3

MTCCGDCCDCCGATCENCGAVLLCVBeccc@gccsBecc@sscsscec@sscsBeceTRssce@sscec@sscsscecsksscxeskss

giISSCSCGGS!iGCGISSCSCGGS SSCGQSSCSCEESKSSCEPSSCSCEESKSSCEQSSCEEESSCERSCCEEOSSCEESCEERSSE
SCCGGESSC

SSCGGCEOSSCSPCSCALBCIQTCCBISCPBCCRK

>0Oh_EDEPK

MSTE TBVFBSGESKLMAELVPEIASQRGHDGESLESAEQCDVVPEDLKESHORKEWTSECSAIE IBVSEDTSGAKHGSLTRKE
KEHLTSVDQHCREBBTLSQVENKETFKSSEBBFBVREAEGHBATQBSVLGE TNQWLEBK

>Oh_EDEPT

MAYQCKEBCLBBB 1 DvAQCS:GDAQDSCTLTDMAQCVETCDCVELEACSABDSLS YOTROBCVSESFRVALCBRATSIBCTSBCLSLRTE
MCAGSESVEBCGSVALQBCSBCPEDSQBCSTCTADACAPBSPBTCGSRCSCHCSCBQEDEEMSYVFBCESTVCLEBSGCVSVRECVGSBEM
EGTTMFLASYQBPHFM

>Oh_EDETM
MACLGLSSYNBAYSASBSKSFLLRBBEFVAETRLTKLEI LVBERIBWDVBDVCSHBYSBLAFCYHEBBIVVGFFETSLHEV

>0h_EDGPC
MGNMESNSGGGEECECSECECEEDYEESDARVICMETEEccccBsceaBeccaBecsBeccaBeesBecesBecessececcgssgecsg

CCKQCK

>0h_EDGY1
MNFYTQBESIDSSYLBFYLSCYABCYBOYCYGTCTSYCDBENGCNYGCYQBYSYGCGELNTCSTSBCSYGYRY TDRGSCYEBWNYRMGYG
ARRNFBSRRYNCENEW

>Oh_EDGY2
MSCYBNBSCYDBCRAKSFSSGSSGLKRRTRWSSGSCYGSYGREVRY IBSCEYCYGEYQSBAHGEICYPBIRYDCCYCYCYGNKYCBBVC
YGGYGSGEYDYGCKYGGLYGRROSICYDBCYCERYQYGSRRGSFCHEC

>Oh_EDHEM

CTTBNKSTEEITAMHFVSIQBLDEISLGSHFHENHHDBCIFLEDBNVMEC THFNDAHBHGEFYRRIHIVEMIELBFSEDAKESDCEL
HKHVHPGSEHSQEDBEKATSESSSEPKSKEKLETANDGGGENIASNGDANNLSBSKDPEDAVGLMY TCKLEYQWSBMLKYCTMEELGY.
BruLL



>Oh_EDKM
MSRLLRAFTEMIEGNSKVABRKSTDAELLKKSEFKTLIQKELTESKTRKHKNAKL LHESDGELMNEKE LMGOWR

>0Oh_EDP3
MSQOOCKOTBCVBBVSHRCTSSCSKBCEBSTCYASSCBHCBeSsTCSHCBESTESOCBEMTC TBCSESTCESCONBTCRSGNNGCFCRH
C

>0Oh EDPAM

MTHOCKLBVELBGCLRIGTRSSS@TRSSSABSTCACCCGIBYSABBBSBBBOTVTVCAIBABABABTSMTCCGIBVES TS SBBBTVS
ICAVEAPABAQSQSITCCGIBLOTRSATEBEPQTLTICVBAQAVAQSOCOSVSCCGIBVOARKPABAQTLTICAVEBAPABABABSCVEVT
LHLVQPASABTSSCMCCSGCKT

>0Oh EDPCCC1

MTIEslcccilcchCGcslcc TCCngGCCICCCCCC.CGCCICCCCSICCC.CNCAICCC.CVCAICCCVCGCSICCC.SS
G CCFPKOGKS

CSQSCCGYSKGCESKGCCS

>0h_EDPCCC2
MrccskeaesBecc@bccesBccc@OTCcCOSCCERGCECECECECREECECECXECECECREECECECECECECECRESCECECECRGE
CGCGCHGGCGCGCGCHGGCGCGLGE] c

>0Oh EDPCCCilpartial
C

GSSICCCSIAAS-iAICGSSICCCSIAASSLISICSICGCSICCCSITLCi.CGCﬁICCC’ilCAICGCXXXS
c C sBc

MSSGTRSBRC
RCSRCGC&CCCSﬁRCSRCGCSICCCS SRCSRCGCCEBCCCBOSRCCRCGCSECCCRSOSRRCSKCGCFBCRES crcGecBece

PorcCBRCGFPCCQOTQBYCYBCHR

>0Oh EDPCCC4 partial
MACC ICGCYlEléCVlCCSCANCCGCGICCSSCG cccsBessccBecaccceasBescBgcssccveeBcCsRESSEEECECECSEC
CGCQRSCGESCGESCEXXXCEESCGESCGSCGSCFBNQCFS

>0Oh_EDPCS

MNYEYLF] EFLEEAEIYFFEANEDIWTIGGTYC CPBYRCVT! RlRYCRf.C“C-C-CL.C.IR.C.S.CY.
L YPKCLEQYEC

LYBLEQ CYBsYBCRYBBOWIC cvBORBY YEscOLECBRYwcREC DLLEIY

>0h EDPKC

MASSHNQHOCKO BT BEE 1CRTABCBErO0CKOBE V= BREKECBEQ: BECK= BBy vy 1B TECH= BRECBBK=BECK-BE v I ETE
CBEBRECBEK=-BECK:-BEAE1BCBE: == 0CCOOK SQCKKEEY 1B TECEEBKKBO: BECKEBE 1 vV 1B PKECBEK:-BECK:BE
ABTECREKEE=BCLBK-BTEDCOOKTOCKKEE v 1 ESB=B-ECBEOr RECKrBE vy TR ECEr BRECBEQ- BECKOBBECDDOOOKK

OECSWBBONE
>0Oh_EDPQ1

MYTTENGDGEDSYSNYMRSVSCEPPSYSVRWSAEMEYCDT RSYCPPRRIYCPPAPKGCRT YC RYCPPVOKYR Y
CCPBGRKS WCS CH SYC YCRBVQRYC YHPBA YCPPAQOSYRPER YCPBA
gsy LCY, YC SYC cy YCPBAQSYCPBAEBCY, YCPPAQOSYCPBAQBECY YCPBROBCCS
BOBKICOIKEVCKABEHLLER

>Oh_EDPQ2

MSYQQOOOCKOBCOPPBOCOKRTCETEVCTEQVC IPRECPPODC IEDBCPPRVCIPRECSBOECLBRBCETOECLBRECSPQECLERBCSE
OECLPRPCPQOVCLPEPCPODOOSCRBSQRPKRC

>Oh_EDPQ3 partial

45 YQS00CKOBCETBBOCK 1 TBBEOOCCBBBOR CCBBBXX X

>Oh EDPS1

MFHCCMBSC IABLCVOBLOOPS IS IBCSBELBBMBSVS IBvSLSPBBSCIBVCRROBSESSSBTISIPLSS SIsLABs@s
liGss TISIBLSALIBSPPSQPCCISLCPOPSSS SIsilL SBSPSSRPECFLPLCPCQGSPCISL sﬁscs TISIBLSA
L FS

LRSSISLABSQOBSSRSSPETISIPLSALIESPESRBCCIBFGESESSSCGBTISIEMNFSBRSNBSBICCFRIBMBSSECFIC

>Oh_EDPS2

MFCYCLBSYYMCBTABLDVOFYOQTSSMBATCTBCRSVESS CIBIRFSBcBsTSQscBcsFBsCIBICBMOSPESFSLBEYSESE
ii.ﬂTYCI';D NBSPESsSsQT SIIiSFC SSSSQTPYCIPLCBSAOSESSCQTTSAG SYCIIVSTC SBSMSFC SSSS
E S

MSISLSPSLSSGSQSYCIPEFCSY SISSSN SYSVIPCCPSQTPRSDANVSI SFSIS SBEN TCRIBCSPCFLVFE

>Oh_EDPS3 partial
XXXI LSSLfiS!S.CYIILCISIESSNSSSGISIILGSSSSSSN-CYIIICIGIS-SSGSGITISIILSSLI.SSSIS
CQBSs S

OBcyIBvsP TISIBMNLSPSESSNPPBsCMIBIBMSSSPCFIY

>0Oh_EDQK
MSSKDOQOKKBCGTFSTBOEPOKOCLBRNCCVVNBPE TRSBCCLSBOBCTEPOKBGCLSCHECBONBKS Y00

>0h_EDQL

MCSRNNEGCSHDNTCHSGRSCCHEDRGYCGDRSNBSFTVTAIBVVODRNBLTOTOROCETvVYSTEOLOHTOOLKOB 1B YBBOOQL KOBO



S GF| TTNOCKGSTCEQTOCEAVOOSQCODSABSOCOSSCVTHVHS SCVSEMOGCEVSOMAGSCVTRIRSSCLESRAs
DLDQCQGSGISQCOGSGENQCRESBMDOCGCSBVSQCKESSGEOCKESBVDOCGECSBVSQCRESSCEOCKGSBVDOCGSSDVCECRESS
GCBVDOCKGSKCKY

>0h_EDSC1
MS@O0000CSCCHEESSELECECCRRESSGECCSRETTGEEECCERRESSGECCSRETEBVYVRESEETARCCCTNRSGBCCGRCCERR
CGGGCCGEESTQLROR

>0Oh_EDSC2
MS@OOORCEECCCCRCCEECEESSPVSRSSESECCERSCEESSPOARSSCEECCERSGEESSPATESSCESCCEESSOORME

>0Oh_EDSCP

MvLSCHRBTCYSBscB1rBvccesscevBveHBaBccBBTvC sscvBvcasPceuscePBrvevOBLOsBcvBvCcasBceIsce
TvCVOPLOSECIBvCGSBCeBBAMCIOBKSSFESCVSBSCEIFBVSSSSSIBVABLCVOESKBSCVSESCRIFBVSGEHSSCMBTCA

IPVSVHECSBCHLWF

>0Oh_EDSPR1

usYBv@OcKoBc1LBBBvCccKecAaTOCKRVCVBACBCDVBICcATBeVRVVGEACVEVCBBBCABRCAGBAVD I CVRBOGVCBCDCKCBDEC
CK

>Oh EDSPR2

MSQBKOCCK 1 BECE=ACCBBR CBOR CCsHBNRDVEORBCCBESKovCBBOR KOCB C

cLBPBcLRcATVCVGBeTTVCISBTES@CIEVCASBTCAICVTCOSSCOCARISHECCCBVVVTBVOTESFSBCATIAVS
S GC!iVTCRGSVATI SQCGCATVCASBVCISEV VVC@DBCENVCVASKGTAKCATKCAABCTVVCY

DBCECVKSVKNCDDAVCAKGCOSVNOCNVKRC

>Oh_EDSRWM

MIFYTPQOYLDLDSWDINYGNDDNSESEYFYADDBTSFVLDHKSRWDSPEYSCSSDLCGERVRASSGSRSSCHESCVRCHCWSESCEDE

sccPBBuscccscNBCYSELCKBRECRSRSABBSMeNGBOsSsssCCBBwSRCCBCNBCABCCRWEPBSMSRRGSEDSTSSCRY FBELS

RCGBCNBCABCCHWCPBSMSRRGSQODSTSSCRYF LSRCGIC“C- CCRWCEBSMS GSRRSSCY’RSTCGSCICYE‘IC R
C

CHSLRCPBESMDSREPQSSSSSCCPPSRCVEBCNECSBCCRICGBPSMSRRGSODSSSSCRY FBBLSRCCECNBSCESCCWNFBSRIRWE
SQDRSSCYPBGSTCESCNECYSEICKPRCHSLRCPBPSMDSSCCCBBFCWSBEFMNRWCEBVCRSCBTIYYYBCYYC

>Oh_EDWM
CN;IIEERIYSSGREAYFNLNSTWYDIAGSWLDTRR.FRYVDNTACVTCCN RSNVBRRGGHNYRCYCYRQCTCT

RDYWG
caEBGC

GGNBRVTCCVHNBSG
IGDACDGCTGGHYSHAGSDCGSCCGSLGGCCTGGRTMACAQBCATSGGVCAEBGCRBAGRGVCAEBCITSSGCCSSGRGY
GRGVCAEBCITSSGGCRTGVCAEBTCTESGYGRRRRGVCFEBCSGTSNGC
>Oh_EDY1

MIGITILNNDESGDTRAIYCBBTTYCESASNESICBEYSSLAGTAARCY IBRRYRHLFGLSENCYLSDLSMACGYSSSLSDWRSACQEC
NYGHLFKSNQGYYDECTFGFLSRGVORSSDBYGLEYLYSYRRRYCDBCGYSYSPSYSRRCYDBCVYNYBSNYGRSSYBSRGYTYRCGYS

NDBCGYSCATWSCQERYAERRRYSCOBVSCDBYCFSFESPYSSCGSWRRSSDFCNDCGEY

>0Oh_EDYM2

MBYYAYHCKB1GBBLBVFVKKRLBKYCSQY IBLYGSKLISSRNIBLYRRGIWVTBYSLAHVAGYQBRT IBVEFDACLNKFSKLRTTRNL
VRSDVEDYRYQIQSTVGYDGTTRGEHCEBIHRGSLBCVVBERVBRMTRGEVLYSSRDLHOGLTOVPRVSRRETFYASEDBLLCSSKEELS
ORTRRLTTQYPS GNRVRDSDLPGIDDBLOBEAKISSQBTATKGSRVITTRVPRANFLTLSHSFIKRGARSFLTKTSQAHFYRGSR
ASLVKBSRTSLVKGSQBSLBHTAIFPAPRKNLSKTVKISSTCKKYSSAVNWEF

>0Oh_LOR1
MASCOQSKSCCYSSGERCVCICSEOEESLCCCKEREGRGSVRCVSBIQETOTSVCCGEERRESSCRTIIVLBEGSGEEDECCCRGRRGSSG
GRSGQIIISPGCESGEEESSECCIGEEICGVEEIGMNQORCGEEI ICSCEWROQSCSACCSCEVRVISGESSGGRRGSGSRSRSGSBIG
RSSGGGEOTIIVECGCKGSESRBGSBIGVCSCEDOTI IVBCBRRGSESGSREBESPIKGVCSGEQTI IVBCERRESGSESREG
GSQTIIVBCPRRGSGSGSRBGSBIIGGFGGGSIDGERTI IVBCDGGESGEEGESSSVQVSGEGITVGVGAASMOTROSIIL

BOCBBT.OKL

SBIRGVSA

CIGQTKOA

>0Oh_LOR2
MS@QIPSSCCCSTGGESSCHCHRRRGSGETGCCCACCCCRGESREVMYVSGS@essceccI@IEsveeccesBrevvvvBee@ssece

IGGGLGGGICOORVBLIGGDSGECICCEEESGEELGEQTTIVAGGGSGSCCCCESGVVRVIGGESGSESGWCETCEESGEQTTVITGES

GGCCGGSGGVRVIGGGSESGSCHCCTGSGESCEQTTVVTGSGEGCCEESGVRVIGEGSGSVCVDGEESECVRVIGGESSGEGGSFGDVRY

IGGGSGGVCGTGGGS%.AWVTGGSSEASACCSTGGSSGTVAVVGTGGSGGSGGITIVVSGGGGGSDCCSGGGSGGASVVIAGGGGSS
VC

OTKCBIVVPBCIGQT PLBPBHIK

>Oh PGLYRP3

MVILQISFLILCSLS@DLASSISBATCCFRLITESKWEAKAANCSEBLRDVBAEYVVI THTAGNBCRTHRDCHNEVRMI GNY HMNLKCH
CDIAYSFLIGEDGYVYEGRGWRNEGSHTYGYNDLSLGIAFIGTFVERSBEDKAWKALRCFLDFSVKIGYLSPEYIMLAHSDVSDIVSEG




EFIRAEIAKWBNYKHSLYILNRGGQ

>Oh_SCFN1

MSYFLDSVCTIVGIFHKYARCODGNLALNRREMKALIQKEFAEVLENBCDBOT IELTFKLLDVNGDSLVDFNEYLIFVFQT YRYL
OPREYLLRDESSRALHEGEAGGSKRGDHOLODGERRGDY VHERQGLDGTFLHSTEEGSRGELVGRY LEIEEVEEEDSNFEGHEPKLRDG
DRRDHESQEHOEREPEQOWREBKEWEDIETPEBCOWROQESTLEEDSPROSRELVRRNDNDRREARGLLDRDEEDLY SBIVBSRREEMR
OHRGQETEGRLFRYGSQARVDHTDY DVERSWESHEWQEVEDGRRELEMHNERRSHAFEHRVADDBRDRIHHRSBVEE YEEHHBLSTEGE
RRSQFHEDDHRESERRRQGRSVE SRIDVRRAFRAEEEEVRRSERRHDEDEWNR.REASRRSEV.DLERRERETRRIYSSELINMDS
BSRSHESESREEVRRSQHBEDI RRREFSREDTRVTEVRRRRSISLE ARDIRYVRS RYEEIRSND RREHNYEGRSLERDVARRR

RLILRES.EEDNIE WYYEHETWDSERDGRRC LRYSE!REREMRR DSRVDERE SREAVT DRFSISDS GEYDISGI

YETDBRDGEQQRTVQSSDEN
FRDTEAT HNMGDST REATSLSN TADREFDLRRD ESGESQES SKAEQSEVSPYEQHOBTRESORLSGPELRGBORRW
LBHHOTE EEAGVD GS S RAIS ITEGQESRIQGCYHRTBVSQAECESELSLDGEGDRKAQERPAALNQOOVHREGEV
‘VAEE VEEDDGSGS LEDDD AITE SSSLVESKSCVICNBLYEYLLAQKKQEQE

IIYESRH REGRGQRYDRLSN IWAIDIAQRESE RRSNVEVRIVDIFRGVDHRESEHIRRTSIHDSDDENTD TYEAS

SREDEDQRRTSSHDSGTRGINQRRTETYEVGBKDDORRRR SRESF.RWRTHTIzDLAEDG

>Oh_SCFN2

MAGLVDSICTIIAVFH YAD?SESSSMIRRIMIRLI.EFGDVLENIRD IVKLTFQLLDVNGDNRVDFNEFLFLIFEMATACYSVW
HBRECFSYNEERRRAVEDEEPRGCDESNRREFLGEDRRRDDVRERRGADRTELESMEEGRRGELSSELREEVDRRFEGHDRELRDGDRRD
RISREL EREBEQRRLEPKEWEDVDIPEERORRORESAVEEDSPROSRELVRRNDNDRREARGLLDRDEEDLYSETVISRREDERQROG
RETEHQEAEGRLFRHGSQARVDTRNHRBEYDVERGOBSRERREGEDGRRELEMHNERRSRAFEBRVADDRRDRIRHRSBVEEYEEHREL
SREGERRS@SYEDDHRESESRRQCRSVFQSREDVRRAIRAEEEEVRRSERRHVEDEWSRERBREASRREEVODLERRERETRREYSSEL
ENMDRBSRSHESEGREAVRRSQRBEDVERRRQELSWEETRATESRGRRBOSQEPEBRDPKYDRSQS YEEEBRRDDORRERNYEVRSQERD
AERRRRLOPRELVEREDNQERQHYERESRDRERDGRRAMSLEAETRDEVRRREQESASRYGERERLBEGDARMRRTGRDMASESDAGRR
ELDBSSPQQOISRRRABELRRSEEHSFMBATRG

B

>0Oh_Betal
MSGSGVKCVTTBCVTSCEDARVVVHBPPLVLTLECLSLKTSENQCLVES TSCLTNGCEVNCDIGSIAIVT TSGLVALSGGD CCTT
VCITIPGAVLTSYBNECLISSSTNCITSG RlAL RSTSVSDCSLTESRLTRSAS SGLNSSTRCLT SN \%

LEIAAEECTVEVYNSCTDNNALTGSDQAAT TSGDESEV.TLI SCTTVSGLMDTSTCISOGEEMKIIT
GBILEVFEEACKVETLTECEBBRKBEAITCNE IIALCDSIIISTALATTTTS LBEDVRRBBRBWAEMYSRSMTBRSLALS
YRSALYSMHSQSSY

>Oh Beta2
MDRESBCYASCBESTVVIRBEBTFTLTIBCEATIFCENOBLO I AQHNBCAHGEMEVEERMMLS DF INEDLENLELELSSRYGSALATLYRS
RMAFBSESWL

>Oh Beta3
MSECYASCBASTVTIQBBEFVLNIE ALFCIDIAFGéilHNICAGFGGMGARGSGVGIEGTVGGSMGALGIGRGGWGGSWSGGSGIG
R

SRMGGGLGVAGVGGVGGLGGGGLGIGGHTGLGIGGLGGERSGGLGIGGLGGBRSGELGIGGLGGHRSGGLGIGGVVGERGSLGLGGER
GTTAGWSGGSRLGGXSVGMGSMTGGDLGSGEGGDMSGRRGS IGAGGSTVGWSGGSRLEGTVGGRRGSVEMGSMTGGDLGSGEGGVMSG
RRGSIGAGGSTVGWSGVGDTVGVRRGSVGTGS ITEGDLGTGGVDGT IHGGLSSGGTRI ITGGRGGGSGTGVSVGGRRGSIGTGGTIGG
GVGSSMSGRRGSIGTVSVTGGDYGLSGTRGSTVGGWTSGRRMSGSHRYGGSIGYGGGEYGGGYSSGEYGSSGYGDGYGHTGHGSGGYG
GGYGHTGHGSGGYRRIGYSVGGGDGYRSGGFSSRSYGGSFGGNLAVMBGESDIYSYY

>Oh Betad
MSDHCSFSCBBLKVT IQBBBr11TVBCES1cCBDOBLCIEQHNBCAINHNSBBOATRASSFYSRALBSTBYSBSIYRE

>Oh_Beta5
MWNECYAQCBASTVT IOBBBFvVLTIBCcBALYCEDOBLCIEQHNBCALBMERGGSNLTSFYSRALBSTNFSSSTYRSSY

>0Oh_Beta6
MASCWNCYTSCBBMMyT IQBBVY TN TBCBSLYycAD@SVCVEGCNBCAATBSSCT INHGEYGLLBANVASDFSCSSBRSLENAY YF

>Oh Beta7
MTSCWNYCYTSCBSMIVT IQBVBrAMNLTCEALECBOOSI.CIEQENBCVBTBHCKDSLCSSTASNFSTSSVASQKS I SRSQRSCCFECR
WR

>0Oh_Beta8

MSCGRMBCYSSCBBVTVTVQPPBFTLSIBCESLYCBDOPLCIDOCNBCVBPPPLCPBITRRSYASSVVSSESLBOKS LBRSOSEWSSVS
ORF

>0Oh Betal

MASRWDLCSFSCBBTSvVTIOBBBrTvTVECESLFCBDOBLC1DQYNBCVBOCLSYNRBRBL ILASTSSQRTVSKE

>0Oh_Betal0

MSYGWNNCYBNCTBvVTVTLOPPBFSMNIBsssLcCBDOYacIDECRBCcSBTvesTMVCSBTVCCBSMCABRACCBARCCBARCCBVSCA



BvsccBvscaBvsceBvsccBvscaBvscaBvvCcCBAFSRSRYNSYYNSCSLESRKCLBRVOTICDBCTRY

>0Oh Betall

MASKWDLCSENCBBTTVT IQBBBrcLS IBcESLHCBDOBLCIEQCNBCVBLBYRESLBLBSSAAS T YSOKSOO000000 YOORF

>0Oh_Betal2
MHSCWDHCYBNCTBMTMMVOBBBL. T1.s TMSBAHY SBCHBAC TRBENBCABVHCWDGRSHY GHHCLTQCAABCFTSTSPRC T BRSKSC YV
BcrTY

>Oh Betal3
MTSFNFCTCASCSSTRBCFHARBSCL.CMYFSQTNMBLHEELVSTBREMLS TTOR TQCFLKOKTREYCCL.STSRBLKYLRGBTSCISYSL

ORNPPLOSYRYIKC

>0h_Betal4
MCRENKLVMATHBYFLDCRENBBAVAVTIBCBILSACTEBTATTOHSBCABSCCECAFBEYGNRSCRRYHNRT GBRSCCTORSSSCENGE
BYLRNCKLEKI IRKSCKVFRNSENS

>0Oh_Betal5

MSYCGSICHVEYASNSGSCALVSSYGSGTLTGLAANCYTGGHVNCSSQLTGSELI IQPPASVVSIBGEIISSTHDBVSVGQVTECSYTH
BLNSYGAYGRLGYWGYGNYGNYGNYGGWRRYSRRKCLTYN

>Oh Betalé6
MALCCESCAIBSCASABSVCFGSAGLGELABGSLGFSBFBLSESSGSLGTLAGIVESCING IBBAEVVLOBBSCVVTIBGBILSASCER
VAVGGNTBCAVAGCFGQCLBLSLGGESRLGARYGFVENRGSICYTEC

>Oh_Betal?
MarccBscTvBscasaBsveresacreeLaBesLcLsErBLSESSESLETLSGIVESCING IBBAEVVLOBBBCVVT IBCcBILSASCER
VAVGENTBCALAGGFGQGLBTGLLGAGLLGSRLGRRYNFVCKRGSICYSEC

>0Oh_Betal8 partial
MAYCGIACAV.ECAS VVGFGSAGGKGLEWELEYGELGYCLEY GRELGXXXGBILSASCEBVAVCENTBCABCCIGGIGEFGHYGGEY
GGRLGRLGRRGSICNLEC

>0Oh Betal9
MAYCGBACAVESCASABVVCFGSGESKELEWGHEYGLGYGYGLEYGYGRELEYCYGAGALAETSGSLGTLAGVIBSCINGIBASEVTIQ
BBssvvTIBCBILSASCEBVAVGGNTECABCCLRGEWGY GEWGY GEGWGHGGLGFRGY GGLLGKRY BWNRRGSICLSRRGSVCL

>Oh Beta20
MByYCcBscavBScASABVIGLESSGCEBWEYGYRGLGLGYGAGALAETSGSLETLAGY IBSCING TBASEVTVOBBsvVvTIBCBILSA
SCEBVAVGGHTBCAAGGYGRYGGYYGGRLGRFGRRGSVCALBCNEC

>0Oh_Beta2l
MACCBBSCAVESCASTEVVGLESTGCCBCGYGSWEYGYGELELEYGYGSARFGESARNLGTLAGVVESCISGIBASEVTIQBABVVLTT
BGBILSASCDEVAVGGYTBCABGGFGGYGGYYGGRLGRFGRRGSICSVGRRGSICTLEC

>0Oh_Beta22 partial
MAYCCPACAVEBSCASAXXXRLGRLGRRGSICALGSRGSICNLEC

>0Oh_Beta23
MAYCGBACAVESCASSBVVGFGSAGARGLGWGLGYGGLGYAGLGYGAGALAETSGSLGTLAGVVBOBINGIBASEVTIQBBSFVITVEG
BILsASCEPVAVGENTBCABGGIGRLGASYLGGRLGRLGRRGSIICNBCNLEC

>Oh_Beta24
MsccABaCAVETCIBACSSBVCYBVGELGSLTSCGVGSYGMGSSAGGSSSAASLALABGASVSCVNG IBBSE IMVEBTEIAVI IfCATL
AATCEBVRVGGYTACASGSSSGESSKLRYVECNBCGECK

>0Oh Beta25
MAYCGBSCAVESCASABAVEFGSAGARGLEWGLGYGELEYGLGFGLEFGRELGYGYCAGALAETSGSLGTLAGVIBQEINGIBASEVTT
OBBSFVIT ILSASCEBVAVGGYTBCABGGIGRLGASYLGGRLGRLGRRGS IICNBCNLEC

>0Oh Beta26
MALCPBTYVIESCASTBOFCLGSAGASAGLELGERGLGGELOGES ISCLYGESMGELEGGLLGEEVSSCELCTLSGIVEOBINGIPBAE
IVIQPBSFIVTIBCBILSASSDBVAIGGNTECAABGSRILCGRESABSRGLLGGRNLQEGRENITLVECGY

>Oh Beta27
MAFCPBSCTIESCASABOFGLGSAGASAGLGLGCRGLGGELOGESMSGLEGELLGGEVSSCELGTLSGITBOAINGIBPAEIVIQBBSF
IVTIBGEILSASCDBVAIGENTBCAABCSCGILERBSALSRGLLGGRNLOGEREGNVTLIBCGY

>Oh Beta28 partial
MAFCBBSCI IIKS>CCYTSILGLGSAGVSGGASAGGLXXX



>0Oh_Beta29
MAYCCPACAVBSLASSBTVGFGSAGAGCLGYGILBYNBAASALAESSGSLGTLAGINESCINGIBEAEVVLOPPSVLVTIBGBILSASC
EBTAVGGNTECAISGSGIVGSDLYGNLLSGNLGLGLRRGTLLGRRSLLGSRGNICL

>0Oh_Beta30
MSCCABACAVETYIPACSSBVCYBVECLGSLTSCEMEGSYCIGSAGGSMSAATLALABCASVSCVNQTBBSELVIQPBEVAVVIBCAILA
STSEBVRVGGYTACASGSSSGGSSKLRY YBCIBCNBCRN

>0Oh Beta3l
MSCCABACAVETCIBACSSBVCYBVECLGSLTSCEMESYCIGSAGGSMSAASLALABCASVSCVNQTEBBSELVIQPBEVAVVIBCAILA
STSEBVRVGGYTACASGSSGGSSKLRYFECNBCGECK

>0Oh_Beta32
MSCYVBTCSVEBTYVBTCAPPESSBICYBVECLESLSSGEEMMSSGESMMSSGEECATLAASLEMABCASVSCINGIBSSEVVIQBABLM
LTIBGAILSASCEBVRVGGYTACATCESGSSGRASRSMMYSCREYICRS

>0Oh_Beta33
MSCCPBACLBECBESCAIPSCASVBRIGLESCCGIGSCLLEYGGCGAASASSLEGILBCANVECINGIBSSEVVVOBBY FTVTIBCBILSA
SCEBVAVGGYSACAAGYGGYLGGGSGLGAICRBRRRASICKYEC

>0Oh Beta34
MSCCPBCVBCCPBSCVIBSCAARBTVELGECETESALGCFGEIGGYCEFCEFGEYGEFSSCSCGBASASSLGTLAGVTESBISQIBSSEY
vvQ VLTIBGBILAASCEBVAVGGYSACAAGSFGESYSREGLLGAGSRGICCEBRREFSICGSEC

>0Oh Beta35
MOSQCABSCAIBSCREVOALGSCCIGEEFESGEFGFGEGEYCMMEYGEGSCLATSASSLGLIBEVBVSCISQIBESEVVIQBPBFSLTIE
GBVLASSCEBVAVGGYSBCSSGGYGVSEVYGSSRYGLESSCEYLEGSEEYLEGGRSYGSKRROSICCYEC

>0Oh Beta36
MACFNBSYTMBCATSNVGLGSCRTGBTVSGWGEYGYSCGFGESIGGEESGMLGLTSGANFSRTSQLBBSEIVIOBBTCVLT IBEBVVTET
TBEMVLSSSSPCSYGSLGYGYGSGYCYGSGESVEGCFREGDIMRCGFOSIGBBRGRCNI YRCEC

Suppl. Fig. S2. Amino acid sequences of proteins encoded by EDC genes of the cobra (0. hannah). (A)
Amino acid sequences of EDC proteins other than corneous beta proteins (CBP). (B) Amino acid
sequences of CBPs, also known as beta-keratins. Amino acid residues K and Q (potential
transglutamination sites), C (potential disulfide bonding sites), P, G and S are highlighted by specific
colors corresponding to those in Figure 4. Stretches of X's indicate unknown numbers of amino acid
residues, that could not be predicted because of gaps in the corresponding gene sequences. Oh, O.
hannah.
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EDPCCC4

BRFARAR GG TCCCCCCATTCCCCAAACCCTCCATTCAGCTGGATTAACTCTCCTGGCCAC
——————————————————————————————————————————————— CTCTCCTGGACAC

< intron >

TTCCACTGCTTACAAAGGTAAG//TTCAGCTAGACCTTCGCTACTCATTGCAAAGATGAC
TTCCACTGCTTACAAAG-—-—————————— CTAGACCTTCGCAACTCATTGCAAAGATGAC

CTGCTGCCCCATCTGTGGCTCTTCACCCTGCGGTTGTGCCCCTTGCTACTCTTGTTCCCC
CTGCTGCCCCATCTGTGGCTCTTCACCCTGCGGTTGTGC-—=====—=—===——=———————

EDSRWM

FATARARRGTCAGTTGAGTCCTGAGAAGTTCTAGAGATCCCTCCATACTGTCTATTGTCT
——————————————————————————————————————————————————— CTATTGTCT

< intron >

GTGGTCCAGGIAAG//TTCAGACCCACCTTCATCCTCTCAAGATGAACTTCTACATGCCT
GTGGTCCAG-——===——————— ATCCACCTTCATCCTCTCAAGATGAACATCTACATACCT

CAAGAATACTGGGACCTAAACAGCTGGGAGACCAACTATGAAAATAACTATGATTTCCCC

P. regius RNA-seq CAAGAATACTGGGACCTAAACGGCTGGGAGACCGACTATGAAA-———————————————=—

Suppl. Fig. S3. Alignment of RNA sequence reads versus genome sequences confirms the
expression and the presence of an intron in the 5"-non-coding region of EDPCCC4 and EDSRWM
genes of pythons. (A) The nucleotide sequence of EDPCCC4 in the P. bivittatus genome (gen) was
aligned to the sequence of a P. regius RNA-seq read (GenBank sequence read archive, SRA,
accession number ERR216300.5250820.1). (B) The nucleotide sequence of EDSRWM in the P.
bivittatus genome (gen) was aligned to the sequence of a P. regius RNA-seq read
(ERR216300.7157883.2). The complete sequences of the RNA-seq reads (100 nucleotides) were
aligned to python gene segments corresponding to exon 1 and the start of exon 2 including the
flanking sequences. TATA boxes are highlighted by green shading, splicing signals (GT and AG) at
the ends of the intron are highlighted by blue shading, and start codons are highlighted by yellow
shading. Hyphens were introduced to maximize the alighment. Red letters indicate identical
nucleotides in both sequences.
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Suppl. Fig. S4. ldentification of EDC gene transcripts in tissues of the painted saw-scaled viper
(Echis coloratus). (A-F) Sequence segments of proteins (Suppl. Fig. S2) encoded by genes within the
EDC were used as queries in tBLASTn searches in the tissue transcriptomes of E. coloratus
(Hargreaves et al., Genome Biol Evol 2014;6:2088-2095). Accession numbers: SRX566773 (brain),
SRX566774 (kidney), SRX566777 (liver), SRX566778 (ovary), ERX190966 (skin). (G) RNA-seq reads of
the house-keeping gene ALAS1 (located outside the EDC) were investigated as a control. Default
settings of tBLASTn at the GenBank server were used. The results help to determine the tissue in
which each gene is predominantly expressed. These data do not allow quantitative comparisons of
expression levels of different genes. *, only the top 100 hits of the tBLASTn search were counted for
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CBPs with 4 beta-sheets
This study, Fig. 3

Python Betal sheet 1 PCITS-CPDAKVVVHPPPLILTLPGLSLRTSPNQCLLETQTSC
Cobra Betal sheet 1 PCVTS-CPDAKVVVHPPPLVLTLPGLSLKTSPNQCLVESQTSC
Lizard Betal sheet 1 PCVTK-CPDAKMVIHPPPLAITLPGLRLTTNPGKCLVETQTSC
Gecko Betal sheet 1 PCVTS-IPDAKVIIHPPSLKLTLPGLILATSPGKTLVETETAC
Python Betal sheet 2 PCCTTTCPDSQVVIQPPPVCITIPGAVLTSYPNECLIKTSTPC
Cobra Betal sheet 2 PCCTTTCPDSQVVIQPPPVCITIPGAVLTSYPNECLISSSTNC
Lizard Betal sheet 2 PCSTTACSDSQLVIYPPPVCIMIPGAMLSSHPNECLIESSIPC
Gecko Betal sheet 2 PCCISTTPDSQMVIKPPPVCITIPGAVLTSFPNECLIATSQPC
Python Betal sheet 3 RCVTR-GPTTKVVIHPPPIEVTIPGPVLEIAAQECAVEVYNPC
Cobra Betal sheet 3 RCLTQ-GPSNKVVIYPPPIEITIPGPVLEIAAEECTVEVYNSC
Lizard Betal sheet 3 PCVTQ-GPGSKVIIHPPEIEICLPGPIVEIMAAECAVEVYNPC
Gecko Betal sheet 3 ACVAQ-GPSSKVVIYPPPIELIIPGPLLEIEAEECAVEVHNPC
Python Betal sheet 4 SCISQ-GPEMKIIIQPPPIEVELPGPILEVFPEACKIETLNPS
Cobra Betal sheet 4 TCISQ-GPEMKIIIQPPPIEVELPGPILEVFPEACKVETLTPC
Lizard Betal sheet 4 SCVSE-GPELRIVVKPPPIEVDMPGPILQVFPETCKVEVLNSG
Gecko Betal sheet 4 PCVSQ-GPEMKITIQPPPIEVDLPGPILRVFPEECKVETFSPC

CBPs with 1 beta-sheet
Fraser & Parry 2014

Beta-sheet consensus PCVRQ-CPDSEVVIQPPPVVVTLPGPILSSFPQONTAVGSST

CBPs with 1 beta-sheet
Calvaresi et al. 2016

Chick feather CBP (Fe) PCVRQ-CQDSRVVIQPSPVVVTLPGPILSSFPQNTAAGSST
Turtle shell CBP (Tu) PCVRRQCQODSEVVIRPSPVVVTLPGPIMSNFPQHSGVGAVG
Snake scale CBP (Sn) SCINQ-IPASEVTIQPPAVVVTIPGPILSASCDPVAVGGYN
Lizard CBP (HC10) SCITQ-LPASEMVIQPPAVVVMTIGPIMSASCEPIAVGGTT
Gecko scale CBP (Ge) SCINQ-IPPSEVTIQPPPCTVVVPGPVLAASCEPLRVGGYT

Suppl. Fig. S5. Comparison of amino acid sequences in the beta-sheet regions of corneous beta-
proteins (CBPs)/beta-keratins with 4 beta-sheets and CBPs with 1 beta-sheet. Proteins encoded by
the Betal gene (first gene of the CBP gene cluster within the EDC) of squamates are predicted to
form 4 beta-sheets. The sequences shown here correspond to the core sequences indicated in Fig. 3.
All other CBPs are predicted to form only 1 beta-sheet. For comparison, the consensus sequence of
the beta-sheet region of CBPs, as reported by Fraser and Parry (Fraser, R. D. & Parry, D. A. Amino acid
sequence homologies in the hard keratins of birds and reptiles, and their implications for molecular
structure and physical properties. J. Struct. Biol. 188, 213-224. 2014) and core sequences of selected
CBPs, as reported by Calvaresi et al. (Calvaresi, M., Eckhart, L. & Alibardi, L. The molecular
organization of the beta-sheet region in Corneous beta-proteins (beta-keratins) of sauropsids
explains its stability and polymerization into filaments. J. Struct. Biol. 194, 282-291. 2016) are shown.
Each sheet is composed of anti-parallel beta-strands that are separated by tight turns. Predictions of
beta-strand-forming residues are indicated by yellow shading. Proline residues (green fonts) are
critical for the formation of tight turns. There are uncertainties in the number of residues in
individual beta-strands, and the number of beta-strands per beta-sheet differs in the various models
(5 beta-strands per sheet in the model of Fraser & Parry and in Fig. 3; 4 beta-strands per sheet in the
model of Calvaresi et al.). Cysteine residues (red fonts) are involved in the formation of disulfide
bonds which have not been integrated in the models discussed here.



A

>Ac_EDCATM
MFLSQLSCLLBBIFBTKBTCACSTQCMNSCTENRTSQYLDBCTAEHKSBSDSNFVSIBDBCTCVSABRCVDLCCBEBRKS SQKCEDESA
IAKDRLESSWGERWGIIINNNNDNGBQFBSSSAKOCTSTIRCETKCTSMLUBCTTKAYDSCATCVBRIILACARRCGIBCSNTCAR

>Ac EDCS1
MGNCNGYGGGQSQISMMCLILGGCGSCCQISCGQSCGSSGCLYLVSMGRSNSGGCCGGCCGGGGY

>Ac_EDCS2
MGQCGCCEESEEESMLVET ISCNBRCBBRSCBBOCCBBE Y CBPB Y CBBRSCBPB Y vBORYCBBSYRsssccssscessBeTYFIRLGES
SNSGCCGGCGCEN

>Ac_EDCS3

MCSCGQS gscc ccC sscc ccgssce cc sscc sscc c|sscc CCKSsCCAPPBCCKSSC
CKQSCCSPPECC CKosC cs-ccs ccs CKQOSCCSPPBCCOSSCCAPP
SSCCA-CC SSLLCTTSLLQILLLCTTSL VHHL VHH ARARN QVQGSLEIFHLSLNHVHHVCF

LAHLNCINLLTWLLQIYL

>Ac_EDETM1
MVEBGEFSCCNTSYSTSLBBSTVLIQBBSYVAETSLTDLET ILBEBSBrEHBE YCFENYHVBBL YCHLBBEQBLFLASFLTVLHQV

>Ac_EDETM2
MVFBGEFSGCNTSYSTSLBBSTVLIOBBSYVAETSLTDLEI 1 LBEBSBrEHBE YGFENYHVBBLYCHLBBEQBL FLASFFTVLHQV

>Ac_EDGPC1
MGNSGSsYGCQcesBypecsBacpgec@sceegsccaBacBscesBe@sTcBccTBBCOOCCK

>Ac_EDGPC2
MGNSGSGGGCDCCEEEEECESMMIVSCBeNNNCcBsBeccaBrecvBeen@ecT@ecaBecc@eeck

>Ac_EDGY1
MGFYGGLDCYPPYFOBCYPBYYQBYYBOYCYCYCEYCYCYENQEBCNYBQYCECEYGEYCYESRYGSBELOBCSYGYRYTNRGGCYDERA
FRCGYGSRRSFBSRRYGYGGSYGGGCYGGYCGEF

>Ac_EDGY2
MTHIKGQSYCDBSGDKVYSGSSSGAYRORNRRGSTGSYSGEYSQERGCEDYGCYGEQGCORNSDOGCEYGYGEQRGRCYSGQECYSYDEY
RGRHYSGQESYGCDGORGRRLSGQGGYSYDGORARRFSGQGGYGYYGQGENCYNNQGVYGYGGRQGGREYSIQGGCGYGRQGGYGFGNQ
GDFGYGGLGGYGFGNQGGCGGLVGYGLGNQGGCGELGGYGLGNQRGFGYGGLGGYGCLGGYGYGDQGRGTCLOBIGYGCRSEGYRYGNF
GCHSLGRGLLGRGCYGNTSSYGSGGYGYGSDGCGVRALLGYRHNSYQBGYSCGYBGN

>Ac_EDHEM
MLFLSLERSPBLLGTMDAQDCESDTRBFRPTNFLSRTBRILI IRKQOTSEEVTGNGDALVEDGNBNLVEVEREPPEKIQGNLBESVFCGND
SNGMGOEDETPKEGSGDNDGGHGSVNLAATE CKBMEEMANEDENS LBCANENCGIMTWRDCDIQQCKT DWRMGENIEAVLNWSGNRAST
GYDKAASYGYEGNNGSPESNDITITRBIVOQWSMDYRWSPLLKYC

QGHHECVSED

>Ac_EDP3
MSHQHQQOCVOPBSFBBvVACVODBKCVEBCBPBACOVVTDCOWBCSTCRKBCOGSTGSSEQCVSENHDESASCVLQOEBROC
>Ac_EDPAML

FTCNQISIGAECTSLVEDTC

MARRKRS T cCTESEAKDIBSGDTECESECES C
QTISCSTL RGSYSTLRGSITCGS\.}iQTS CAHTCRI LRLSliNNRIRL L

Q
>Ac_EDPCCC1

SCTSCDEBLVMTAYLBITIRLCOATCSSNVBCVCASBCOSBTCSQCC
MAYNYCHTSSBCCELFBCOKscsBcysHBcrRKOCcCDLCBRQCcCDBYBKOCcsHBccDBcccBBacKBoccHEY YCENBYNE

EBTTADSLACQRYYCNAICGKKQVLALAGATV
QFTLCNTEBSDBCSTLCSNTCNGQCNTESSCEQ

>Ac_EDPCCC2
MAKATSCSQCNCSBCCCEQCCCIBCESCACCBHCGVCBCSCRNRHASSDSYSCLCHECGYBN

>Ac EDPCCC3 artlal

xxx cccslcs CGCS CGC ccc.cs.cccs.;cslslcmc|cﬂcyss|T|csIcscs.cg?cs\l}iGcsIccc
YSIY

CSTCGCS cscs cs CCCPKSECSTCGCSPCSCPRCSKCGCSBCCCPRSPCSNCESSPCCCYTH CCCBRCV
CARSALNRSCCL CYRGQCYYNYS CCCYGHSCGCGIY

>Ac_EDPCCC4
MTYGCGSCCNSCGYRNFCGBecaBeenscecnscecusceescesBecesBeccesBecesBeccesBeccesBecsBecsBeenBeccaeuwe
CGScCHBcCGY

>Ac_EDQK



MSSKDOOKKQQSOKPBEEQKASKNECBEKSPKTORKKOEKEEBTKKKON

>Ac_EDQM
MCSRODKDKAYKQEKEEKBSGCGRONSGNESRGCGSGRONSGSSCCKBOKPRPSODO00000000VCKVBDOKOK

>Ac_EDQSG
MSYQREQQYKBMYPEACCPRBYSPEE Y SRECPPSSSSGSTGIQCQGSSCGTHCRWSTRIQSSSCTQCOESSGNRROWFTGNBCQGSTHNS
CQEBSGTQYQGBTGSLWQCSSGTDGGTHSQY YHHYROGSODBKQC

>Ac_EDSC2
MSPOOORGSSCCCSGESSGEEEEEEEEECCGRSGESPPSPSSGECCRSRRSSGECCSREGGSSPPSPESSGECCGRSSGESSGGECCGESS
GGGSSQRRMBIOOMK

>Ac_EDSRWM
MTYYGCLGYCDBCNYSUBEKCSASNGYQRLYIQILBSEYYACSBCWDNYGHQISCVEBWYRMRFSYCSBCYSYNCCSESYYCDEFCHTL
KSsSDYIBRYKSTSRYCLBHGSYNYSESYGBRTRCYSEYYSSKTKGCSHSSSNHQFTHRYGSBSSYCSECYRTETIRGTECYSSNECSSC
YSSPLSSCSSCYDARTRAWSECYSSNESSSCYGSESSSCSSCYAFKTRGCTECYNNHOHSBCHRCCSPY Y TSRSRCCSBGYTYRRCSEC
CSSKGYSPHYNSGSKCRTESYRYSQCLSCYRSRCHSPYYHFGSRCGABGYRNSHY YPCRGADFGCHSBSHSSTCSSSHSTSCTYSMKSN
SYSSGCRRCSCEW

>Ac_EDY1

MAGFILFGBYBPBFDLOKIYGSOGLYHBWYEBMY YEBWSYTDESDVFANCYVEGY YNGLBNYNTSFLOBNSYGAFBCREBNGEDBLSNNG
CSCYKPRSYSHLSGLSRNGYQBGDSCGNRGSNSKPHHFGSPTSDGDRYLNLYDSGCYRBRAYLSNSSRRCYDBCCYNFNSGLSNECCYBY
LSGCGGSCYELBYSYGYBFSYGGSCYNBCGYNYRTSYGGRYCRBRGYTYISGYGGSCYDBEYSAMCBYBY YTGRNRYFS

>Aca EDYM1

MTNCNYQCWBONFBBOCBOrcBcBoccBeLgccBcBoccBcBaccBcBoccBCBg Y cMMRBSAS FMNMNOBB FMNMNGBANFBEBYRMN
FCNIQGGMBCABCGRTECDSKYAESSDAKSTEKHTSSCDTSGHESCTMENSSQBTDRCSSQRBECESMBGISLCSBSCCBSMGRBHGER
SSSQCFBBRNMYQYTTSKTFKSCYAK

>Ac_EDYM2

MBYYRYYSKBLCBBLSBFrVKKRLBRYCSQY IBFYGBRYFSSRTLBLYERCLFSSKTLBLYORCLY IBBYHOSCCACYQBRCINBRBESH
CTKLBORNLARNPTQPHVNIYQORHLLOSEYSCMTKDRECT I TRKGSVBCAPRABLBRMTKGEVL Y SBKDLERPHLBKAPLBRVTKCEVLYS
BrRDLEBHLPKSPPEH IPKSBTKHSAKRIPBVVBTDSQLNVTRKAQOHHTSKSMLSRATKGSRT IASKVERFNLLNFSRSLRKKASRRNRA
KTSOBSLVKGSQESLVRDSRGSLAKSSQENLVHTATCEDLKKLSSNVKVSKTCRKY CSAARWEF

Suppl. Fig. S6. Update of amino acid sequences of proteins encoded by EDC genes of Anolis carolinensis
(Ac). (A) Newly identified amino acid sequences of EDC proteins in this study. Other EDC genes have already
been reported by Strasser et al. (2014) Mol Biol Evol 31:3194-3205. Amino acid residues K and Q (potential
transglutamination sites), C (potential disulfide bonding sites), P, G and S are highlighted by specific colors
corresponding to those in Figure 4. Stretches of X's indicate unknown numbers of amino acid residues that
could not be predicted because of gaps in the corresponding gene sequences.
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Pb
Ac
Gg
Gg

EDSPR1 MACBY--Q0CKQBCLEPE
EDPSQ  MDCCS--QQOCKQBCLEPP
EDSPR2 MS——---- QCKQACKAPP
EDCP MSF-—--—- QCKOACECES
EDEPK  MSTE--QQOQRKQTSVLEE
EDEPT  MAY-----

EDQSG ~ M--—---—-

EDP3 MS---000QCKQIBCTER
EDPQ2  MSYH--QQOCKQBCOBPP
EDPQ3  MSYLN--QQCKQBCET
EDSQ

EDPAM PP
EDCP  MSY----- QCKQRCLEPE
EDPQ2  MSY--Q00QCKQOBCOPBP

EDPQ3  MSSDSF--QCTQBCKAPP
EDSPR2 QQCKOGCKAPE
EDSQ QVKOASLEPP
EDEPT  MSY----- QrRQBCTAPE
EDP3 MSH-QHQQOQCVQPBSFBR
EDOSG  MSY-QREQQOYK-B-MYPP
EDSPR1 MACPH--QQCKQPCLEPE
EDPSQ  MYC--TDQQOCKQACLEPE
Lor MSY----- QKKQPTPOPP

PRRY MSFS--EQQCKQBCVPPP
SPRRIA MNS---000-KOBCTBBE
SPRRIB MSS---000-KOBCTBBE

SPRR2A  MSY--Q00QCKQBCOPPE
SPRR2B  MSY--Q000CKQBCOPPE
SPRR2D MSY--QQ00CKQBCOPPE
SPRR2E MSY--QQ00CKQBCOPPE
SPRR2F MSY--QQ00CKQBCOPPE

SPRR2G MSY--0QQ0OCKQBCOPPP
SPRR4  MSS--Q0Q0ROO0QCEEQ
EDQCM  MSYY---EQCKOBCLPPE
EDPE QCKQEVTLEE
EDYMI  MSYWY---QYKQOCFIBS
EDP3 MSSH---00-K00001BA

EDPKC QOKKOBCS----[PB---ONK*
EDQL QOKKOGCO----LPP----0K*
Lorl Q-TROBISIBBCIGE-T-—-K*
EDCQ2 QOVKQP - ---TOJPP --ONAK *
EDQL QQVKQE----TQ[BS--QONOK *
EDEPK QQRKQB----STBL--—-- K~
EDPKC HOKKQEBC----Y[JBH----HK*
Lorl Q-TKQ----MNTJBSG---QK*
Lorl QQT-QBI1S----[PPQOT-KHK*
EDGH QOIKQ----SSQPPS--QKK*
EDPE QOVKQB----SEJBLT---0K*
EDQL QQTKQP----VOIBT--Q00K *
Ivl 00-KQ----EVQ[JPB---KHK*
Lor 00-KQ----ABTES—---- K*
EDPSQ GOR--McsasNNEH*

EDYM2 TGKK-

EDYM2 TGKK-

EDQrep HAKK-

EDYM2 HSKKSRC-AS-KELE*

Suppl. Fig. S7. Conserved amino acid sequence motifs of snake SEDC proteins. Amino acid sequence
alignments of motifs present at the amino-terminus (A) and carboxy-terminus (B, C) of some but not all SEDC
proteins of the lizard (Anolis carolinensis, Ac), chicken (Gallus gallus, Gg) and human (Homo sapiens, Hs). The
amino acid sequence motifs shown in A and B were discussed in a previous paper (30). The present study shows
that these motifs are also conserved in several SEDC proteins of snakes, represented here by the python
(Python bivittatus, Pb). Panel C shows a newly identified sequence motif at the carboxy-terminus of proteins

that are encoded by gene neighbors of the beta-protein gene cluster. *, end of the protein.



1 111

Pb_EDPS1 MFHCCVBSCSMGBTABLCFQBCOOSRSMBTISIBCREBVHESMBBTS IBINLCEVESMBE------- BsssBs1cIBLCBsBsEssOrROBS IBLCLSBOESGSSSGSNSRIS
Oh_EDPS1 MFHCCMBSCOMOBTABLCVOBLOO----Bs1sIBcsBBLBEVMEsvsIBvsLsBBBsCIBVCRROESBsSSETIsIBLSSMOBBBSISLABSQ---- sBscssEr
Ts_EDPS1 MFHCCMBSSOMGBVSBLCLOBLOH----BSISIE------ BrsBrsiBrsLsTsBsGIBL----- sBsssBs1s1BLsaLOBsEsIsLABSQ-----------] BsscssBr
Pb_EDPS2 XXXXXXXXXKSSSGOSOBS IBLCFSBOBSGSGSG-———-----——==—————==—-
Oh_EDPS2 MFGYCLBSYYMGEIABLDVOFYQOTSSMBAIGIBCRSVOSSMBBEC IEIRFSBGESTSQS----- GBGSFEs-CcIBICBMosBBSFSIBBYS-
Ts_EDPS2 MFGYCBBSYCMGBIABLDVQFYQRSSSMBTITIB---vossMBBECTBVRFSEGEsMSES----- GBssFEs-cvBIcBMosBEsFsYBASE-------------------
Pb_EDPS3 MSSCCV BscrvVGBIABLRVOBRDOSSSLE-----------------—--—-
Oh_EDPS3 XXXXXXXXXX IBLSSLIBE-EsKBsBBcy 1BLCE-------------------—-—-
112 222

Pb_EDPS1 ISLSPsBssssosoLsIBrcLcBoBssssscssssBsIsIsFSENOssssQBLYCIBLSBSOBBBsIsLsEsosossssusIcIBrcBSBLEssssoBsFcIBLrREsBEOTS
on_EDPS1 ISIBLSALIBSE--BsoBcci----sLcBoBssscBsisIBLaABsBsEssrRBECFLELCBGOGsBcIsLvEsOBsscsGBris-- IBLsAL--QLRSSISLABS-Q

Ts_EDPS1 ISIBLsALIBsssNBsBBccI----sccBoBssscBrIsIsLABSEsEssoBECFLBLCEGEGSBCVSLVBSOBSSGSGBTIS------- 1BLsaL1BsBEssoBccIBr-c
Pb_EDPS2 SGSGSGSSPSISISLGBSHSSSGOSOEsIBLCFSBOBsGSG
Oh_EDPS2 —------| BsBsrouTvcIBFD----BNBsBEsssoros IBLsFcBBEssssoTEvCc1BLCEsAQSBSSGOTTSAGOES-------- yc---1BvsTcOBsBsMsFCBABO--
Ts_EDPS2 —-----| BBvsrouTYCIBFC----BsssBssysososvBLsFcBBEssssQIBvc1BvcEsAQsBSSGORBSGGOES-------- yC---IBvsTGOEsBsLsFCEsBo--
Pb_EDPS3 scI---sCREBVOBsMBBTsIB1sLsEvEsMsoBcEsBLssC
Oh_EDPS3 sBessnsssGISIBLGSsssssNOBBCY IBICBcOSBEOBS

223 331

Pb_EDPS1 SSssssSBrI1SISLSEsEsBscososciBLcrsBoBrcsescscssErIsISLSEsBFsssQsoBsyCIBLCBSOBBE- - - -svsErRBABBETCCIBI I IBsNBCFCGe

on_EDPS1 [Bssrss-BrisiBrsariBsBBsrEccIBFGESE --sssGBTISIEMN--FSERsSNBSBICCFBI By--BssBcrI-c
Ts_EDPS1 [BsPBsscBrisiBrsaLiBsBBsoBcciBressp-------- BsscBrisiBrssLIBBBBOBSBsCyMBLCBSOBssGBI 1s1BussHBBBACCFEM--BssEcFI-C
Pb_EDPS2 ---SGSGSGSSPSISISLGBsssss-----------------s0sOBFvCIBLCET---0BsE----------sM--------- sBssssgBrccIfrsiBsnEcreve

Oh_EDPS2 --SSSSRBEMSISLSBSLS-sGSQSYCIBFCSYEsE -SEsBNBBETCRIBC----SBCFLVF
Ts EDPS2 --SSCSGBvMSIBLSBSBs-scTocyCcIBFCSABS BsBNBBBACCIBC----RECFLDF

Pb_EDPS3 ---IBLCBMOSBB-svsLsBSBBBE----------------- PPP -sETBsBBEsccIBITIEsTBCFIVF

oh EDPS3 ---SGSGETISIBLSSLIBBssSE--------------------sQBcy-1BvsBc---0BsscBrIsIBvvLsE--------- sBssNBBBscMIBIBMSSSBCF-TY

Suppl. Fig. S8. Alignment of EDPS amino acid sequences of snakes. Amino acid residues K and Q
(potential transglutamination sites), C (potential disulfide bonding sites), P, G and S are highlighted
by specific colors corresponding to those in Figure 4. Stretches of X’s indicate unknown numbers
of amino acid residues, that could not be predicted because of gaps in the corresponding gene
sequences. Oh, Ophiophagus hannah (king cobra); Pb, Python bivittatus (Burmese python); Ts,
Thamnophis sirtalis (common garter snake).



SCFN1
0. hannah genome seq. EABARRAGGGGTTTGGCTTCCTGGCGTTTCCATACTTTTGTCTCTGAGGCTGCTCACCTG
E. coloratus RNA-seql --—-——————-—-—"—"———————-"—"—"—\—"—————— CACACTTTTGTCTCTGAGGCTGCTCACCTA

E. coloratus RNA-SeQZ ————— =~ == == =

< intron >
O. hannah genome seq. ATTTTGCTGAGCTGGGTGAG//TGCAGAAAGGGTCTTCAGGATGAGCTACTTTCTGGACA
E. coloratus RNA-seqgl ATTTTGCTGAGCTGG-—————————=— AAAAAGACTTCAGGATGAGCTACTTTCTGGAAA
E. coloratus RNA seQZ ——————————— - - - - -

0. hannah genome seq. GTGTCTGTACCATTGTTGGAATCTTTCACAAGTATGCCCGATGCCAAGATGGCAACCTCG

E. coloratus RNA-seqgl GTGTCTGCACCATTGTCGGAAT——————————————————————————————————————

E. coloratus RNA-seq?2 —-—-—————————————————————— TTCACAAGTATGCCCGATGTCAGGATGGCAACCTCG
<

0. hannah genome seq. CTCTCAACCGGAGAGAAATGAAGGCGCTTATCCAGAAAGAGTTTGCTGAAGTCTTGGAGG

E. coloratus RNA-segl ————————————————————————— - ———

E. coloratus RNA-seqg2 CTCTGAACCGGAGAGAAATGAAGACGCTTATCCAGAAAGAGTTTGCTGAAGTCTTGGAG-

intron >

O. hannah genome seq. TGAG//TCCAGAATCCTTGCGACCCTCAGACAATTGAACTCACTTTCAAGCTGCTA

E. coloratus RNA-segl ———————————————————————— - ———

E. coloratus RNA-seq2 ----——————- AATCCT T————— === ——————————mm

SCFN2

0. hannah genome seq. FATARARAGGAATCGGATACCTGCTATTCTCCAACAGTTCCCTGAAGGCTTCCAACC

E. coloratus RNA-seq3 —-—————————————"——————"—"—\—"—"—"—(—~—\—~—\—"—(—(—(—(—~—~—~—~—— CTGAAGGCTCCCTGCT

E. coloratus RNA-seg4 ——————————————— -

< intron >
O. hannah genome seq. GTTGAATGTACTGAGCTGGGIGAG//TAGAGACAAAGTCTCCAACATGGCTGGTCTC
E. coloratus RNA-seqg3 GTTGAGCATACCGAGCTGG-———=—====——- GCAAAGTCTCCAACATGGCTGGTCTC
E. coloratus RNA-seq4 ———————————— -~~~ -

O. hannah genome seq. GTGGACAGTATCTGCACCATCATTGCTGTCTTTCACAAGTATGCTGACAGGAAGAGT
E. coloratus RNA-seq3 GTGGACAGTATCTGCAACATCATCGTGGTCTTTCAGAAG-——————=———————————
E. coloratus RNA-seq4 ———-——————————— -~ -~ " - - - - ————— G
O. hannah genome seq. GAGAGTTCCTCCATGAAGCGAAGGCAGATGAAAAGACTCATCCAAAAAGAGTTTGGT
E. coloratus RNA-seQg3 ———————————— ==
E. coloratus RNA-seqg4 GAGTGTTCCTCCATGAAGCGGAGGCAGATGAAAAGACTCATCCAGAAGGAATTTGGT
< intron >
0. hannah genome seq. GACGTTCTAGAGGTAAG//CCCAGAACCCTCGTGATCCTCAGATTGTCAAGCTGACC
E. coloratus RNA-seq3 ————————————— -~ - -
E. coloratus RNA-seqg4 GAAATTCTAGAG--——--—-——---—- AACCCTCGTGACCCTCAAATTGTCAAGCTG———

Suppl. Fig. S9. Alignment of RNA sequence reads versus genome sequences confirms the expression and the
presence of 2 introns in the SCFN1 and SCFN2 genes of snakes. (A) The nucleotide sequence of the scaffoldin 1
(SCFN1) gene of the king cobra (0. hannah) was aligned to RNA sequence (RNA-seq) reads of E. coloratus: RNA-seql
(GenBank sequence read archive, SRA, accession number ERR216301.7454688.2) and RNA-seq4
(ERR216301.7454688.1). (B) The nucleotide sequence of the scaffoldin 2 (SCFN2) gene of O. hannah was aligned to
RNA-seq reads of E. coloratus: RNA-seq3 (ERR216319.8005522.2) and RNA-seq4 (ERR216319.8005522.1). Green
shading highlights TATA boxes, blue shading splicing signals (GT and AG) at the ends of introns, and yellow shading
start codons. Hyphens were introduced to maximize the alignment. Red letters indicate identical nucleotides in 2
sequences.



A

KLF4 AP-1 TATA box
kkkkkhkkkkkk *kkkkkkk *kkkkk*k
Hs_Tchh GAGCTGGECTTGGTTAGGAATGAATCAGGCC // CCCCTATAAAAGGCC
Gg_Scfn CAGCTGGGTTTGGCCAAAGATGAATCAGGAC // ACCCTATAAAAGCGC
Ac_Scfn GACTTGGGTTGGGTTGGAGATGAATCAGACC // ACTCTATAAAAAGAG
Pb Scfnl  GGAACAAGCCGGTCTAAGGATGAATCAGTTC // CAACTATAAAAGGGG
Oh_Scfnl GGAACGAGCCGGGCTGAAGATGAATCAGATC // AACCTATAAAAGGGG
Pb Scfn2  AAACTGGGCTGGGCTGCAAATAAATTTATCT // AATGTATAAAAAGGA
Oh_Scfn2 AAACTGGGCTGGGCTGGACGTAAATTTATCT // AATATATAAAAAGGA

B C
KLF4 AP-1

Hs_Tchh Hs_Tchh 9.56

Gg_Scfn 9.01 Gg_Scfn 9.56

Ac_Scfn 7.50 Ac_Scfn 9.56
Pb_Scfnl Pb_Scfnl 9.56
Oh_Scfnl Oh_Scfnl 9.56
Pb_Scfn2 8. 95 Pb_Scfn2
Oh_Scfn2 8.95 Oh_Scfn2

0 5 1IO 0 5 1I0

Suppl. Fig. S10. Transcription factor binding sites in the promoters of SFTP genes. (A)
Nucleotide sequences of the proximal promoters of the genes encoding S100 fused-type
proteins (SFTPs) were aligned. As a previous investigation, which did not include sequences
of snakes, suggested the presence of binding sites for the transcription factors KLF4 and AP-1
in SFTP promoters (see Figure S4 in Mlitz et al. 2014), the transcription factor binding scores
were calculated using the JASPAR 2016 server (http://jaspar.genereg.net). The positions of
putative binding sites are indicated. Nucleotides compatible with the consensus binding
motifs are shaded grey whereas nucleotides incompatible with the transcription factor
binding are highlighted with yellow and blue background. (B) Binding scores for KLF4 in the
promoters of SFTP genes at the site indicated in panel A. (C) Binding scores for AP-1 in the
promoters of SFTP genes at the site indicated in panel A. Human (Homo sapiens, Hs), chicken
(Gallus gallus, Gg), green anole lizard (Anolis carolinensis, Ac), python (Python bivittatus, Pb),
and cobra (Ophiophagus hannah, Oh) sequences were analyzed. Scfn, scaffoldin; Tchh,
trichohyalin.



Suppl. Table S1
Tentative abbreviations and full names of EDC genes identified in this study

Gene name abbreviation Full gene name

Crnn Cornulin

EDCATM Epidermal Differentiation protein containing the CAT Motif

EDCG Epidermal Differentiation protein rich in Cysteine and Glycine repeats
EDCM Epidermal Differentiation protein containing a CCCC Motif

EDCP Epidermal Differentiation protein rich in Cysteine and Proline

EDCRP Epidermal Differentiation Cysteine-Rich Protein

EDCS1 Epidermal Differentiation protein, Cysteine-rich Short 1

EDCS2 Epidermal Differentiation protein, Cysteine-rich Short 2

EDCS3 Epidermal Differentiation protein, Cysteine-rich Short 3

EDEPK Epidermal Differentiation protein rich in glutamic acid (E), Proline and lysine (K)
EDEPT Epidermal Differentiation protein rich in glutamic acid (E), Proline and Threonine
EDETM Epidermal Differentiation protein containing an ET Motif

EDETM2 Epidermal Differentiation protein containing an ET Motif 2

EDGPC Epidermal Differentiation protein rich in Glycine, Proline and Cysteine
EDGPC2 Epidermal Differentiation protein rich in Glycine, Proline and Cysteine 2
EDGY1 Epidermal Differentiation protein rich in Glycine and tyrosine (Y) 1
EDGY2 Epidermal Differentiation protein rich in Glycine and tyrosine (Y) 2
EDHEM Epidermal Differentiation protein containing a HEM Motif

EDKM Epidermal Differentiation protein containing a KKLIQQ Moitif

EDP3 Epidermal Differentiation protein rich in Proline 3

EDPAM Epidermal Differentiation protein containing a PA Motif

EDPAML Epidermal Differentiation protein containing a PA Motif Like

EDPCCC1 Epidermal Differentiation protein containing PCCC repeats 1

EDPCCC2 Epidermal Differentiation protein containing PCCC repeats 2

EDPCCC3 Epidermal Differentiation protein containing PCCC repeats 3

EDPCCC4 Epidermal Differentiation protein containing PCCC repeats 4

EDPCS Epidermal Differentiation protein rich in Proline, Cysteine and Serine
EDPKC Epidermal Differentiation protein rich in Proline, lysine (K) and Cysteine
EDPQ1 Epidermal Differentiation protein rich in Proline and glutamine (Q) 1
EDPQ2 Epidermal Differentiation protein rich in Proline and glutamine (Q) 2
EDPQ3 Epidermal Differentiation protein rich in Proline and glutamine (Q) 3
EDPS1 Epidermal Differentiation protein rich in Proline and Serine 1

EDPS2 Epidermal Differentiation protein rich in Proline and Serine 2

EDPS3 Epidermal Differentiation protein rich in Proline and Serine 3

EDPSQ Epidermal Differentiation protein rich in Proline, Serine and glutamine (Q)
EDQK Epidermal Differentiation protein containing glutamine (Q) and lysine (K) repeats
EDQL Epidermal Differentiation protein rich in glutamine (Q), close to Loricrin
EDQL2 Epidermal Differentiation protein rich in glutamine (Q), close to Loricrin 2
EDQM Epidermal Differentiation protein containing a glutamine (Q) Motif
EDQSG Epidermal Differentiation protein rich in glutamine (Q), Serine and Glycine
EDSC1 Epidermal Differentiation protein rich in Serine and Cysteine 1

EDSC2 Epidermal Differentiation protein rich in Serine and Cysteine 2

EDSCP Epidermal Differentiation protein rich in Serine, Cysteine and Proline
EDSPR1 Epidermal Differentiation protein Small Proline Rich 1

EDSPR2 Epidermal Differentiation protein Small Proline Rich 2

EDSQ Epidermal Differentiation protein rich in Serine and glutamine (Q)
EDSRWM Epidermal Differentiation protein containing a SRW Motif

EDWM Epidermal Differentiation protein containing a WYDP Motif

EDY1 Epidermal Differentiation protein rich in tyrosine ()

EDYM1 Epidermal Differentiation protein containing Y Motif 1

EDYM2 Epidermal Differentiation protein containing Y Motif 2

Lorl Loricrin 1

Lor2 Loricrin 2

Pglyrp3 Peptidoglycan recognition protein 3

Scfnl Scaffoldin 1

Scfn2 Scaffoldin 2

Note - EDC genes encoding corneous beta-proteins (beta-keratins) and S100A proteins are not included here.



Suppl. Table S2
Burmese python (Python bivittatus) EDC genes (other than corneous beta protein genes)

Sequence Expression confirmed by P.

Gene Accession nr. CDS start CDS end complete regius RNA-seq data
S100A1 NW_006533184.1 1588 555 yes yes
S100A13 NW_006533184.1 14911 15919 yes yes
S100A14 NW_006533184.1 19278 23485 yes yes
S100A16 NW_006533184.1 37282 38809 yes yes
S100A2 NW_006533184.1 46616 47229 yes yes
S100A3 NW_006533184.1 51063 52413 yes yes
S100A4 NW_006533184.1 56042 57171 yes yes
S100A5 NW_006533184.1 61202 61812 yes yes
S100A6 NW_006533184.1 66291 66748 yes yes
S100A12 NW_006539396.1 10278 9093 yes yes
PGLYRP3 NW_006539396.1 4288 1166 yes yes
EDKM NW_006540970.1 21714 20641 yes yes
EDPQ3 NW_006540970.1 15196 15360 yes yes
EDPQ2 NW_006540970.1 9469 9227 yes yes
EDSC1 NW_006543838.1 4076 3660 yes no
EDSC2 NW_006543838.1 12950 13385 no no
EDOM NW_006533945.1 464 240 yes yes
EDWM NW_006533945.1 10373 9753 yes yes
EDPQ1 NW_006533945.1 15513 14725 yes yes
EDCS1 NW_006533945.1 21723 22019 yes yes
EDHEM NW_006533945.1 24848 24321 yes yes
EDCS2 NW_006533945.1 31505 31266 yes yes
EDCM NW_006533945.1 35942 36157 yes yes
EDCS3 NW_006533945.1 40476 39946 yes yes
EDPCCC1 NW_006533945.1 46880 46335 yes yes
EDPCCC2 NW_006533945.1 51062 50646 yes yes
EDPCCC3 NW_006533945.1 63364 61049 no yes
EDCG NW_006533945.1 77683 77486 yes yes
EDPCCC4 NW_006533945.1 81785 81345 yes yes
EDGPC NW_006533945.1 85309 85572 yes yes
EDQL NW_006533945.1 92571 <92239 no yes
LOR2 NW_006533945.1 102481 101773 no yes
LOR1 NW_006533945.1 109065 107293 no no
EDY1 NW_006538280.1 8900 8205 yes yes
EDSRWM NW_006538280.1 15145 17079 yes yes
EDGY1 NW_006538280.1 23044 22733 yes yes
EDGY2 NW_006538280.1 34934 35329 yes yes
EDETM NW_006540169.1 33959 34210 yes yes
EDPS1 NW_006541849.1 19165 20127 yes yes
EDPS2 NW_006547155.1 <1262 867 no no
EDPS3 NW_006533133.1 7040 7441 yes yes
EDSCP NW_006533133.1 11620 10994 yes yes
EDYM?2 NW_006533133.1 51320 50361 yes yes
EDPSQ NW_006533133.1 59918 58921 yes yes
EDEPK NW_006533133.1 66212 65754 yes no
EDPKC NW_006533133.1 77786 78652 yes yes
EDP3 NW_006533133.1 83736 83521 yes yes
EDQSG NW_006533133.1 87350 87931 yes yes
EDSPR1 NW_006533133.1 90689 90375 yes yes
EDPCS NW_006533133.1 97800 98342 yes yes
EDCP NW_006533133.1 107373 106795 yes yes
EDCATM NW_006533133.1 113018 113974 yes yes
EDPAM NW_006533133.1 121454 122536 yes yes
EDSQ NW_006533133.1 130252 131010 yes yes
EDEPT NW_006533133.1 135106 135657 yes yes
EDSPR2 NW_006533133.1 139240 139043 yes yes
CRNN NW_006533133.1 146971 149243 yes yes
SCFN2 NW_006533133.1 154919 152258 no no
SCFN1 NW_006533133.1 160207 164241 yes no
S100A11 NW_006533133.1 167015 170608 yes yes
S100A10 NW_006533133.1 183743 184878 yes yes

Notes - CDS, coding sequence.
The symbols < and > indicate that ends of the coding sequence were not present on the scaffold.



Suppl. Table S3
Burmese python ( Python bivittatus) corneous beta protein (beta-keratin) genes

Sequence Expression confirmed by
Gene Accession nr. CDS start CDS end complete P. regius RNA-seq data
Betal NW_006533945.1 129573 128446 yes yes
Beta2 NW_006533945.1 141471 141166 yes yes
Beta3 NW_006533945.1 148257 149408 yes yes
Betad NW_006533945.1 153207 152950 yes yes
Beta5 NW_006533945.1 162249 161980 yes yes
Betab NW_006533945.1 175889 175638 yes no
Beta7 NW_006533945.1 178952 179227 yes no
Beta8 NW_006533945.1 182958 182686 yes yes
Beta9 NW_006533945.1 185558 185833 yes no
BetalO NW_006533945.1 187387 187124 yes yes
Betall NW_006533945.1 193099 192722 yes no
Betal2 NW_006533945.1 196728 197000 yes no
Betal3 NW_006533945.1 204035 203727 yes no
Betal4d NW_006533945.1 212727 213041 yes yes
Betal5 NW_006538280.1 44064 44354 yes no
Betal6 NW_006538280.1 49426 49821 yes yes
Betal7 NW_006538280.1 52808 52377 yes yes
Betal8 NW_006538280.1 57570 58020 yes yes
Betal9 NW_006538280.1 62708 62235 yes yes
Beta20 NW_006542926.1 15275 >15577 no yes
Beta2l NW_006542926.1 2255 2746 yes yes
Beta22 NW_006551345.1 >212 15 no no
Beta23 NW_006555159.1 >522 334 no no
Beta24 NW_006552039.1 197 556 yes no
Beta25 NW_006540169.1 583 1002 yes yes
Beta26 NW_006540169.1 5880 <5596 no yes
Beta27 NW_006540169.1 <11505 11825 no yes
Beta28 NW_006540169.1 17257 16829 yes yes
Beta29 NW_006541849.1 >5559 5290 no yes
Beta30 NW_006541849.1 13806 13432 yes yes
Beta31l NW_006533133.1 21000 20548 yes yes
Beta32 NW_006533133.1 27649 28053 yes yes
Beta33 NW_006533133.1 31407 30952 yes yes
Beta34 NW_006533133.1 39313 39747 yes no
Beta35 NW_006533133.1 43812 43522 yes no

Notes - CDS, coding sequence.
The symbols < and > indicate that ends of the coding sequence were not present on the scaffold.



Suppl. Table S4
King cobra (Ophiophagus hannah) EDC genes (other than corneous beta protein genes)

Gene Accession nr. CDS start CDS end Sequence complete
S100A9 AZIM01042421.1 45 >188 no
PGLYRP3 AZIM01003248.1 1855 5074 yes
EDKM AZIM01003248.1 12034 12171 yes
EDPQ3 AZIM01003248.1 19465 <19349 no
EDPQ2 AZIM01003248.1 33024 33395 yes
EDSC1 AZIM01003248.1 41385 41068 yes
EDSC2 AZIM01003248.1 52467 52712 yes
EDWM AZIM01003248.1 68925 68212 yes
EDPQ1 AZIM01003248.1 73668 72802 yes
EDCS1 AZIM01003248.1 78687 78968 yes
EDHEM AZIM01003248.1 82623 82117 yes
EDCS2 AZIM01003248.1 87881 87576 yes
EDCM AZIM01003248.1 92670 92894 yes
EDCS3 AZIM01003248.1 97472 96797 yes
EDPCCC1 AZIM01003248.1 104405 104049 yes
EDPCCC2 AZIM01003248.1 109843 109472 yes
EDPCCC3 AZIM01003248.1 122470 118393 no
EDCG AZIM01003248.1 133443 133243 yes
EDPCCC4 AZIM01003248.1 137976 137235 no
EDGPC AZIM01003248.1 141722 142009 yes
EDQL AZIM01003248.1 145280 144999 yes
LOR2 AZIM01003248.1 151769 150621 yes
LOR1 AZIM01003248.1 157066 155969 yes
EDY1 AZIM01004187.1 73541 74254 yes
EDSRWM AZIM01004187.1 64099 62798 yes
EDGY1 AZIM01004187.1 58166 58483 yes
EDGY2 AZIM01004187.1 47891 47478 yes
EDETM AZIM01000954.1 23704 23952 yes
EDPS1 AZIM01000954.1 41059 41844 yes
EDPS2 AZIM01000954.1 58107 58886 yes
EDPS3 AZIM01000954.1 <63568 63978 no
EDSCP AZIM01000954.1 69647 69066 yes
EDYM2 AZIM01000954.1 107053 106094 yes
EDEPK AZIM01000954.1 119831 119364 yes
EDPKC AZIM01000954.1 131139 131972 yes
EDP3 AZIM01000954.1 135690 135409 yes
EDQSG AZIM01000954.1 140286 140879 yes
EDSPR1 AZIM01000954.1 146227 145952 yes
EDPCS AZIM01000954.1 153869 154345 yes
EDQK AZIM01000954.1 156359 156141 yes
EDCP AZIM01000954.1 162072 161572 yes
EDCATM AZIM01000954.1 167242 168537 yes
EDPAM AZIM01000954.1 174551 175153 yes
EDSQ AZIM01000954.1 183997 184629 yes
EDEPT AZIM01004605.1 3309 3890 yes
EDSPR2 AZIM01004605.1 8254 8066 yes
CRNN AZIM01004605.1 14916 17816 yes
SCFN2 AZIM01004605.1 23685 21601 yes
SCFN1 AZIM01004605.1 28678 32401 yes
S100A11 AZIM01004605.1 <38940 40166 no

Notes - CDS, coding sequence. Further S100A genes are present close to border of the EDC.
The symbols < and > indicate that ends of the coding sequence were not present on the scaffold.



Suppl. Table S5
King cobra (Ophiophagus hannah) corneous beta protein (beta-keratin) genes

Gene Accession nr. CDS start CDS end Sequence complete
Betal AZIM01003248.1 174867 173737 yes
Beta2 AZIM01003044.1 87502 87801 yes
Beta3 AZIM01003044.1 81345 79850 yes
Betad AZIM01003044.1 76531 76767 yes
Beta5 AZIM01003044.1 68820 69074 yes
Betab AZIM01003044.1 55588 55848 yes
Beta7 AZIM01003044.1 52619 52344 yes
Beta8 AZIM01003044.1 49125 49403 yes
Betad AZIM01003044.1 43757 43984 yes
BetalO AZIM01007131.1 26847 27329 yes
Betall AZIM01007131.1 17992 17738 yes
Betal2 AZIM01007131.1 13225 13509 yes
Betal3 AZIM01007131.1 3381 3070 yes
Betal4d AZIM01004187.1 42024 41680 yes
Betal5 AZIM01004187.1 36898 36512 yes
Betal6 AZIM01004187.1 34624 35034 yes
Betal7 AZIM01004187.1 30955 30533 yes
Betal8 AZIM01004187.1 27140 27531 no
Betal9 AZIM01004187.1 23240 22722 yes
Beta20 AZIM01004187.1 18585 18992 yes
Beta2l AZIM01004187.1 7539 7093 yes
Beta22 AZIM01004187.1 2467 2882 no
Beta23 AZIM01041946.1 772 344 yes
Beta24 AZIM01008786.1 16443 16057 yes
Beta25 AZIM01008286.1 17037 16576 yes
Beta26 AZIM01008286.1 11937 12416 yes
Beta27 AZIM01008286.1 8808 8353 yes
Beta28 AZIM01008286.1 1958 >2062 no
Beta29 AZIM01000954.1 3170 2733 yes
Beta30 AZIM01000954.1 29658 29272 yes
Beta3l AZIM01000954.1 38016 37636 yes
Beta32 AZIM01000954.1 47356 46940 yes
Beta33 AZIM01000954.1 76707 76306 yes
Beta34 AZIM01000954.1 85348 85815 yes
Beta35 AZIM01000954.1 89721 89242 yes
Beta36 AZIM01000954.1 100589 101041 yes

Notes - CDS, coding sequence.
The symbols < and > indicate that ends of the coding sequence were not present on the scaffold.



Suppl. Table S6
Green anole lizard (Anolis carolinensis) EDC genes newly (*) identified in the present study.

Expression confirmed by RNA-seq

Gene Accession nr. CDS start CDS end Sequence complete data (A. carolinensis)
EDSC2 NW_003338916.1 1040943 1040629 yes yes
EDQM NW_003338916.1 1036851 1037078 yes yes
EDHEM NW_003338916.1 995360 996070 yes yes
EDCS1 NW_003338916.1 990209 990406 yes yes
EDCS2 NW_003338916.1 982933 983241 yes yes
EDCS3 NW_003338916.1 961905 962762 yes yes
EDPCCC1 NW_003338916.1 951749 951994 yes yes
EDPCCC2 NW_003338916.1 936661 936473 yes yes
EDPCCC3 NW_003338916.1 <919157 919798 no yes
EDGPC1 NW_003338916.1 893728 893540 yes yes
EDGPC2 NW_003338916.1 876803 876600 yes yes
EDYM1 NW_003338916.1 780003 780617 yes yes
EDY1 NW_003338916.1 571522 572292 yes yes
EDSRWM NW_003338916.1 561996 560887 yes yes
EDGY1 NW_003338916.1 556637 557008 yes yes
EDGY2 NW_003338916.1 540103 539129 yes yes
EDETM1 NW_003338916.1 305599 305339 yes yes
EDETM2 NW_003338916.1 298118 297858 yes yes
EDPCCC4 NW_003338916.1 238742 239044 yes no
EDYM2 NW_003338916.1 184370 185365 yes yes
EDP3 NW_003338916.1 129131 129376 yes yes
EDQSG NW_003338916.1 120578 120174 yes yes
EDQK NW_003338916.1 87721 87867 yes yes
EDCATM NW_003338916.1 57594 57070 yes yes
EDPAML NW_003338916.1 47259 46576 yes yes

Notes - * other EDC genes have been reported in a previous paper of our laboratories (30).
CDS, coding sequence; the symbols < and > indicate that ends of the coding sequence were not present on the scaffold.





