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Supplementary Table S1. Platypus (Ornithorhynchus anatinus) EDC genes

Gene Genomic DNA CDS CDS Sequence  Expression GenBank  Notes
name accession nr. start end complete  confirmed Gene ID*
by RNA-seq
S100A9 NC_041753.1 1462198 1460138 yes yes 114808162 intron interrupts CDS: see GenBank
PGLYRP3 NC_041753.1 1471001 1479972 yes no 114808147 introns interrupt CDS: see GenBank
LOR NC_041753.1 1489992 1489390 yes yes 114808056
PRR9 NC_041753.1 1515784 1515245 yes no 120638162
SPRRIL NC_041753.1 1521102 1520755 yes yes 114808177 record withdrawn from GenBank
SPPR2EL NC_041753.1 1533529 1534337 yes no 120638142
SPRR3L NC_041753.1 1535878 1535081 yes yes n. a. not predicted by GenBank
SPRR2_1 NC_041753.1 1549573 1549364 yes yes n. a. not predicted by GenBank
SPRR2_2 NC_041753.1 1558052 1558297 yes yes n. a. not predicted by GenBank
SPRR2_3 NC_041753.1 1570427 1570236 yes yes 114808057 differently predicted by GenBank
SPRR1BL NC_041753.1 1580196 1579939 yes yes 114808057 differently predicted by GenBank
SPRR1B NC_041753.1 1593099 1592749 yes yes 114808058 differently predicted by GenBank
IVL NC_041753.1 1604635 1604015 yes no n. a. not predicted by GenBank
SPRRL NC_041753.1 1611433 1611188 yes yes n. a. not predicted by GenBank
LCE1L NC_041753.1 1619089 1618679 yes yes n. a. not predicted by GenBank
KPRP NC_041753.1 1636928 1638505 yes yes 114808060
KPLCE NC_041753.1 1647438 1646704 yes yes 100681800
LCE2L1 NC_041753.1 1655080 1654703 yes yes 114807948 differently predicted by GenBank
LCE2L2 NC_041753.1 1661991 1662368 yes yes 100089382 differently predicted by GenBank
LCE2AL NC_041753.1 1668467 1668096 yes yes 114807964
CRNN NC_041753.1 1695432 1701191 yes no n.a. intron: 1695570-1697501
not predicted by GenBank
SFTP1 NC_041753.1 1716442 1725763 yes yes n. a. intron: 1716580-1717441
not predicted by GenBank
RPTN NC_041753.1 1748434 1748571 no no n. a. pseudogene; premature stop codon in first
coding exon; differently predicted by GenBank
TCHH NC_041753.1 1773891 1773965 no no n. a. pseudogene; premature stop codon in first
coding exon; differently predicted by GenBank
TCHHL1  NC_041753.1 1786007 1786869 yes no n. a. intron: 1786145-1786401
not predicted by GenBank
S100A11 NC_041753.1 1814721 1818318 yes yes 100089848 intron interrupts CDS: see GenBank

Notes: “Expression confirmed by RNA-seq” refers to RNA-seq peaks shown in the section “Genomic regions, transcripts, and products” of
the Gene view in NCBI GenBank. CDS, coding sequence (presence of introns between CDS start and end is indicated in the Notes column);
n. a., not applicable. *, GenBank ID refers to the most similar gene prediction in GenBank. Differences between gene predictions in this
study and in GenBank are indicated in the column “Notes”.



Supplementary Table S2. Australian Echidna (Tachyglossus aculeatus) EDC genes

Gene Genomic DNA CDS CDS Sequence Expression GenBank Notes
name accession nr. start end complete confirmed Gene ID*
by RNA-seq
S100A9 NC_052096.1 10922408 10925241 yes yes 119947338 intron interrupts CDS: see GenBank
PGLYRP3 NC_052096.1 10913655 10902775 yes no 119947327 introns interrupt CDS: see GenBank
Loricrin NC_052096.1 10891662 10892564 yes no n. a. not predicted by GenBank
PRR9 NC_052096.1 10858457 10859044 yes no n. a. not predicted by GenBank
SPRR2HL NC_052096.1 10852258 10852605 yes no 119947002 differently predicted by GenBank
SPRR2BL1 NC_052096.1 10845371 10845147 yes no 119947001 differently predicted by GenBank
SPRR2BL2 NC_052096.1 10838431 10838207 yes no n. a. not predicted by GenBank
SPRR2BL3 NC_052096.1 10833395 10833589 yes no n. a. not predicted by GenBank
SPRR2BL4 NC_052096.1 10830687 10830487 yes no n. a. not predicted by GenBank
SPRR3L NC_052096.1 10828172 10829452 yes no n. a. not predicted by GenBank
SPRR2_1 NC_052096.1 10815743 10815988 yes no n. a. not predicted by GenBank
SPRR2_2 NC_052096.1 10808129 10807854 yes no n. a. not predicted by GenBank
SPRR2_3 NC_052096.1 10799930 10800124 yes no n. a. not predicted by GenBank
SPRR2_4 NC_052096.1 10788457 10788666 yes no n. a. not predicted by GenBank
IVL NC_052096.1 10763197 10763961 yes no 119947000 differently predicted by GenBank
SPRRL NC_052096.1 10755731 10755976 yes no n. a. not predicted by GenBank
LCE1L NC_052096.1 10745514 10745840 yes no n. a. not predicted by GenBank
KPRP NC_052096.1 10726118 10724499 yes no n. a. not predicted by GenBank
KPLCE NC_052096.1 10712308 10713177 yes no 119946852
LCE2DL1 NC_052096.1 10703387 10703689 yes no 119946862
LCE2DL2 NC_052096.1 10690910 10690647 yes no 119946821
LCE2DL3 NC_052096.1 10682762 10682472 yes no 119946817
LCE2DL4 NC_052096.1 10675079 10674789 yes no 119946818
LCE2DL5 NC_052096.1 10667406 10667092 yes no 119946815
LCE2DL6 NC_052096.1 10662950 10662612 yes no 119946819
LCE2DL7 NC_052096.1 10658456 10658118 yes no 119946816
LCE2DL8 NC_052096.1 10651278 10650964 yes no 119946857
SFTP1 NC_052096.1 10598727 10581597 yes no 119946998 intron: 10598589-10597725
differently predicted by GenBank
SFTP2 NC_052096.2 10568140 10556308 yes no n.a. intron: 10568002-10567141 not
predicted by GenBank
SFTP3 NC_052096.2 10542843 10533536 yes no n.a. intron: 10542705-10541843 not
predicted by GenBank
RPTN NC_052096.1 10510100 10505629 yes no 119946997 intron: 10509962-10508908
TCHH NC_052096.1 10481535 10474690 yes no 119946996 intron: 10481397-10479514
differently predicted by GenBank
S100A11 NC_052096.1 10439882 10435252 yes yes 119947258 intron interrupts CDS: see GenBank

Notes: “Expression confirmed by RNA-seq” refers to RNA-seq peaks shown in the section “Genomic regions, transcripts, and products” of
the Gene view in NCBI GenBank. CDS, coding sequence (presence of introns between CDS start and end is indicated in the Notes column);
n. a., not applicable. *, GenBank ID refers to the most similar gene prediction in GenBank. Differences between gene predictions in this
study and in GenBank are indicated in the column “Notes”.



Supplementary Table $3. Opossum (Monodelphis domestica) EDC genes

Gene Genomic DNA CDS CDS Sequence  Expression, GenBank Notes

name accession nr. start end complete RNA-seq Gene ID*

S100A9 NC_008802.1 187669498 187671576 yes no 100019177 intron interrupts CDS: GenBank

PGLYRP3 NC_008802.1 187632813 187614636 no no 100019140 introns interrupt CDS: GenBank

LOR NC_008802.1 187574345 187575694 yes no 100019077 differently predicted by GenBank

PRR9 NC_008802.1 187478785 187479243 yes no n. a. not predicted by GenBank

LELP1 NC_008802.1 187457476 187457757 yes no 103097902  record withdrawn from GenBank

SPRR2EL NC_008802.1 187191344 187192111 yes no 107651172 pseudogene

SPRR1AL1  NC_008802.1 187164920 187165447 yes yes 103097554  differently predicted by GenBank

SPRR2L1 NC_008802.1 187147131 187147334 yes no n. a. not predicted by GenBank

SPRR2L2 NC_008802.1 187133443 187133892 yes no n. a. not predicted by GenBank

SPRR2L3 NC_008802.1 187124163 187124564 yes no n. a. not predicted by GenBank

SPRR2L4 NC_008802.1 187110819 187111073 yes no n. a. not predicted by GenBank

SPRR2L5 NC_008802.1 187102044 187101676 yes no n. a. not predicted by GenBank

SPRR1AL2  NC_008802.1 187095883 187096371 yes no n. a. not predicted by GenBank

SPRR1BL1  NC_008802.1 187000467 187000748 yes yes 107651345

SPRR1IAL3  NC_008802.1 186984304 186984669 yes yes 100018715

SPRR1L NC_008802.1 186942943 186942530 yes yes 100018686

SPRR1BL2  NC_008802.1 186906790 186907146 yes yes 100018648

SPRR4 NC_008802.1 186884536 186884775 yes yes 100018614

IVL NC_008802.1 186796173 186797150 yes yes 103096090

LCE1F1 NC_008802.1 186746776 186747108 yes yes 103095325

LCE1F2 NC_008802.1 186684922 186685410 yes no 130456908

KPRP NC_008802.1 186660356 186662080 yes yes 107651344

LCE3L1 NC_008802.1 186643224 186642907 yes no n. a. not predicted by GenBank

KPLCE NC_008802.1 186622089 186623045 yes no 100618972

LCE5AL1 NC_008802.1 498496862 498497263 yes no n. a. record withdrawn from GenBank

LCE1EL1 NC_008802.1 498464042 498464464 yes no 103098023 record withdrawn from GenBank

LCE1EL2 NC_008802.1 498453465 498453890 yes no n. a. record withdrawn from GenBank

LCE5AL2 NC_008802.1 498423442 498423615 yes no 130457020 pseudogene

LCE1EL3 NC_008802.1 498413017 498413439 yes yes 130457019

LCE2AL1 NC_008802.1 498402949 498403392 yes yes 103097443

LCE2DL NC_008802.1 498393418 498393834 yes yes 103097328

LCE2CL NC_008802.1 498385673 498386089 yes yes 103097215

LCE5AL3 NC_008802.1 498358345 498358728 yes yes 103096878

LCE1EL4 NC_008802.1 498349205 498349609 yes yes 107651024

LCE2AL2 NC_008802.1 498322733 498323047 yes no 103096569  record withdrawn from GenBank

LCE3L2 NC_008802.1 498287133 498287444 yes no n.a. not predicted by GenBank

LCE3L3 NC_008802.1 498273489 498273800 yes no n. a. not predicted by GenBank

LCE3L4 NC_008802.1 498253326 498253024 yes no n. a. not predicted by GenBank

LCE3L5 NC_008802.1 498244429 498244740 yes no n.a. not predicted by GenBank

LCE3L6 NC_008802.1 498235136 498234834 yes no n.a. not predicted by GenBank

LCE3L7 NC_008802.1 498230068 498230379 yes no n. a. not predicted by GenBank

LCE3CL NC_008802.1 498221020 498220718 yes yes 103096160

CRNN NC_008802.1 498013410 498009667 yes no 103095863 intron: 498013272-498012118

FLG NC_008802.1 497947213 497939263 yes yes 103106047 intron: 497947075-497945758
differently predicted by GenBank

FLG2 NC_008802.1 497812400 497808648 yes yes 103105843 intron: 497812262-497810556

HRNRL1 NC_008802.1 497763900 497756035 yes no 100019988 intron: 497763762-497761933

HRNRL2 NC_008802.1 497672244 497660012 yes no 103105680 intron: 497672106-497670182
differently predicted by GenBank

HRNRL3 NC_008802.1 497629422 497621790 yes no 103093607 intron: 497629284-497627574

HRNR NC_008802.1 497589690 497585535 yes no 103093297 intron: 497589552-497588469

RPTN NC_008802.1 497488086 497484078 yes no 100019364 intron: 497487948-497486631

TCHH NC_008802.1 497447799 497443415 yes yes 100019329 intron: 497447661-497445275
differently predicted by GenBank

TCHHL1 NC_008802.1 497398205 497394602 yes yes 100617572  intron: 497398067-497397050

TCHHL2 NC_008802.1 497363668 497360971 yes yes 103105566 intron: 497363530-497361832
record withdrawn in GenBank

S100A11 NC_008802.1 497330944 497322695 yes yes 100016326 intron interrupts CDS: GenBank

Notes: “Expression confirmed by RNA-seq” refers to RNA-seq peaks shown in the section “Genomic regions, transcripts, and products” of
the Gene view in NCBI GenBank. CDS, coding sequence (presence of introns between CDS start and end is indicated in the Notes column);
n. a., not applicable. *, GenBank ID refers to the most similar gene prediction in GenBank. Differences are indicated in the column “Notes”.



Supplementary Table S4. CRCT1, LELP1 and SMCP genes

GenBank Genomic DNA Gene Gene

Gene name Gene ID accession nr. start end
Hs_CRCT1 54544 NC_000001.11 152514482 152516008
Cd_CRCT1 119517646 NC_051308.1 113824553 113822998
Sh_CRCT1 n.a. NC_045429.1 427947250 427947615
Hs_LELP1 149018 NC_000001.11 153203430 153205120
Em_LELP1 126073628 NC_064821.1 189252129 189252434
Vu_LELP1 114049637 NW_020954576.1 2161697 2161996
Hs_SMCP 4184 NC_000001.11 152878322 152885047
Cd_SMCP n.a. NC_051308.1 113363067 113362813

Notes: n. a., not applicable; Hs, Homo sapiens; Cd, Choloepus didactylus; Sh, Sarcophilus harrisii; Em, Elephas maximus;
Vu, Vombatus ursinus



Supplementary Table S5. CASP14-like genes of the Australian echidna (Tachyglossus aculeatus)

GenBank Genomic DNA GenBank

Gene name Gene name accession nr. Gene start Gene end Gene ID Note
CASP14L1 LOC119923804 NW_024044983.1 34094 39458 119923804

CASP14L2 LOC119922773 NW_024044852.1 891398 886058 119922773

CASP14L3 LOC119923380 NW_024044901.1 298412 303799 119923380

CASP14L4 LOC119923953 NW_024045091.1 102697 110405 119923953

CASP14L5P LOC119923317 NW_024044893.1 267752 259027 119923317 pseudogene
CASP14L6P LOC119922765 NW_024044852.1 1065150 1073209 119922765 pseudogene

Notes: The numbers under Gene start and Gene end indicate nucleotide positions corresponding to the start of the first exon and the end
of the last exon, as provided in GenBank (last accessed on 27 November 2023).



A

>0a LOR (XP 028911301.1)

MSYQQHQTTOBTEIBBvV c s SGGGSGGEGGGEGGGSGGGS YFBSQQQTOBO NLBS c
SsccCRASCEESWSCEEVVI SSCECESSEECEESESEESSEEC SYTQQTTYVEBVQTS CCCSCEESSEEESS
SCECSCEe8S8EECSE-SABOTOOKOBTSWETK

>0a PRRY (XP 039766785.1)

FHAQQORKQBCTBPECLO00QERLKSQEAC CREQEBAKCODLCPBLCOEQ CBPACQEQ CQDLCBPVCQEQ
CODLCPPBCOEQ BAKCODLCEBECQEQ CBDLCPPVCLDQ - BAKCQDLCPBVCLEQ BAKCODLCBBECKEQ SV
co

CQODLC

>0a_SPRRIL
MAEDKDHSSC TCBATPRCSEBSKVSNCLRKLL - CSAPSPPKCPERDPPKCBHKCPBKEPPKCPPKEPPKC LEKCOBKEER
PRCc1LPKCOPAEPPKCPPKEPPKCEPBDKAENE

>0a SPPR2EL (XP 039766675.1)

1S YQDOOOVKOECEEBEE 1 EOBCEBEvoCEOBCBEEvoCBoECEEEY 0CBOBCEBEAONEOECSETCBEBEVENO00E

TSSEBCPBRHEEBYOBONBESCHE - YBEBSOBRYBEPS YBRYBEBTYBRYBOPYOBRY|
EQNYBRHBEPCOBRYPEBCPPRSENSRYBEPCHERHPOBCPPRSBrPCBERHPEBCHBRHBELCBERSPEBECPSRHPEBCHER
EBCBBRHQEPCBERSEVS - OPHFBEECBBRSPESCSE RHRHRBKYBAQCSEBCELOCBEBREBSOBOOWKCT

>0a_SPRR2_1

MSQQYQOOTKOBCBBBBY IKEBCBSBBv IKDBCHBRTBEBCHBK Ts TBCBHBS00KABBT00vBOTKOK

>0a_SPRR2 2

1S00Y00OTKOECEEEE Y K- ECEBEE vKr-HC1EBEv VK- ECBEAEY VK= ECEBERNETECEETSQ0KVEEVOovEOTROK

>0a SPRR2 3

1SQ0AKOETOVBEKFECHEK TBABTECHER Bz BCHER TETESBABTOOKABEA00VERTROK

>0a_SPRR1BL

15000BCBR"0u R BBRRCR B0 BB 0B BcOBK BB Q0K B: BOBKCBER) Q0K B BB B

>0Oa_SPRR1B

MSQQQOOBCBBL.OQTKOBCO CPBEBCHPRC QOKCPOPCOPKCPPPAOOKCBEBCOPKCPPBAQOKCPEECOPKCPE
BAQOKCBEPCOPKCPPBAQQOKCPPEAQ CQOKS
>0a_IVL

MSQHVQOETCQOORKOPTVLEETEREEBCPPBEOMESQLKVBOKQSSOLE KTBOVKSENBVQVSBDBHLDOKO NLKDDQH
LEKERQQLEKELEEKKEQLKOQLEEQLEKELEQKEPKDDOHLERKOQLLAKELED LKQOLEEQLEKELSLKDRKDAQHL
ERKKQQLLEKELEDKKERLKOQLEEQLAKELEQKDAKDAQHLEKETQLLEKEMERKKEQLKKOLEEQLAKE LEQREBKY DQLLE
EKQLLEKEMERKKEQLKKOLEEQLEKELEQ ERKQLE

DAQQL-KKELLCK

>0a_SPRRL
MADHOORKQONLEEEVSCREEOBOPKCEEPOBKCEEPOBKCBEBOPKCLEBOBKCREBOBKCREEOBNCES2E  OSKREQ
>0a_LCE1L

MSCQOSQOQCPPBBKC LBSKVETESBABCBABABABABSCC-SC-S:CCCEDSNSS:CCESECECCESNSEECCESEECCESNS

CCESEECCESSSELECCLT HRRRRRRQRRS-CC--QRDQECEES-S-CCC

o

>0a_KPRP (XP 028911306.1)

MCDHQQOLOBCPBVEVCCVR L L BsAaDQ-KIFB SAB SAQAQA-FTLCOSSSQVSSTQSQRVSLTE QDSsv-YQCBBOA
YVMCQSSSQVSSTQ QDSSACY
I

CBART YETCQSSSSAATFDIQDS LIQAFQ B BALASYVHCSBVYYRETYYVECAA
BCBvHTYYVECBVQTSYVQCEALCQSQTSYVRCPAPCOPQASARSHAALCOBQ SHPALNQBOABARSRBALDQBOVEER
RCE-LRBAQSCOQWCBBRLERSASTVLEBABAB ASL-LC-PBRCALQBWRRC BKYRAEICSBNYBOQVBBR RIPBIRR
SVSCSDQQFEBVLDE - FSRCRVESBBER - SRESWWDL-A-DTSDLSPRARCSCFCRES::S-CAREEFQ-SCNS-CC-QRCECR
SCNSCGEENGCEECQESCENSCCCRREEVQEAENSCCSSCCECQESENSCEESEEEYQESENSCCCCEEABRCLENSCGSSCREED
RLIB NSECLBEDCKKEANNNCEKQRE

>0a_ KPLCE (XP 028910439.1)

MCDQOKQSQTLEBBLVK v ESBVQVTK NBIEALVKC TQTYVKCPPECBTOTLRCPPPCBIQTYVKCEBBECVTO
TYMKCAPPC BONIVKCPPBCQTQTCYVQCPABCPPRKCPPPCPIQKCYVQCPAPCQARTYYIQRPROTYYVBORPAW ocC
cPPeC SCCSSSSSCCNLAPRSF-IRBLRRWVR BECCDNSC: Y -DECEDS"CCL"IIPMRAS PACCEDEC




>0a LCE2L1

MSCEQNQKQC-QCIQQE\FKCIKC‘KC-KCIKCIAICIAIASCC SSSCCCCESSSEECCESSSCEECCESSS
S

CCcSss CCLSHHHHRRPRLFHRRRHQSPECCDDNSCC

>0a LCE2L2

MSCEQNQKQC-QCIQQE\FKCIKC‘KC-KCIKCIAICIAIASCC SSSC:CCCESSSEECCESSSCEECCESSS
S

CCcSss CCLSHHHHRRPRLFHRRRHQSPECCDDNS-CC

>0a LCE2AL (XP 028910767.1)

MSCQOONQOQ - BBBBOCBOOCOBBBKCBPKCBBKCBBRCPPRCBABCBABASCC SSSCCC SSSCCCSSS CCLSHH

RIRRSHRLRHRSRQECEDS SCCCH=SDS:CCH=S:SECC

B

>0a_CRNN
MBOLL-NIV-IIQAFNSYARTE-DCTTLSR-ELKKLIEREFAEVIVKEYDBETVDTVLHLLDDDAD KV FTEFLALVFRVAQ
ACYNLQISCB-CACCMCARAQABTCQQOT CAVTRTQT SAAT SSSCTTVSCRT:SSVTQVTQAQQ"S:CRTVETESTTVTST
BSLTTTAATSTQS TCQT TS VAARTSS QTS TVTRDQRSSNQQT TSTTVT -QTTTSTTTVT SRAATS SQVTQ"S"S
TCCTTTVTATCSBSQTKTTTTTT CQTSTCATRDETBTTTVTT QTASTASRNBTTTMVT -QTTTTVTR-BTTTTATT BTA
BTATCCQTTTTVT-RQS"TCQTA"TBVTQARQASSSQT [BAAATVTVTRT TBSQAQTTTTT BTTTTAT -QTSTTTT R
QSSSTTT SPSTTTATVSQTSBAATT QTSTTATTRBATTTAT CQTTTTATACBTTTTVT SQTSTT TTDQTSTTATTREA
TTTAT-QS-TCQT TS SQVTBAQQ“SSSQT " BVAATVTVTRT TBSQTQTT -QTSTAVT -RTSTAAT -QTTTTAT
BTSTTATVSQTSTTATT QTSTTATTREATTTAT -QSSTTATBABTTTTAT SQTSTTATRCTTTTAT Q- TCQT TSES
QVTOTQQ SSSQT BTAATVTVTRT TESQTQSTATST  “QTSTAVT  RTTTAAT CQTTTTAT “QTATTAT  QTTTTA
TCTETTTTATCSQTSTT TT-QTSTTTTTREATTTAT CQASTS SQVTQTQQ"SSSQTBTAATVTVTRT TESQTQSTAT
STCCQTSTAVTRCRTTTAAT CQTTTTATE QTATTAT  QTTTTATA-BTTTTVI SQTSTT TT QTSTTATTRBATTTAT
QTSTS:SQVTQTQQ SSSQT BTAATVTVTRT TBSQTQSTATST -QTSTAVT -RTTTAAT  QTTTTAT  QTATTA
TCCQTTTTATCTBTTTTATCSQTSTTCTTCQTSTTTTTREATTTAT -CQASTS SQVTQTQQ SSSQT - BTAATVIVTRT T
BSQTQSTATST QTSTAVTR-QTSTAAT -QTTTSAT -QSTTLETSTS SQVTQTQS SSSQT T -TATVIVSRT TESQ
TQSTTTSACCQTSSAVT CQSTTTVTT QSSDTRQTSSC QS ASSSBERSNWRTBEATAQTTTTVTTD SRESCCSVT CEVE
AARR -AVBABKEKQ ITAR-LYSYFK-QKQ

>0a_SFTP1
MSQELKSIVTVIDIFYHYTQ DC-DCETLSK ELKELLEKEFRIILKHINDIDTVDVIMQILDRDHDRRVDFTEFLLMVFKLTQ
ACNKVVSKDFCIAS SKQKS -RHTW-Q HINELK EDEECEEC-EEEEED-EEEACK-D-QSSWSA-EEW-SERSTVKH-HK
IE HTARHCHQ-SSCKQKHKS - -KHV-EKQ-SKKR-SSRSRT-SLTRQDSEHSEC-C:-C-Q-VSW-F--EECRPS-SSQS-AC
KQ-COSCKEQSTSCLECHESSSEEQSEECEEQEHESCACRRSEECHEEQEHESCACRRSCECEEQEHESCAGCCEQSCACCECQEHOS
SCCHSEYEEQSSSSCRQASCHCCREEFSSEEQSESSEVKESESRECATREGSEEQSTYRECHEFESREQSCYEEHWSSSGQS
TCYCCQSSESEEQSSYCCHESESCCEFTRHCGCYCTSSCCQSTSYCCQESESEEQSSYCCHESESCCKFTSQECHETSSCCQST
SYCCKGESESCEEQSSHECHESESEEEFTSQECYCTSSCEQSTSHECQESESEEQSSHECQASCSECKEFTSQECYETSSEEQSTS
HCCQESESEEQSSHECQASCSEERFTSQCCHETSSCEQSTSY CCKESESEEQSSY-CHRSSSCCEFTSYCCHETSSCEQATSH
Q-SSSC-CHSCLCLEQESTS-CQSCCHWTTRSWHSWSD -SD--RIHNQSWTSESE-TQSQS SESDIE QACKSWTQTQ-S
RCHSCSSTTCRQ-HCHYQTWDSRE-QG-SSQSQAC-STH-QT-STHC-QTTDSY -QQ-TSYEQT -YSH-QT -SSH-QT-SSY-QTS
NYCQTC-ISHC-QSSFSTC-ERACRHC-SC-QSESCRSWYSTT SRDSSI QYECEETHYASSY -QT_-TSHC-QTADSY QT -SRHRQT
SSHRQS - SSH-QSRDSY QT -TSH-QT-YTH QT -SSQ-QT -DSYRQT -SSHRQT-SSH-QT-SSY -QTTDSY -QQ-TSHRQ
SCYSHCQT-SSHEQT-SSHC-QT-DSY-QAC-TSQ-QT -STHRQTTDSY -QQ-TRQ-QT-SSH-QA-SSH-QTRDTYRQT-SSH
QT -SSH-QT-SSY-QTTDSY-QQ -TSHRQOS-YSQ-QT-SSH-QT -SSHEQT - -RY-QR-TSQ-QT-STH-QTTDSY-QQ-SSQ
QT -SSHRQA-SSH-QTRDSYRQT -SSH-QI-SSH-QT -SSY -QTTDSY -QQ -TSHRQS-YSQ QT -SSH-QT-SSH-QT-DS
YCQACTSQ QT -STH-QTTDSY -QQ-TRQ-QT-SSH-QA-SSHC-QTRDTYRQT-SSH-QT -SSH-QT-SSY-QTTDSY-QQ-T
SHRQOSC-YSQ-QT-SSHC-QT -SSHEQT-C-RY-QR-TSQ-QT-STH-QTTDSY-QQ~-SSQ-QT -SSH-QA-SSH-QTRDSYRQT
SSHE-QT-SSHE-QT-SSY-QTTDSY-QQ-TSHRQS-YSQ-QT-SSH-QT -SSHEQARC-SY -QR-TSQ-QT-STH-QTTDSY-QQ
TRQ-QT-SSH-QA-SSH-QSRDSYRQT-SSH-QI-SSH-QT-SSY-QTTDSY-QQ-TSHRQS-YSQ-QT -SSH-QT-SSHEQ
ARCSYCQRETSQCQT-STHE-QTTDSY -QQ-TRQ-QT-SSQ-QA-SSH-QTRDSYRQT -SSH-QTESSH-QT -STH-QTTDSY
QOQ-TSHSQS“-YSHC-QT-SSHC-QI-SSHC-QTRDSY-QA-TSQ-QT-STH-QTTDSY-QQ-SSQ-QT-SSHEQA-SRH:-QTRDSY
ROT-SSR-QTESSHC-QT-STH-QTTDSY-QQ-TSHSQS -YSHC-QAC-SSH-QTR-SY-QA-TSH-QS-STH-QTTDSYRQQ"-TS
Q-QT-SSH-QA-SSH-QSRDSYRQT-SSH:-QT-SSH-QT-SSY-QTT-SY-QT-ISHCERTC-RH:-S:-QSESC-RS-YSTTRSRD
SSI QYECEETHYASSY-QTC-TSHC-QTTDSY-QQ-TSHSQS -SSHC-QNRDSY QT -TSHSQT -SSH-QTR-TY-QQ-TSH-QS
SSHC-QNRDSY-QQ-TSH-QS-SSH-QNRDSY-QQ-TSH-QS-SSH-QTRDSY-QQ-TSH-QT -SSH-QTRDTY-QQ-TSH-Q
SCSSHC-QTRDSY-QQ-TTH-QT -SSH-QNRDSY QT -TSHSQT-SSH-QTR-TY-QQ-TSH-QS-SSH-QNRDSY QT -TSHS
QT-SSHEQTRETYCQQC-TSHEQS-SSHEQTRDSY-QQ-TSH-QS-SSH-QTRDSY-QQ-TSH-QS-SSHC-QTRDSY-QQ-TSH
QT -SSHC-QTTDSY-QQ-TSHSQR-YSQ-HN-SSHC-QTRDSY QT -TSH-QT -SSH-QSSFST-ERA-RH-SC-QSES-TSWYS
TT SRDSSI QYECEETHYASSY QT -TSH-QTADSY QT -SRNRQT -SSHRQS-SSH-QS-DSY QT -TSQ-QS-SSHEQAR
DSY-QTRTSH-QT-SSY-QTDSTH-QS-HSQ QT -STH-QT-SSHRQT-S-Y-QS-SSY QTSYTI OSSDSW-QS-TSYVQT
RCRQRORSCQSWRHGSYCNLAYDYCESCFC-QSC-HSRT SRNSSI QOSCSCRTC-RQ-SSHE-QSSDTY-QS-SSTT-NQ-SSY
QOSSDTY -QH-SSTT-NQ-ASY -QSSDTY-QS-SSTN-KQ-SSY-QSTDTY QS -SSNT-KQ-SSH-QSTDTY-QS-SSNT-K



Q-SCHC-QSTDTN-QSC-ASESC-KQ-SSH-QSSDTS -QSWS -HWQSSQSWSQ -SFP-QTESSS-WT-TRPSQTEHQAEFSILSR
SRSSTRTRTSQOS - -RRRQESSSSLPAS E-STPLLLIA-PQRR-SES-NPYIRVRTVS - SFYRPSSSTPLYEYIQEQR LY

>0a TCHHL1

MPRLLKSVTDVMEVFHKYAQED - -QAVLTKD-LRQLLRSEL-DILQRSPD -RYV-SEVDLLDANHD -VIDFNEFILLVF-LLN
ACYLDIRSLVRSKSAHQRDPEEPK KL -E-NRRRPLYREEC-EEEEDEE-RC-WYRQQSDAASRNWLTEKE -KAYSASLDPQ M
AQKSNPVAHPPOKMM -KAQSBFICPOR -NNSSPRH

C

>0a_ PGLYRP3

MLRLVVFLLAV VREFSASVPPAMTSHAPOPSTAHPNATDTLARFETLL-CFRDVFQDPPTITPRAEW AQAPRCTAPLKTPTE
YLLVHHIAC-TDC-AQ-SSWCLRQLODHHTLTN -WCDIAYNFLIMESCEVFE-TCWTVQ-HHTAC-YNEVALC-FAFFTNMTDRAP
SOAALASAQHLISFAVOKRHLSPNYIQPFLFRC-EDCLQAP -STRS VL -CPTIIPRADW -AK SMANCRKLDRPAKYVIIIHT
ACQPCTELDSCKELVR-IQDFHVNC-RKFCDVC-YNFLVCEDCNVYECVCWDTECAHTYCYNDIALCVAFLCLFEDKPPNAAALM
AAQRLIRCSVDRDYLDENYLLVAHSDVINSISP RATHDIIKTWPHEFK

>0a_S100A9 (XP_028911801.1)
MEKSLENIINVFHQYSVRV-NPDTLTKRELRQLINKELPNFLKDQQCPADVAKILEDLDSNQDSQLSFEEFVVLITRLTVASH
NKMHENAC-SCRB-HSHCB-LC-ESCHC-HC-HSHC-P-H-HSHKH

>0a_S100A11 (XP_028911439.1)
MAKVILNPTETERCIESLIAVFQRYA-QE-NNCTLSKTEFLKFMNTELAAFSKNQKDP -VLDRMMKKLDLNCD -QLDFQEFLN
LICCLAQACHTSFTAAPPTAHHQHKKI

Supplementary Figure S1. Amino acid sequences of proteins encoded by EDC genes of platypus. (A)
Amino acid sequences of proteins encoded by SEDC genes of platypus. (B) Amino acid sequences of
platypus SFTPs. (C) Amino acid sequences of proteins encoded by other EDC genes of the platypus. To
show the peculiar amino acid compositions of SEDCs and SFTPs and the importance for protein cross-
linking the following amino acid residues are highlighted: lysine (K) and glutamine (Q) as potential sites
of transglutamination; cysteine residues (C) as potential sites of disulfide bonds; glycine (G), proline (P)
and serine (S) are highly abundant residues not directly involved in cross-linking. When available, the
GenBank accession number is shown behind the protein name. Only the S100A proteins whose genes
are flanking PGLYRP3 and TCHHL1 are included here. SEDC, single coding exon epidermal
differentiation complex; SFTP, S100 fused-type protein; Oa, Ornithorhynchus anatinus.
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TLDSY-QQETSH-QS-SSH-QTTDSY -QQVTSHSQT -SAH-QTTDSY-QQ"-TSY-QS-SSH-QTRDSY QH TSH-HS“SSH
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QQC-TSH-QSCYSHC-QNTDSYCHQ-TSH-QTESSH-QITDSY-QQ-TSH-QS-SSH-QTRDSY-QQ-TSH-QT SSH-QTRCN
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TDSY-QQ"TSH QT SSH-QITDSY QQ TSH QSRSSH-QTRDSY QQ TSH QT SSH-QNR-NY“QQ TSH-QS-YSH"Q
NTDSY-QQC-TSH-QSCYSHCQNTDSY-HQ-ISH-QIESSHCQVTDSY-QQ-TSH-QSC-SSHCQTTDSY -QQ-TSH-QT"SSL
QTRCNYCQQOC-NSH-QS-SRHCQTRDSY QT TSH-QT-SSHCQSRC-TY-QT-TRQ-QT“SSHCQTTDSY QQ-TSH-QS-SSH
QTRDSY-QQ-TSH-QT-SSHCQNRCNY-QQ-TSH-QS-YSHCQNTDSY HQ-TRH-QTESSHCQITDSY -QQ-TSH-QS"SS
HCQTRDSY-QQC-TSH-QT“SSHCQTR-NY-QQ-TSH-QS"YSH-QNTDSY“QQ-TSH-QS"YSH-QNTDSY HQ-ISH-QIES
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SRCCATKDC-QTLDSY QQETSH QT SSH QTR TY QT TRQEQTSSH QTTDSY QQ TSH QS YSH QNT SY HQ"T
RHCQIESSHCQITDSY QQ-TSHC-QS“SSH-QTRDSY QQ TSH-QS"SSHC-QTR-NY QQ NSR-QS“SNH-QTTDSY QQ
TSHCQTCYTY QTTDSY QQ -ATH QS YSH QONTDSY HQ TSH QTESSH QTRDSY QQ TSH QS SSH QTRDSY QQ
TSHC-QS“SSH-QTR-NY“QQ NSR-QS“SNH-QTTDSY QQ -TSH QT YTY QTTDSY QQ -AIH QS-YSHC-QNTDSY H
Q-TSH-QTESSH QTRDSY QQ TSH QS SSH QTRDSY QQ TSH QT SSH-QTR NY QQ TSH QS YSHEQNTDSY
HQ-TSHC-QIESSHC-QITDSY QQ TSH QS "SSH-QTRDSY QQ TSH QT SSH-QTR-NY QQ NSH QS SNH QTTDSY
Q0 TSH-QT-YTY QTTDSY QQ ATH QS YSH QNTDSY HQ TSH QTESSH QTRDSY QQ TSH QS “SSH QTRDS
YCQQ-TSH-QS-SSHCQTRCONY-QQ-NSR-QS“SNH-QTTDSY QQ TSH QT YTY QTTDSY QQ AIH QS YSH QNTD
SY“HQ TSH QTESSH QTRDSY QQ TSH QS SSH-QTRDSY QQ TSH QT “SSH QTR NY QQ TSH QS YSHEQNT
DSYCHQ-TSH-QIESSH-QITDSY QQ"TSH-QS“SSH-QTRDSYD-QQ TSH-QT-SSH-QTR-NY-QQ"-NSH QT BSH"Q
TROTYCQTCTRQ-QT SSH-QONTDSY QQ TSH QS YSH ONTDSY HQ TSH QS YSH QNTDSY HQ TSH QTESSH
OVTDSY QQ-TSH-QS"SSH-QTRDSY QQ TSH QT “SSHCQTR-NY QQ TSH QS YSH QNTDSY QQ TSH QS"YSH
ONTDSY HQ-ISH QIESSH QVTDSY QQ TSH QS SSH QTTDSY QQ TSH QT SSLOQTR NY QQ NSH QS SR
HCQTRDSSCQTCTSHCOQTCSSHEQSRETYCQTCTRQ-QT-SSHCQTTDSY-QQ -TSH-QS“SSH-QTRDSY-QQ TSH QT S
SHCQONRCNY“QQ"TSH QS YSHC-QNTDSY HQ TSH QTESSH QITDSY QQ TSH QS SSH QTRDSY QQ TSH QT
SSHCQTRENYCQQCTSHCQSCYSHCQNTDSY-HQ TRH-QIESSH-QITDSY QQ TSH-QS"SSH-QTRDSY QQ TSH QS
SSH-QTRCNY-QQ NSR-QS“SNH QTTDSY QQ TSH QT YTY QTTDSY QQ ATH QS YSH QONTDSY HQ TSH Q
TESSH -QTRDSY QQ TSH-QS“SSH QTRDSY QQ TSH QS SSH-QTR-NY“-QQ NSR-QSSNH -QTTDSY QQ TSH
QT YTY QTTDSY QQ-AIH QS YSH ONTDSY HQ TSH QTESSH QTRDSY QQ TSH QS SSH QTRDSY QQ TSH
QT SSH-QTR-NY QQ-TSH QS YSHEQNTDSY HQ TSHC-QIESSH-QITDSY QQ TSH QS SSH QTRDSY QQ"TS



HCQTCSSHEQTRENY-QQCNSHEQSSNHEQTTDSY -QQCTSHEQTCYTYCQTTDSY-QQCATH QS YSHEONTDSY CHO T
SHCQTESSHCQTRDSY-QQ"-TSH-QS:SSH-QTRDSY-QQ"TSH-QS:SSH-QTRCNY-QQ NSR-QS:-SNHCQTTDSY-QQ
TSHCQTCYTYCQTTDSYCQQCATHCQSCYSHEONTDSY -HOCTSHCQTESSHEQTRDSY -QQ -TSH-QS-SSH-QTRDSY-QQ
TSHCQTCSSHCQTRCONYCQQCTSH-QSCYSHEQNTDSYCHQ-TSH-QIESSHCQITDSY QQ-TSH-QS:-SSHCQTRDSYD
QQC-TSH-QT-SSHCQTRENY-QQ-NSH-QT-SSHCQTRETYCQTCTRQ-QT-SSH-QNTDSY-QQ-TSH QS YSH-QNTDSY
HQCTSHCQSCYSHCQNTDSYCHQ-TSHCQTESSH-QVTDSY-QQ -TSH-QS“SSH-QTRDSY-QQ -TSH-QT SSH-QTRCN
YCQQ-TSH-QSCYSH-QNTDSY-QQ-TSH-QS-YSH-QNTDSY HQ"ISH-QIESSH-QVTDSY-QQ -TSH-QS:SSH-QTTD
SYCQQOCTSHCQTCSSLEQTRENY CQQCNSHCQS SRHCQTRDSS QT TSHCQT SSHCQSRETY CQTCTROCQTCSSHEQTT
DSY-QQ-TSH-QS:SSH-QTRDSY-QQ-TSH-QT-SSH-QNR-NY-QQ-TSH-QS-YSH-QNTDSY-HQ-TSH-QTESSH-QI
TDSY-QQ-TSH-QS"SSHC-QTRDSY QQ-TSH-QTSSHCQTRCNY-QQ-TSHCQS YSH-QNTDSY-QQ-TSH-QS"YSH-Q
NTDSYCHLGISHCQIESSHCQVTDSY -QQ-TSH-QS-SSHCQTTDSY -QQ-TSH-QT-SSLEQTRCENY-QQ-NSHC-QS-SRH
QTRDSYCQTCTSHC-QT-SSHCQSRETYCQTCTRQ-QT SSHCQTTDSY QO TSH-QSCYSHCQNT SYCHQ-TSH-QSCSSH
QTRDSY-QQC-TSH-QT-SSHCQTRCDY-QQ-NSH-QT-SSHCQNADSY -QQ-TSH-QS-YSHCQNTCSYCHOCTSHCQSCSR
HCQTRDSYCQQRTSH-QSC-SSHCQITDSY -QQ-TSHCQT-SSK-QTRCTY QT TRQ-QT“SSH-QNTDSY QT TSH-QSSY
STCERTCRHCSCQSESCRSCYSAT-SRDSSP-QYECEETHY:SSYCQTC-TSHCQTTDRY QT SSHRQT-SSV-QSCYSHCQT
RDSYCQTCASHCQTCSSHCQTCSTHCQTCHSQ QI “SSH-QTRDIY QT SSHRQTETSH QT SNQ-QS-TSQ QT SCY:Q
T-SSY-QTSYSQROISDSW- QS TSSVQA- -R-RQRQRS-QNWRH:SY NLAYDY-EF-F-QSSY-VTVSRNSSE QB SCRT
TQ-SSY-QSSDTY-QQ-SRTE-KQ-SSY-QSSDTY-QQ"SSY-QSSDTY Q0 SSTE NQ-SSY-QSSDTY-QQ-SSTE-NQ
SSY-QSSDTY-0Q-SSTH NQ=SSY-QSSDTY-QQ-SSTE NQ-SRY-QSSDTY-QQ"SSY-QSSDTHRQS“SCTTCEQ-SI
HCQSTDTY QB -SSETCKQ-SSH-QSSDTY QSWE HWQSSQSS -BSA-SPASBORQ-SASCTVS SFYBSSSTHLYEYIQEQ
RCLY

>Ta_SFTP3
MSQELKSISTIIDVFYHYTQRD DYETLSKRELKELLKKEFR.ILKHINDIDTVDVIMQMLDQDHDRRVNFAEFLLMVFKLTQ
ACNKMVSKDFRSASSKQKS RHIW Q HISQIE ECEECEEDEECEECEEEEEDCEEEACRCACQSSWSACEER-SEPSCET
VKH-HQ-DBD-HRACH-HQ--SCKOKHKL - CKYV-EKQ SKKR SSRSRTESLTKQ S-QS:CCCCQ-VSWEFCCEECBS-SN
QSCACCRQ:CQSCRCHSTSYVCRCSSTCCQSCRSACQCHCSCACDHSDYAQQWSNS SQTTCHCCHESISCCQSCSSECNRS
SRCCATRDCQTLDSYCQQETSHCQS SSHCQTRETY QTCTRQ-QTSSH-QNTDSY Q0 -TSH-QS-SAHCQNTDSY HQ"T
SHCQTESSHCUQITDSY-QQ-TSH-QS-SSHC-QTRDSY-QQ-TSH-QT-SSH-QTRC-NY-QQ-TSH-QS-YSH-QNTDSY -HQ
TSHCQTVSSHCQITDSYCQQCTSHCQSCSRHCQTRDSY -QTCTSHCQTSSHEQTRETYCQTCTRQCQT-SSHEQNTDSY Q0
TSH-QS YSH QNTDSY QQ TSH QS YSH QNTDSY HQ TSH QTESSH QITDSY QQ TSH QI SSH-QTRDSY"Q
QCTSH-QT“SSHCQTR-DY-QQ-NSH-QS“SNH-QTTDSY QQ-TSH-QT-YTY-QTTDSY QQ-TSH-QS"YSH-QNTDSY
HQC-TSH-QTESSHC-QTRDSY -HQ-VSHC-QS-SRH-QTRDSY-QQ-TSH-QT-SSHC-QTR-NY-QQ -NSH-QS“-YSH-QNTDSY
HQCTSHC-QTESSHCQITDSY QQ-TSH-QS"YSH-QNTDSY HQ-TSH-QTESSH-QITDSY QQ-TSH-QB SSH-QTRDS
Y©-QQ-TSH QT “SSH QTR DY -QQ"NSH QS "SNH -QTTDSY QQ TSH QT YTY QTTDSY QQ TSH QS YSH QNTD
SYCHQ-TSH-QTESSH-QTRDSY“HQ"VSH"QS“SRH-QTRDSY QQ TSH QT SSH-QTR-NY QQ NSH-QS"YSH-QONT
DSY“HQ TSHCQTESSH-QITDSY QQ TSH QS SSH QTRDSY QQ TSH QT SSH QTR"NY -QQ TSH QS "YSH QN
TDSY“HQ"TSH-QTESSH-QVTDSY QQ TSH QS SSH-QORDSY QQ TSH QT SSH-QTR"DY QQ"NSH QS SNH"Q
NTDSY-QQ-TSH-QT-YTY-QTTDSY -QQ -TSH-QS-YSH-QNTDSY-QQ-TSH-QS -SRH-QTRDSY QT -TSH-QT -SSH
QTRETYCQTCTRQEQT-SSHEQTTDSY QO TRH-QS-YSHCQNTCSY Q0 TSH-QS SSHCQTRDSY Q0 TSH-QTSSH
QTREDYCQQCNSHE-QSC-SNHC-QTTDSY -QQ-TSHC-QT-YTY -QTTDSY -HQ-TSH-QS-SRH-QTRDSY QT -TSH-QT-SS
HCQTRETYCQTCTRQ-QT-SSHCQNTDSY -QQ-TSH-QS"YSH-QNTDSY“QQ-TSH-QS“SSH-QTRDSY-QQ-TSH-QT"S
SHCQTREDYCQQCNSHC-QSESNHEQTTDSY QO -TSHEQT-YTY -QTTDSY -HQ-TSH-QS-SRH-QTRDSY QT -TSH-QT
SSHCQTRETYCQTETRQCQTCSSHEQNTDSY-QQ-TSH-QS-YSH-QNTDSYQQ-TSH-QS-SSH-QTRDSY-QQ-TSH-QT
SSHEUQTREUNYCQQ-TSHE-QSCYSHUQNTDSY -QQ-TSH-QSC-YSHC-QNTDSY -HQ-TSH-QTESSH-QITDSY-QQ-ASH-Q
SCSSHC-QTRDSY-QQ-TSH-QT-SSH-QTRDKY QQ"NSH"QS“SNH-QTTDSY QQ TSH-QT YTS-QTTDSY QQ TSHS
QSCYSHCQNTDSYCQQC-TSHCQTESSHCQVTDSY -QQ-TSH-QS“SSH-QQRDSYEQQ TSH-QT SSH-QTR:DY-QQ"NSH
QSCSNHCQNTDSY-QQ-TSHCQTCYTY-QTMDSY-QQ -TSH-QS YSH-QNTDSY-QQ-TSH-QS-SRH-RTRDSY QT TS
HOQTCSSHUQTR-TY QT TRQ QT SSH-QTTDSY QQ TSH QS YSH QNT-SY HQ TSH QS "SSH QTRDSY QQ T
SHCQTCSSHCQTRCDY-QQ"NSH-QT"SSH-QNADSY-QQ"TSH-QS"YSH-QNT“SY -HQ"TSH-QS"-SRH-QTRDSY"QQOR
TSHCQSCSSHCQITDSY-QQ-TSH-QT SRR -QTRCTYCQT-TRQ-QT-SSH-QNTDSY QT TSH-QSSYST-ERTCRHS
QSESCRSC-YSAT SRDSSI QYECEETHY-SSY QT -TSH-QTTDRY QT -SSHHQT-SSV_-QS -YSH-QTRDSY QT -ASH
QT-SSD-QT-STHCQT-HSQ-QI-SSH-QTRDIY QT SSHRQTETSH QT SNQ-QS-TSQ-QT S:-Y QT SSY-QTSYSQ
RQISDSW QS -TSSVQT “R-RQRORS"QNWRH SY NLAYDY EFC-F-QSSY VTVSRNSSI QI SCRTCTQCSSY“QSSD
TY-QQ-SSTE KO SSY-QSSDTY-QQ-SSY-QSSDTY Q0 -SSTE-NQ-SSY-QSSHTY:-QQ-SSTE-NQ-SSY-QSSDTY
00-SSTE-NQ-SSY-QSSDTY-QQ"-SSTE-NQ-SSY-QSSDTY -QQ-SSY-QSSDTYRQS S-TT-KQ-SIH-QSTDIY QO
SSET-KQ-SSH-QSSDTY QSWE HWQSSQSS-Bsa-SBASBORQ SAS-TVS:-SFYPSSSTELYEYIQEQR LY

>Ta_RPTN (XP_038624401.1)

MSQLINSILRIIEVFQNYANADDNCVSLTKTELSELLQAEFCNLLRRERDBKTVDTILOLLDRDRD VV FNEFLLLVFRMAQ
ACHQALCNDACC-RCRDQ-BEEEECECKRE-EAEAQRRRTCQTEVT RRREDTBR QA" -QRRESSS"-QSERQRSDFQDNHSES
BRWTSSYRQSERRDSRS “QSERQRSDFRD-QSESBRWTSSC-QSERRDSHS QSERQRSDFRD-QYESEBRRTSSY QSKRRDS
RS“QSERQRSDSRDDQSESPRRTSSYDHSERRDSRS -QSERW-Q-SNS-QYESPSRTT S RSEKQWSDSQESQBESPRRAS
SY-QSERRDSCS-QSESR-ERERQKRVVQD:-REQS-HBL-QWDBETEAQSRRKKLTSQPATSLCHODBESWQSYESLRAHRA
RTCQ-RDE-QSHOBODYTDDEEQS QAH-QRRQSR-RQVEEEDQTTQA -QRCOSL-ROQSESQODWQTDEEESSRQTRDQ
RRQSRAANMEEEDQSSQTRDQWRQOSR - YBEDEDQSRQARD -QRROAR " “YSEEEEHSREKKRTSQSATSLCHQ BTWQSCE
FLRARRCCRTCQRRDE-QSROPQ-RYTDDEEQSRQARDQRCQSQ " QAEEENQSVOTRQSRRQQ“LSQDRQTDDEEBIRQT
LDRQRRQAR-EYTEEEEQSHQTQD QWRQSRAANTADE-QSRQAWD QRROSR"YTEEEEQSREKKRSSQBVTSLCHQ BTW
QSCEFLRCRRTCRT*Q-RDE-QSROPODRYTEDEEQSRQA " -QRROSR-ROQFESODWQTDDEEESRRTQD QRCQSR.!NM
EDEDQSHQAQDQRRQSR(“YTEDEDQSRQARDQREBQSRAADMEDEDQSBOAR Y TEEEEQSREKKRTYQBATSLCHQ BT



WOSCEFLRARRE -RT-QKRDE-QSROPODRYTDDEDQRRQOAW - -QQOSQSR--QAEKENQSVHA - -EQRRQPRDRQONBSQDWQ
TDDEEQSRQTRD:-QRRQSR-YPKDEEKSRQAQD -QRRQAR-QAEDEDHSVQA ORRRSPSELARSQAQCSCEBDPRAPST
TRSTV-NSAWKETPQ-R--AR-RREPKASESDSNADSHLSVPQYPLYEYVHEQSVHHYQ

>Ta TCHH

MSBLLKSIIDISEIFNYYATCD DDVRLNK ELRTLLQOREFRDVLRRBODBOTVDLVLOLLDRDRDSVDFNEFLLLVFRVAQ
ACYSALSQVA-STKREK RDFSQERQSRQEEDQRCRQRD"ERHQQOQEQD ELORERRCEKEEEEEEEEQRQKQQEERREQLC
NEEABRERQRQQLCEEERRQROHERQREQRSEEEEQRERRREQLCDEEEQRERFSEQRFEEEEQFL - QRKQRCEEEEEQRLRQ
RLRRREEKRRLKQQEELCEEDRRQRQSORDEALEEAKHRBVSWRWOVERE ~QARQNKLYSQPRVBERVRRTARDORLQ AEES
RRREKERRHTEEEEQFRRLDODQRLREEEKDEEERSTRDLEQNONLNWERQVEEEKAQHRNKL Y SKBRSQEETRREKQERELR
EELEELRQQERDRQSREDHVRRQEQERKLREELEELRQQESDRQSR EDQVRRQERERNLREELEELRQQERVRQCW EDQV
RROERERKLREELEELRQQERDRQSW EDQVRRQERERKLREELEELRQQ RDRQSRVNQFRRQERERKLREELEELRQERD
RQOSREDQVRRQERERKLREELEELRQQERNRQSREDQVRROERERKVREELEELRQQ RDSQSR"EDQVRRQERERKLREE
LEELRQOERDRQSREDQVRRQERERKLREELEELRQERDRQSQ EDQVRROERERKLREELEELRQERDRQSREDQVRROE
RERKLREELEELRQQERDRQSREDQVRRQERERKLREELEELRQQERDRQSREDQVRRQERERKLREELEELRQQARDSQS
ROEDQVRRQERERKLREELEELRQQERDRQSRDEDQVHRQERERKLTEELEELRQQ RDLOSR-EDQFRROERERKLREELEE
LRQOERDRQSRENQVRROQERERKLREELEELRQQERDRQSREDQVRRQERERKLREELEELRQQERDRQCW EDQVRRQER
ERKLREELEELRQQ RDRQSQ"EDQVRRQERERKLREELEELRQQERDRQSR EDQVRRQERERKLREELEELRQQERDRQSR
EDQVRRQERETQLREELEELRQQERDRQSREDQVRRQERERKLREELDELRQQ RDRQSREDQVRRQERERKLREELDEL
ROERDRQSRDEDQVRROERERKLREELEELRQERDRQCW EDQVRRQERERKLREELEELROK RDRQCL EDRVRRQEEERE
LREELEELQQRETLKRYEEDQONRBLKSOROBERENVVRNKEVFSKAYEVDEAEQLOSQDLBSTEE YC CEVLSRETLEEER
RROARDQQFYRDAQNHRESQEEERRLLWERERKFREEERRCREEEEEVEQRRROERERELQEEELEEEVOELQRLRRDRDRKL
REEERLRREEEEEVEEELEELRRERNRKLREEEQLRREEEVEQELEELCWERNRKLREEEQLLQEEREEEKRRRQERERKLRE
EEECQRFRRERDRKFREEEHLL EECEEEQRFRRERERKLREEEQLRKEEREEEKKRRQ RERKFQEEEQDLKRLRRERDRKL
REEEQLRKEEEEVEQELKKLRR RDRRVREEKREQNRFQIQDROTEDPRSRBLSNPTARSSPLYEYIQEQRSQYCE

C

>Ta PGLYRP3

MLRRVVLLLAV MRSSDSSPBAVTSHAPQPPTAYSNATEALARFKILLC-CFRDIFQEPPKIIPRAEW -AQAPHCTVRLKTPRTP
YLLFHHIACMDC-AQ -SSWCVRQLODHHTHTN-WCDIAYNFLIMESCEVFECT-WITVQ -HHTACYNEVAL FALLTNMTDQAP
SQAALASAQHLISFAVQOKRHLSPNYIQRPFLVH -EDCLQVSP -STRS VL -CPTIIPRADW -AM-SMANCRKLDRPTKYVIIIH
TT-QPCTESDSCKELVR -IQDFHMN -RKFCDV-YNFLVCEDCNVYECVCWCTECAHTY CYNDIALCVAFL-LFEEKPPNAVAL
LAAQRLIRCSVDQ-YLDPNYLLVAHSDIINSISP RATYDIIKTWPHFK

>Ta S100A9 (XP 038624912.1)
MEKAL - DVIDVFHQYSVRV NPDTLTKRELRQLINKELPNFLKDQOQCPAEVAKILEDLDSNQDFELSFEEFVVLITRLTVASH
NKMHENA -SCP-HSHCP -LC-ESCHC-HC-HSH P -H -HSHKH

>Ta S100A11 (XP 038624799.1)
MAKVIVNPTETERCIESLIAVFQRYACQE - NNCTLSKTEFLKFMNTELAAFSKSQKDP VLDRMMKKLDLNCD QLDFQEFLN
LI LAQACHASFTAAPPATHLQHKKI

Supplementary Figure S2. Amino acid sequences of proteins encoded by EDC genes of echidna. (A)
Amino acid sequences of proteins encoded by SEDC genes of echidna. (B) Amino acid sequences of
echidna SFTPs. (C) Amino acid sequences of proteins encoded by other EDC genes of the echidna. To
show the peculiar amino acid compositions of SEDCs and SFTPs and the importance for protein cross-
linking the following amino acid residues are highlighted: lysine (K) and glutamine (Q) as potential sites
of transglutamination; cysteine residues (C) as potential sites of disulfide bonds; glycine (G), proline (P)
and serine (S) are highly abundant residues not directly involved in cross-linking. When available, the
GenBank accession number is shown behind the protein name. Only the S100A proteins whose genes
are flanking PGLYRP3 and TCHH are included here. SEDC, single coding exon epidermal differentiation
complex; SFTP, S100 fused-type protein; Ta, Tachyglossus aculeatus.



A

>Md_LOR

MSYQORTOBTBOBBV CVKVS SGGGEGGGSGGSGSGEGGGSS YCYSS CYss

cyss cyss cyssccs EYSSGGGSSGGEGGGSSGGGSSGGEGGGSSGGGSS YYQSHQRCS®S
S SGGSGGSSEGGGS EGGGSGGSY YSGGEGGGSGGGSSEGGGSGGGSSEGGGSGGGSSEGGGES SY!IS
€cGGss SSSCCCESEESECYYSEESSOQCAQABSQOSS CSYCEESEC YSGGGSSEGGGSYS ssc
SSCEGYSC SSGGGYSE SSGGGYSE SSGGGSGE YSGGGSGE YSGGGSGE YSGGGSSGE
Scce8sceesseecREVBVARQTQOROKSCWETR

>Md_PRRY

MSFNEHQCKOASTBBBCT.ORTOERCBVOVEBDBCBBBCOrKCEVRAQEBCOR 1SBooconBcaABocopBeEBocoDBCcABOCOD
BcaBocoppcrPocoDBCABOCODECAPOCODECARPQCODQVLEPQCQEBSOIKCKETVEQRCALESO
>Md_LELP1 (XP_007481977.1)

MSSEDDRNKBCCENKCOBSCLRRT.LQRCSERCNCBBRCBBBCPPBCBRECBrkKCPPBECBPPPBCPPKCBCBPKCPPECBBECE
PBCEPBCEREE

>Md_SPRR2EL

MSYQYDQOCKOBCOBBE I CLKBCEBTCODBCLTRCYESC IBRCBRBCIBRCBEBCVBNCYRBC VPR YBDEC IBRCBEBCVSKC
BescIBncYEBCT EBCIBNCYEPCVPKCPEBCIPKCREPCVEPNCYEBCVPKCEDECIPKCBEPCVSKCRESCIBNCYE
CIPKCPEBCVENCYEBCVPKCBEPCIPKCPEBCIPKCPEECIPKCBEPCVENCYQBCIPKCRPEAYBSPHCPKRCSBSESECQQ
QY

>Md SPRRI1AL

MSYQYDQOCKOBCOTBEICLKSCESTCRTSCLBRCBESC IBRCBEBC IBRCBEBC 1BKCYEBC IPRCBEBC 1BRCBRBC IPKC
BrBcIBrCBEBCIBNYSKBCVBRCYEBCIBRCEEBCIBRCBEACIPKCYEBCIPKCBESCFBKCPESCSPPOCLK ~CRBC

CQLQYI

>Md_SPRR2L1
MSYQYDQOCKQBCOPPBNC IKSCESMCRTSCLEBKCSETCVRKCYEPRVBKC YEBCVBRCYEBC IBOML

>Md_SPRR2L2

MSYQHDQOCKOBCOABBMCTOPCOP I ywEBCVBQ BESCISKCLEBSLBKCYRBY IBNCHEBC IBRKCSEBCVBKCLEBCLBKC
YRECIPBKCErBCIBYCSEECVRKCEEBCLERCYEECIARCBEBCBLEOWKCHBCBBSCQOOCESR

>Md_SPRR2L3

MSYQCDQOSKOBCOAPBMCBOBCOB I CWEBCVEBQCPEBC IPKCPASY I LKCBKPCVBKCLDBCLBKC YRKBC IPKCPEBCNEKC
BrBcIsKCBEBCLBRCYVELTARCREECBLBOWKCHECBLSCOOOCHESR

>Md_SPRR2L4

MSYQYDOOCKOBCO CWICWE%TQ‘CISIYIEICV.CYIRCIIYCIEICIQICIEICI.CIV.CLSIC

YEBCIVKCEEBCPPBOWKCHBCPPSCQQQCPER

>Md_SPRR2L5

MSYQYDQQCﬁlCQﬁ.ii‘SCQIMCWE CVIQaEIY IPKsBASCIBRCEDBCVSKCLEBCAPKCYREC IPHCBEPCIPKC
CYEBCIAKC

BrLcBeBCL EBCBSBORKCYQCEPSCO0

>Md_SPRR2AL2

MSYQHDHQHRQPCQLPPICLOPCOHTYQODSCLPKCREPCNRPYCRPEPCIPKCSDRPCIPKCRETCL RIE CNPYCPE CI.C
BeTcLBRCBEBCNBYCEEBCITRCBEECNLCCSEBCIEKYBEBCLBRCREBCYVSKCBEBCLWRCHBCLARSQKOCSBK L

>Md SPRRIBL (XP 016285842.1)

MASQQOKOBCTLBBOESCASQTREBCHBRVEEBCHBRMBrBCHBRVBEBCHBRVBEBCHBRVBEBCHBRVBEBC T TTESTL.AQE
KCEQVEKTKOK

>Md_SPRR1AL3 (XP_016285841.1)
MSSHQHKOBNT IBBOLHOOQVKOPSOBPPOEBCN OB TTRLEOBNYBRVEOE TTRLEEBCOBTVE QUBTRKEEEY YE
VVSVBTQSKVEBEE TTKVE SYPPBAQEKYPQVBKTKO

>Md SPRRIL (XP 001371801.1)

MSSHQQKQBNT IBBOLOQHOVKOBCOPBBOEECD OB - TTKLBOPNY EB-TTRLEEBCHBIVBEE-TTRLEEBCOB
TVB-QHETKKBERY YBVVSVBTQRKIBEE “TT sy, QERYBOVENTRQ

>Md_SPRR1BL (XP_007481975.2)
MSSQOQRMBCTABPBOVNQQQVRQBCOPPPQEFCO EBCHTRVBEBCHPRVEEBCHTRKVPEBCHBRVBEPCHTRVEEBCNE
KVEEBCHPKVBEBCTTRVT QEKCBQVBKTKQ



>Md SPRR4 (XP_007481974.1)

MSSQ00000FQCES00Bo00oVKOBCOBBEvVKCoDBCABSTKDBCEEK - TvvBAQKCBBAOOKCEBA00KCBBAQOBKOK

>Md_IVL (XP_007481973.1)

MSQHOYROBVSTBBVFSOEQCKOBLEO TBDBVBOEQvROBTEVEBBCBVEEQVLDVQEETT IBVRTVBTLTBOLEQR - “QFLE
EQLEQQLEHKQEQQLDHKQVQQLEEQLEHKQEQQL - EQREHKHEQQLDHKQVQOLEEQLEHKQEQHL “EQLDQQLEEQLEHKQ
EQOLEHKQEQQLEEQLEHKOEQHL EKLDQQOL-EQLEHKQEQQLEHKQVOQL -EQLDQBL-EQLEHKHEQQLEHKQEQHL EQ
LDQQL-EQLEHKQEQQL-HKQVQQLEEQLEKQEEDLKQQLEQQLEEKEEEMKQOLEQQLEEKEEELKQQLEEKEEQQ

>Md_LCE1F1 (XP_007481972.1)
MSCQQS0QOCOPPPKCS TPRCPPKCPPBVSSCCSSS:CC-SSC CCL-SHRRSRRRQRQSS“CCSSC-HSS
EEGSGHSSGGSGEESSGHSSGGSGEESSGHSSGGSGEESSGHSSGGGEESSGHGSSGSGGGEESSGGGSSPRSGGEGGER

>Md LCE1F2 (XP_056670630.1)

MSCQOOS000COABBRCONBRCBBOVSABTLABCBBBrSSCCEBSS CCCVT SCACCASTS “CCNSCACT CCFSLEBHRBW
RSYRFWNLRSSSDCC-SCCNQB-S-CC

>Md_KPRP (XP_016285840.2)
MCDQQQQQCCVEK ~SSFVBSAA-ABVN DNIYS-N-QAS-QSQICYVQCQABSQAQ SYIEYQV CEBVQTYVQSSBACCTETCY
VOCBABCETEVYI OBvVOTYVEYYBOROSQYYNSCABORQSQ - YYSSCABQOROSQ " YYSSCVSQRQSQYYSSCABRR
QSQYYDQYQ-SYS-CSPONQCROSYSRSQ2 RMS

MS RMSRETYRSCSBEBC TYRSCSPBYS
RSCSPPHRSWETCTYCTBBRQSOPCYDSCL Q QIBBCRRBCQ-SSTQYS
csABCPRECPEBYPRR-SHSSSEQ-ERECELE~ CEEBCPABRPEBCEAERBEPCBAPQESLEPYBEPCCPEPENME

SC-RSSPCNYSKBCBSPBECESFS CNESDBRHLDIE YNECCACCSCCCSCBODM: S -TR-CAFCCVK-CYF

>Md_LCE3L1
MSSQONQOPY - PPBK - QTPRDLPKCPBQTPABAFSCCSSNT - YKSSS-BYSBFSQWRRKSIRRRVHSSDYRCR-N-QSQK
STECCCYCCSNCCFSWLSBOEQH

>Md_KPLCE (XP_016285838.1)

MCDQOKQBOFLBCCVR SAL-SIETAQ PASSQVDVSCEY BEBCOSKSSFIKSTSSFFQK - QSKCABVKCBPBCOTTYVKCE

.CQTTYVKCALCQTTFVKCIAICQTTFVKC CQTTYVTCRPPCQTTFVKCSEBBCOTTCVKCBABCOTTSVRCBABCOT

TSVKCBABCOTTCVKCBABCOTTSVQCOABCOVOTBCQTOTCYVOSASBECOTOTYYVQTESVOYLARSSYYTSSSY TTCCBA

APMSFCVRBLRRWIRCEBOCRENTCCEDSCCSSCCCSSCCE-CCCL-ILEMRSRBVCCANDDDCCC

>Md_LCE5AL1 (XP_007485557.1)

MSCQQSQ00COABKCBBKCEBKCOTBKCBPKCBBKCPBKCBBKCBBOABCBBBSCC SSS - :CCSS::CC-SSS--CCSSCS
CCLFSHHRRSHRRRHQRSDCCDSS-RSQQS-CC-SS--CC:SSEECC

>Md LCE1lEL1l (XP 007485556.1)

MSCQQSQ00COABKCBBKCEBKCOTBKCBBKCBPKCPBKCBBKCBBOABCBBBSCC SSS - :CCSS::CC-SS::CCSSCS
CCLFSHHHRRSHRHRRQKSDCCDS-S-HSQQSCC-SSC:CCCESSEECCESSEECC

>Md_LCE1EL2 (XP_007485555.1)
MSCQQSQ00COABKCBBKCEBKCOTBKCBBKCOTBKCBBKCBBKCBBOABCBBESCC SSS:CCSS::CCSS--CCSS:S
CCLFSHHHRRSHRHRRBKSDCCDS-S-RSQQS-CC-SS:-CCESSEECCESSEECT

>Md LCE1lEL3 (XP 056670844.1)

Ms05QSQQQcQAch%c.KCQTch.Kc.Kc.Kc.Kc.QAlc-scc SSSGGCCSSGECCESSEECCSSES

CCLFSHHHRRSHRHRRPKSDCCDSS-RSQQS--CC(:-SS--CC:-SS:-CCL=S:=DCC

>Md_LCE2ALl1 (XP_007485554.2)

MSCQQSQ0QCOABRCPBRCPPKCOTPKCPBKCPPKCBPRCPBRCPPQABCPPPSCC SSS-CCSSC:CC-SSS:-:CCSSCS
CCLFSHHHRRSHRHRRBKSDCCDSS-RSQQS--CC:SS::CCESSEECCESSEECCESSEECT

>Md_LCE2DL (XP_016285194.1)

MSCQOS000COABRCBBRCPBRCOTBRCBPKCBBRCBBRCPBOABCBBBvVSSCC SSS:CCSSCCC SSS:CCSS S
CCLFSHHRRSHRRRHQRSDCCDS=S-RSQQS:-CCESSEECCESSEECCHESEECT

>Md_LCE2CL (XP_016285193.2)

MSCQQSQ0QCOABRCPBRCPPKCQTPKCPPKCPPKCBPRCPBOABCBPPVSSCCSSS:CCSSC:CCHSSS-:CCSSESEED
CCLFSHHRRSHRRRHQRSDCCDSS-RSQQS-CC:SS:-CCESSEECCHEESEECC

>Md_LCE5AL3 (XP_016284707.2)

MSCQQSQQQCOABKCPEK - BPKCQTPKCPBKCPPKCBBOABCPPBVSSCC:SSSC:CCSSH:CCESSSECCCSSESEEECCLE
SHHRRSHRRRHQRSDCCDSS-RSQQS--CC:SS:CCCESSEECT

>Md_LCE1EL4 (XP_016284705.2)
MSCQQSQ0QCOABKCPBKCPPRCOTPKCPPKCPPKCETOABCPPBVSSCCSSSC:CCSSH:CCSSS-:CCSSESECCCCLF



SHHRRSHRRRHQRSDCCDS-S-RSQQS--CC:-SS--SCLSS::CC

>Md_LCE2AL2 (XP_007485553.1)
MSCQONQOQCOPBPRCQAPKCPBKCBBOABCPABASSCC SSSE-CC-SSS-CHSSSS - -CCLFSHHHRRSHRHRHORSNC
CDS:SC-HSQQS:DCCENSG-CC

>Md_LCE3L2
MSCQONQOQCOPBPRCQTPRKCPBKSBQABCTPBVSSC ASSSVCCHSS SCA-C-SCSE--CCLFSHHHRRSHRRNRQHSDCC
SC:SCHSQQS-DSCCNSEECC

>Md_LCE3L3
MSCQONQOQCOPBPRCQTPKCPBKSBQABCTPBVSSC ASSSVECHSS SCA-C-SCSE--CCLFSHHHRRSHRRNRQHSDCC
SCSCHSQQS-DSCCGNSCECC

>Md_LCE3L4
MSCQONQOQCLEBBRCQAPKCPBOABCSPBISSCS SSF--CSS-SEI-CSS-SE- CSFFBHENRRSHRHSQ“SDCFDS
SCHSQQFEDSCESS:NCC

>Md_LCE3L5
MSCQONQOQCOPBBPRCQTPKCPBKSBQABCTPBVSSC - ASSSVECHSS SCA-C-S"SES:-CCLFSHHHRRSHRRNRQHSDCC
SCGSCHSQQS-DSCCENSEECC

>Md_LCE3L6
MSCQONQOOCLBPPRCOABKCBBOAPCSPBISSCS SSF--CSS-S-I-CSS-SE- CRLFPHHHRRSHRH HQ“SDCFDN
SCHSQQF-DSCESS-NCC

>Md_LCE3L7
MSCQONQQOCOPPPRCOTPRCPPKSEOABCTPBVSSC - ASSSV-CHSS S-ACCCS:SEC-CCLFSHHHRRSHRRNRQHSDCC
SCSCHSQQSDSCENSEECC

>Md_LCE3CL (XP_007485552.2)
MSCQONQQQCOBBBRCOTBR I LBoABCSBBISSCS SSSCTCS SSSCR-CSSSSED CCLFSHHHRRSHRCRRQSSDHCD
SCHSQQSCSCESSEECC

B

>Md_CRNN (XP_007485551.1)

MBOLLCNID-IIQAFSRYAKTE DCTTLTK ELKKLLEQELADVIVKEHDBATVDQVFHLLDEDSK TVDFKEFLVLVFRVAQ
ACYRTLNESSQ-AC-TQKE SQHS STQORND"DQRSHTEI RVEREQSHTRH -EEQTST QNRSNLTT TQTQ QDVTSTQ
ICDQDRWBKTQ -QER-TQQVRDKIE -QROBET TTQTREQ -RTHQTSETVT -QSQIHT TTQSREQ -WTHOKTDKVI-SQSQ
VHTTTQTREQDSHHQTRDRVT “QSQIHT TTQTREQD SHHQTRDRVT QSQIHT TTQTVEQDRSRHQTRDRVT QS
QIHT TTQTREQ RTHQTSETVT QSQIHT TTQSREQ WTHOKTDKVI SQSQVHT TTQTREQD SHHQTRDRVT “QSQ
IHTCTTQTREQDRSHHQTRDRVT “QSQIHT TTQTVEQDRSHHQTRDRVT QSQIHT TTQTVEQDRSHHQTRDRVT QS
QIHT TTQTVEQDRSHHQTRDRVT QSQIHT TTQTVEQDRSHHQTRDRVT “QSQIHT TTQTVEQD SHHQTRDRVT Q
SQIHTCTTQTVEQD SHHQTRDRVT"-QSQIHTDTTQTVEQD SHHQTRDRVT -QSQIHTDTTQTVEQD SHHQTRDRVE
QTQIHT-TTQVR-Q-RTHQTSVTVTR-QSQT ITQTTNNQTQQLOT Y -QTRRBETQ Q- QTHTQI-TQTQT -CSQ W QF
RSQQTREDMVEH-HTQV-STLB"-QDWSDSQRSCSVT -LQENDYCQTQEBSF QEWSRHQTRETVAQQQDHSRESEIHCQ
STQLECA-QIQ KR LTAR-LYSYFK NKQ

>Md FLG
MSHELSSILSIIEVYYKYTSQDQDCNTLCKRELKKLLENEFRIILKNIDDIDTVEIFMQMLDRDHDKKVDFIEFLLMIFKLTM
ACNQSIC-KEYCQAS SQKQHIHHHRQEQSKTKEEEEEEETDSSNSSWSA EEIRSHT RSKKIRHRSKSNSR-H-KLDRSSSS
YKDIF RKQHESKIRHSKRSENMENRSSSSDLEKMRIKSSISISRIY EKHEFSSDWS-SSC-RKIRVYSSE-LSY-IKSM
Y -SNSTQSKEC EQRQRCKSIQTRNCRRDHHEHACAQSDKC KORKRSSSCQOSDESCREQAYSKMCSENYE -NVTNSCCQSQON
SRCKC-HWSCSSQSASY:-Q-SDS-ECSIS QSRSDQCQCISS QQORSASSR RDVISRRQQQDSSRQS SSQROSSDRRSTSRR
RSSRSQQODDISRQS-S-QRESSDSRSRR ESSRRQQQDAIR SCTSDRQARDASSR-RDITSRRQQOODSSRRS S -QRQSSD
SRRSRTR SSSRQQIESSTHSTS ORQOSSDSRSRSR-SHRRQONDSSRQS S -QRETRDASSR R VISRRQQQDSSRQS S
SOROSSDRRSTSRRRSSRSQQDDISRQOS-S-QRESSDSRSRR ESSRRQQQDAIR SSTSDRQARDASSR-RDTTSRREQQD
SSRRSC-S-QROSSDSRRSSIQ SSSRQQIESSTHSTF ORQOSSDSRSRSR-SRRROQOHDSSRQS S -QRETSDSRSRDRAES
RIQEQDSCSQS Y -QRQOSSDSRSR-R EADRRQQIDSSRQSVSSQRQTTDASSR RDVIRRRQQQDSSRQS SSQROSSDRR
STSRRRSSRSQQODDISRQS-S-QRESSDSRSR:-R ESSRRQQQDAIR SSTSDROARDASSR:-RDITSRRQOODSSRRS-S-Q
ROSSDSRRSRTQ SSSRQQIESSTHSTS QRQOSSDSRSRSR--SRRROONDSSRQS -SDORETRDASSR R VISRRQQQDSS
ROS*-SSQROSSDRRSTSRRRSSRSQQODDISROS-S-QRESSDSRSR-R ESSRRQQQDAIR SSTSDRQARDASSR:-RDITSR
REQQODSSRWS -S-QROSSDSRRSSIQ SSSRQQIESSTHSTF QRQOSSDSRSRSR--SRRROOHDSSRQS-S-QRETSDSRSR
DRAESC-RIQEQDSCSQS Y -QRQOSSDSRSR-R EADRRQQIDSSRQS SSQROTRDASSR RDVISRRQQQDSSRQS SSQRO
SSDRRSTSRRRSSRSQODDISRQS S -QRESSDSRSRR ESSRRQQQDAIR SSTSDRQARDASSR-RDITSRRQQQODSSRR
SC-SC-QROSSDSRRSRTQ SSSRQQIESSTHSTS ORQOSSDSRSRSR--SRRRQONDSSRQS-S-ERETRDASSRR VISRRQ
QOODSSRQOS-SSQROSSDRRSTSRRRSSRSQODDTSRQS-S-QRESSDSRSR R ESSRRQQQDAIR SSTSDRQARDASSR( R



DITSRREQQDSSRWS-S-QROSSDSRRSSIQ SSSRQQIESSTHSTF QRQOSSDFRSRSR--SRRROQOHDSSRQS-S-QRETS
DSRSRDRAESC-RIQEQDSCSQS Y -QROSSDSRSRC-R-EA RRQQIDSSRQS SSQRQTRDASSR RDVISRRQQQDSSRQS
SSQROSSDRRSTSRRRSSRSQQDDISRQOS-S-QRESSDSRSR-R ESSRRQQQDAIR SSTSDRQARDASSR:-RDITSRRQQQ
DSSRRS-SCQRQSSDSRRSSIQ SSSRQQIESSTHSTF QORQOSSDSRSRSR--SRRROOHDSSRQS S -QRETSDSRSRDRAE
SCRIQEQDSCSQS Y -QROSSDSLSR-K-EA-RRQEYESFRQSDCDSRESI-FISL-IEAS-H-ENQYSS"-HS YII QSNHL
IRSSQASDSI AFVAIHRHIV RAQOKOQES -RHWVH-SY -SAEYNY QT FRHSC-FSRTSIHNSSSM SEHVSLSHLSLLHS
CLRNDYSDSDMST -FQEVFDESIEQS EISIYS LSTIEMSRDRFSRIL SQESSHQQAEEVISQVKNESKSNNKQS KKRNT
TKSTCSQSRSRKNIH IICDQSSDRNSQS SSHQITYEHTYNKNKSNSNQSFDSFDQI TREIRHNNISST RKRSVSSSS
DSC-NCKQDIV:-SQRLEVFHIRERTNS SYYISSITILYEYMQEQRCNYY

>Md_FLG2 (XP_016285131.1)
MSVLLQSIVNIIDIFYQYAEDD ECETLSKKEMKELLEKELSSIMSNIKDIQIIEAIFHILDQDHDDKVNFAEFLLMVFKLAM
SFNKSVSKEYCEAS - SKHKSQDHHHKEEKSVTEEEEDET - SDTDAEEQQCSF -HSQKK KYRNQSRSNSIWKRRRSSSSNSEH
KKDSRKRHHKSRKNEKEKN -LSSKKN -RRYKSSTHEKH ST -R-RELSD-QTSDSE-QTRDQSRHKVSEQ-QSSFTHS-SSSR
RKESSC-QSS SERQSKHRESSSTKRNSDHTR-ROKSNCNQESDSE-QIIDHSRESVSVHEKNKSSDS -AISSHRERCSC-Q
ISNSESQTEDSS ESRL-EQKTSSKEKKK -NQRSRQ-QAEDTSAHL-S-K-KSKDRSKTRRQTSSHHSSSENK -QOSTERSSHS
SCHQQSSSSQ HR"SSQR"RQQSTSSQVSDSE STREHTRESVS HRQSSSBSS"SSTSRRQ"SSH"SSSHRQRQOSDRSSH
SCSCHQQOSSSSQRQH:SSQR-RQOSTSSQVSDSE-STREHTRESVS HRQSSTESS SRSSRRQ-SSH-SSSHRQ QQSDRSS
HS-ST-HQOOSSSSQRQOH-SSQR-ROOSTSSQVSDRE -STREHTRESVS -HRQSSSPSS-SSSSRRQ-SSH-SSSHRQRTTIRQI
QILRIWSSTILIISETT

>Md_HRNRL1 (XP_016284680.1)
MSQLLRSIVTVIDVFYNYC-QDEECDTMCKRKELKELLYKEM BLLENENNBDTVDIFMOILDRDHDRRVDFTEY LLMVFKLTM
ACNKsv-KEYCHAS SKRKQQ-RHHQEKQSETEDQEELK HES SSHSSWSSCEEY SSRS-RSQ"SKOH HKYSST WRKKD
YSCNCECSCKNYHRSSSSYSRSSSQEKH FRDNEQW RRRNSSISPSRKS CEEYESCTDQS RWRRQRH SSNSQT CF:VQ
EECSKRCRCREQ-HWSRSHQOSSSYERBES ANQSSTYEY QH-SSSEQYSNY-QNES:S-QSSSH-KCEC-S-QSSNQSSSF
SCSCQSSRERRH:SSSSC-QSCSWECQ-YSS:SNQSSRHROH:SCTC-QSTRS-QQ-S:-S-0SSSY-QH -S-SSCHSCSCECQ-H
YSSSHQOSSSYCNHES-SC-QBSSYCQH -S-SCQSSSYCQH S:SCQSSCYCQHCSCSC-QSSEYCQH S-S-QSSSHCQYCSCS
QSSRYCQHGSCSCQSSSH-QY S:-S:-QSSRY-QH:S:-S-QSSCYCQH-S-S:QSSSY -HH:S:SSCHSERC--QEQYSSSOKS
SSHCYHCSCGSCQSSNYCQHCSCSCQSSCYCORES-SSQSSCYCQH S S-0SSSY -QH S:S-QSSSY-QH S S:-QSSSYQ
HCSCSCQSSCYCQHESCSCOSSIYCQHSCSSCNSESC--QEHYSSSORSSSHCYH SCSC0SSCYCQHSCSCQSSSYCQH
SCSCQSSCYCQHESCSCQSSCYCQHCSCSC0SSSYCQH S-SSQSS Y QH S SCQSSCY QH S S-QSSSY QH S SS
HSECCC-SEHYSSSQKSSSHCHHCSCSCQSSCYCQR-S-SSQSSCYCQH S:S-QSSSY-QH S:-S-0SSSY-QH S:S-0SS
SYCQHCSCSCQSSCYCQHASCSSQSS Y QH S S-QSSSY QH SS-0SSSY QH S:SSCHSECC:-SEHYSSSQQSSSH
HHCSCSCOSSCYCQHESCSCQSSCYCQH SNS QSSSY QH S SCESSCYCQH S-S-0SSSHSQH S-S-QSSSYCEH S
SCQSSCYCQHESCSCQSSSY-QSSSHSQH S-S-QSSSC-QH S S:-QSSAY QH S -S-QSSSY -QSSSH-QH S:S:QSS
SYCQHCSCS-QSSSHSQHS-S-QSESY QH SSS-QSS-Y-QH SSS-OSSSHSQH S-S-QSS-YDQH SNS-QSSSY-QH
SCSCESSCYCQHCS:S:-QSSSHSQH S:-S-0SSSYCEH-S:SCQSSCYC-QHCSCS:QSSSY-0SSSHSQH S:S-QSSSC-Q
HCSCSCQSSAYCQHCS:SCQSSSY -QSSSHCQH S S-0SSSY QH SSS-QSSSHSQH S:S-QSS Y -QH S:S-QSSSH
QHCSCS:-QSSSHSQH-S-SSQSSCYEQH-S:S:QSS Y -QH S:S:-QSSSHSQH S S-0SSCYCQH S-SCQSSSHCQHES
SCQSSSHSQHCS:S-QSSCYCQHCS:-SCQSSSHCQH S-SC0SSSHSQH S:S-QSSSY -QH SSS:-QSS-Y QH SSSSQSS
SHSQH-SC-S-QSSSH-QH-SCS-QSSSY-QC:SSS:-QSESC-BORHSSY-QC-SSQ-0SSSY-QH SNY-QSSRC:S:-SSQS
SSQRRCRSSSSRSESCCC-RRYSSTSRRSSSY RC-SSPCRSSSY QQORSRY-QSSSC-S-SSQSSSQRRYRYSS::CQ-RSS
SSHRSSSYCRH-SCSSQSESF-QH-SYS-QSSSQRQY-SCS:-RSQSC-RO-RSSSSHOSSSNRRCRS:-S-QSSSYEQY:SCY
0SSSC:S:-S:QSCSQDQY-SSS--QSMNC-QQ-HSSSSYQSSSY-QC:S-CDQSYSQY-COSSSS-PQ-S-AAQYCSS:SCE
SCVTEHTEDW RHKFSSNSICCEF-KQTV STFIQYEDINNESQVDRNHENKEVCSLYSQ VDDSLKVRCNY RVRTHSCSYY
BCSITBLYEYCOEQRFYHYK

>Md_HRNRL2
MSQLLTRIATIIDVENQYC QODKECDMISQQELKEFLENELQFIVONSEDSEAVDVIMLNMDLDOS “ROHLTDLVFQT IKKIL
LMKKCNKKESSQ NSYHMEEIEKEEKRWRKDLMRSNWNQKEEY - BRRSKYSLETEKVRYRLHEEERKDSVSSSDEEKDSEKK
NYTSNSSKANNKDEKTVSRKQ WRIKKESERISKKS EKRETDYERSSKQE -ERKKQDMKSTV -NNESNKR-QTVRFESE
EKQRTCQEKTNIYRRNYAM KNENCDIETNDSNKFSESKQI-S-S-KSYNSKRH TTS KESETCETKK SSS-HQSSKSSQY
SFBYINCTYSDS“SDSEC-TCSDYRNDT TSKSSSSNQY SQS-HSSSTK HKSSS KKASSM R"YNSSSESAQTHSS P
SCS:SDS:SCTDSDS:-S:-SESCSCS-SES-S-HSS:-SKRQ-SRS-YSSRS-RH:SSSSQSSHR-HRSSSC-EESVSS-RK:SSS
SSHRSSSNTQYSQS-RSSSSK-H-SSSCKOS-SSCAR--SSSSHOSSSS-QY:S:SKSSSS:S:SCS:S:S:S:S-SRSCS
SSDTSSSSSQY-SRS-RSSSSK-H-SSS-KHS-SSCAR--SSSSHQSSSS:QY:-SCPRSS-S:S:SCS:S:S:S:-SNKSSSS
QYCSCcSCHSSCSKC-H-SSSCCKSSSSCCR-HSSSSSSSQRHRS:SAS:S:S:SESCSCS-SES:S-HSS:SK-Q-SRSCHSSR
SCRHCSSSSQSSHRCHRSSSCEESVSSCRK-SSSCSSHQSSSSSQY-SRSCRSSSSK-H-SSSCKQS-SS-AK--SSSSHQSS
SSCQYC:S:-SKSS:StS:SCS:8:S:S:S:S:S SNKSSSStQY ScSCHSSCSK-H SSS-KQS-SS-AK--SSSSHQSSSS
QY:S:SKSS:SCS:SCSES:S:S:S-SNKSSSSCQY:S:ScHSSSK-H-SSS-KSSSSC-R-HSSSSSSSQRHRS-SASCS
SCSESCSCSC-SESC:SC-HSS:SK-Q-SRSCHSSRSCRH:-SSSSQSSHR-HRSSSCEESVSS-RK-SSS-SSHQSSSSSQY SR
SCRSSSSK-HCSSSCRQS-SSCAK--SSSSHQSSSSCQY:-S-SKSS:S:S:SCSCS:S:S:S:S:-SNKSSSSCQYSSCSCHSS
SK-HCSSS:CKSSSS:-CRCHSSSSSSSQRHRS:-SASASCS:S:-SESCSCSC-SES:S-HSSCSK-Q-SRSCHSSRSCRH:SSS
SQSSHRCHRSSSCEESVSSCRE-SSS:SSHOSSSSSQY -SRSCRSSSSK-H-SSSCKHS-SSCAK--SSSSHQSSSSCQYCS
SKSS:S:S:SCS:S:SCS:-S:-SNKSSSS:-QY-S:S-HSSCSK-H-SSSCRQS-SSC-AR-DSSSSHQSSSS:QY:-S:SKSSCS
SCSCSCSCSCSCSCS:SC-SNKSSSS:QY -S:SC-HSSCSK-H SSSCKQS-SSCAK--SSSSHQSSSS:QY:-S:SKSS-SCSCS
CS:S:S:SC-SNKSSSSCQY:S:ScHSS:SK-H-SSS:CKSSSSCCR-HSSSSSSSQRHRS:SAS:S:S:-SESCSCS:-SESCS
HSSCSK-Q-SRSCHSSRSCRH:SSSSQSSQR-HRSSSCEESVSSC-RK-SSS-SSHOSSSSSQY SRSC-RSSSSK-H-SSSCKQ



SCSSCAK-(-SSSSHQOSSSS:-QY-S-SKSS:-S:-S:-SCS:-S:-S:-S-S-S-SNKSSSS-QY-S-S-HSS:-SK-H:-SSS:-:-KSSSS
RCHSSSSSSSQRHRS-SAS-S-S-SESCSCS-SES-S-HSS-SK-Q-SRS-HSSRS-RH:-SSSSQSSQR-HRSSS-EESVSS
RK(-SSS-SSHQSSSSSQY-SRS-RSSSSK-H:-SSSC-KQS-SS-AK--SSSSHQSSSS:-QY-S:-SKSS:-S-S-SCS:-S:S:S

SC-SNKSSSS:-QY-S:-S-HSS-SK-H-SSS--KSSSS--R-HSSSSSSSQRHRS-SAS-S-S-SESCSCS:-SES-S-HSS:-SK

Q-SRS-HSSRS-RH:-SSSSQSSHR-HRSSSC-EESVSS-RK-SSS-SSHQSSSSSQY-SRS-RSSSSK-H-SSSC-KQS-SSC-AK

SSSSHQSSSS-QY-S-SKSS-S-S-SCS-S-S:-S-S-S-S-SNKSSSS-QY-S-S-HSS-SK-H-SSS-KQS-SS-AK--S

SSSHQSSSS:-QY-S:-SKSS:-S:-S:-SCS:-S:-S:-S-SNKSSSS:-QY-S-S-HSS-SK-H:-SSS:--KSSSS--R:-HSSSSSSSQRH

RSC-SASC-SC:-S:-SESCSCS-SES-S-HSS-SK-Q-SRS-HSSRS“-RH:-SSSSQSSHR-HRSSSC-EESVSSC-RK-SSS-SSHQSS

SSSQY-SRS-RSSSSK:-H:-SSS-KQS-SS-AK--SSSSHQSSSS:-QY-S:-SKSS:-S:-S-SCS:-S-S:-S:-S:-S:-S:-S:-SNKSSS

SCQY-S:-SC-HSS-SK-H-SSS-KQS-RS-AK--SSSSHQSSSS-QY-S-SKSS-S-S-SCS-S-S-S-S-SNKSSSS-QY"S

SCHSSCSK-H-SSS:--KSSSS:--R:-HSSSSSSSQRHRS:-SAS:-S:-S-SESCSCS:-SES-S-HSS:-SK-Q-SRS-HSSRSC-RH

SSSSQOSSHR-HRSSS-EESVSSC-RK-SSS-SSHQSSSSSQY-SRS-RSSSSK-H:-SSSC-KQS-SSC-AK--SSSSHQSSSS-QY
SC-SKSS-S:-S(-SCS:-S:-S:-S:-S-SNKSSSS:-QY-S:-S:-HSS-SK-H:-SSS:--KSSSS--R:-HSSSSSSSQRHRS:-SASAS(:S
SC-SESCSCS(-SES:-S-HSS-SK-Q-SRS-HSSRS"-RH:-SSSSQSSQR-HRSSS-EESVSSC-RK-SSS-SSHQSSSSSQYSR

SCRSSSSK-H-SSSC-KQS:-SS-AK--SSSSHQSSSS-QY-S:-SKSS:-S-S:-SCS:-S:-S:-S:-S:-SNKSSSS:-QY-S:-S:-HSS:S

K-H-SSSC-KQS-SS-AK-DSSSSHQSSSS-QY-S-SKSS-S-S-SCS-SISSS-S-SNKSSSS-QY-S-S-HSS-SK-H-SSS

KSSSSC-C-R:-HSSSSSSSQRHRS:-SAS:-S:-S-SESCSCS-SES-S-HSS-SK-Q-SRS-HSSRSC-RH:-SSSSQSSQR-HRSS

SCEESVSSC-QK-SSS-SSHQSSSSSQY-SRS-RSSSSK-H-SSS-KQS-SS-AK--SSSSHQSSSS-QY-S-SKSS-S:-S:SC

SCS:SC:S:S:-SNKSSSS:-QY-S:-SC-HSSSSK-H:-SSSVC-KSSSM:--R:-YNSSSSSSQRHRS:-SAS:S:-S-SESCSCS:SESC:S
HSSC-SKRQ-SRS-YSSRS-RH:-SSSSQOSSHR-HRSSSC-EESVSSC-RK:-SSS-SSHQOSSSSSQY -SRS-RSSSSK-H:-SSSC-K

QOSC-SSCAK-(-SSSSHQSSSS:-QY:-S-SKSS:-S:-S:-SCS-S:-S:-S:-S:-S-SNKSSSS:-QY-S:-S:-HSS:-SK:-H:-SSS:-:-KSSSS

RCHSSSSSSSQRHSSCSCCE-SFS:-S:SESE

>Md HRNRL3 (XP_007485533.1)
MSQLLTSITTILDVEFYQYC EDEECDTMSQSELKKFLENELRFILKNIEDIDTVDVIMLNMDQDRDKRVDFIEFLLLIFKITM
SFNKALKRKYMQOSKNN -EDENESEEEQEEEEE K -WDTDSSNSTWNSEKEY -TFRT-QSKKKQKVRHRESVHRREDSQ"-L-KR
KSSEKKHHRTESSNT RNDEDEYRIIIRKSK KRHNSEKSISKRL REESETDSEKSTQKS KRYKSNKA.KK FNTEENECT
KKCHFVTFERQK - IYDFS-SSRK KDSALIES SESDSC-SCKQ-SSS-QSSSQRRQ-SSSRRKSDSS--K-HSS-SQQSSSS
KD-S-SC-RSSSSH-H(:-SSS-C-KSSSS:-C-R:-HSSSSQQOSTSL-QH-SHSC-Y:-SDS-SAS:-S-S:-S-SDS-SEYVSDH:-S:-QSS
SRQ:--SRS-HSSSSCKH:-SKS-QSSSHRRQ:-SSS-RKSDSS-C-K-HSS:-SQQSSSS-KD-A-S-RSSSSH:-H:-SSS--KSSSS
RCHSSSSQOSTSLCQHCESHSCY-SDS-S-S-S-S:-SDS-SEY-SDY-S-QSS-SRQ--SRS-HSSSS-KH:-SKS-QSSSHR
RQ:-SSSC-RKSDSS-C-K:-HSS:-SQQSSSS-KD:-S:-S:-QSSSSHC-H:-TSS:-C-KSSSSK:-Q:-QOKSTSEWSSSFASVRSSSI-RTKS
ISRTKS SSCSK--SSSSHQOSSSSVKDRS-S-RSSSSH-H:-SSSS-KSSSSR:-R:-HSSSSQOSTRL:-QH:-SHSC-Y:-SDS:-SAS
ASAS(-SC-SESDFDSDSEYVSDH:-S:-QSS-SRQOR-SRS-HSSSSC-KH-SKS-QSSSHR:-Q-SSS-RKSDSS--K-HSS:-SQQSS
SSCKD:-SCSCRSSC-SHC-H:-SSS:--KSSSSC-C-R:-HSSSSQQOSTSL:-QH:-SHS:-Y:-SDSC-S:-SC-S:-SESC-SEYVSDH:-S:-QSSC:S
RQOCC-SRS:-HSSSSCKH:-SKS-QSSSHRC:Q:-SSS-RKSDSS-C-K-HSS-SQQSSSS-KD-A-S-RSSSSH-H:-SSS:--KSSSS
RCHSSSSQOSTSLGQHCSHSCY-SDS-SAS-S-SC-S:-SESC-SEYVSDH:-S:-QSS-SRQ--SRS-HSSSS-KH-SKS-QSSSH
RCQE-SSSCRKSDSS--K:-HSS-SQQSSSS-KD-A-S-RSSSSHC-H:-SSS--KSSSS-C-R:-HSSSSQQSTSLC-QH-SHS:-Y-SD
SCSESE8:SESDSCSEY-SDH:-S:-QSS-SRQ--SRS-HSSSSC-KH:-SKS-QSSSHRRQ-SSS-RKSDSS-C-K-HSS-SQQSSS
SCKDC-SC-SCRSSSSHCHC-TSSC-C-KSSSSK-Q-QKSTSEWSSSFASVRSSSI RTKSISRTKS SSC:SK(-(-SSSSHQSSSSVKD
RSCSCRSSSSH:-H-SSSSC-KSSSSR-R-HSSSSQQOSTRL-QH-SHSC-Y:-SDS-SASASAS:-S:-S:-S:-SDFDSDSEYVSDH:S
QOSSC:-SROR:-SRS-HSSSSC-KH-SKS-QSSSHRRQ-SSS-RKSDSS:-C-K-HSS-SQQSSSSC-KD-S-S-RSSSSH:-H:-TSSC:CK
SSSSRC-R:-HRSSSQQOSTSLC-QHG-SHS-Y-SDS:-S:-S:-S:S:-SDS-SEYVSDH-S-QSS-SRQ-DSRSRHSSSSC-KH:-SKS-QS
SSHRRQ*-SSS-RKSDIY K HSI SQLSSSS-KD(-S:-S-RSSSSH-HETSS-C-KSSSS-C-R:-HSSSSQQSSSL-QH-SHSCY
SDSCSCFESGSESDFDSDSEYVSDH:-SC-QSSC-SROR-SRS-HSSSSC-KQ-SKS-QSSSHR:-Q-SSS-RKSDSS--K-HSS:S
QOKSSMSCKSIVFF

>Md_HRNR (XP_007485531.1)
MSQLLTSMATIMDIFYTYC KDEECDTMNQSELKEFLEKELQFILKNIDDIETIDIMMLNMDLDHNKKIDFIEFLLLVFKLIM
ILNKTFKKEYCQSHTEEQSEKEEEEESDSSKSSRNSKQ RKKONSRTRHSRRHR -KEYESDSENSSQHR KKCRSKKNQEDDL
KKOKSSESDSDHSBSSKQQO 'SRTSHSSSS RHSSSSQSSKS KHES SQSSSSK-H SSSS KSNSS R HSSSSHQSSS
SCSL:SCS:S:SDS"SSESDSQC SDHSS SKQOORSRS HSSSS KH SSS"QSSSQRRHRTQS EESESS  KRSSSASHK
sssscRcescscssQSSKSCRHES SCHSSSSK-H-SSSCCKSSSS-CRCHSSSSSSSQRHRS SASCS-SSSCSESCSCSCS
ES-SCHSS"SKQQ SRS HSSRS"RH"STS QSSSQRRHRSSS EESVSS QK HSSSSSHQSSSSSQY S"S-RSSSSKEH
SSSCRHSCSSCAK-CSSSSHOSSSS-QY S:SKSS:S:SCSCSCSCS:S:S SSKSSSSCQY S:SKSS-S:SCSESESEScS
SCSC8CSC8:8CSC8-SSKSSMSCQY S -SKSSC8CSCSESCLESCSE8CSES:8CS 8 S SSKSSIS -0y s sKsscs
SCSSSCSCSCSCSESSKSSISCOY SSSKSSCSCSCSESCSCSCSCSESESCSNKSSSSCQY S:S-HSSSSK-H SSSCCKS
SSSCCR-HSSSSSTSQRHHS SAS S-S SCSCS"SESASES SCHSS SKQQ SRS"HSSRS"RH"SSSSQSSOR"HRSSS
EESVSSCOK-HSSSSSHQSSSSSQY SCSCHSSCSK-H-SSS-RQS-SSCAK -SSSSHOSSSSCQY-SCS:SCSCSCSESCS
sssKsBss-QccscspgssssK-HRSSSKARTC IBARECDSSSSHOSSSSCQHSSCTCSDY Y Y SSQSSISC-QC:S:SDQS
SSSK - H-SSS " KESESC -SK ERFESY

>Md_RPTN (XP_001372240.1)

MAILLNSILTVIEVFHEYAKENDDCTSL KKELKQLLLKEFQEILRRIHDIQTVDTILQLLDRDHDEHIDFNEFLLLVFKLAQ

ACYLTQSKKLCRDKT - SHQER REKTRDHHLIEE M-KQOKQKHR -QRODSHR -QSERQDRDSRY -QSERQDRDSRY-QSERQ
DRDSRY-QSERQDRDSHY -QYE-QDEDSHY -QHE -HDHHCHHDHS -KDQHSHH -QDERQDHHSHHDQSERQDNTSRC-QSKRL
QDSHHTNSSRI QODIHSDQSKRR -QEA-C-QSERQSYVSCL -LNKRQSFC SKIE QODH-SHY-QSQRL-QESNC -QTDRQOR
LNT-NSHSC-RQ-QEY-C-QTDRQ-LDSHC-QS -RQ*-LDSHY -QSR-QEL-TQC-QS-RQ-LDSHY-QS-SQ-LDSHY -QS"DF
QESSY -QS-RE-LDSHY QS “RQ-LDSHY -QS-RQ-LDSHY -QS-RQ-LDSHY-QS -RQ*-LDSHY QS -RQ-LDSHY QSR
Q-LDSHY-QS-RQ-LDSHY-QS -RQ-LDSHY-QS-RQ-LDSHY -QS-RQ-LDSHY-QS-RQ-LDSHY-QS-RQ-LDSHY-QY



F-QDSSY“QTHRQ -LDT"Y YSEVQ-QNSQFONS“RR-QAEQDLSRNQDHVS EDRQ-HFHQ"LWOBERESESRQHKVYSQS
QQOERTLCHK REWQKD TEQT " QAQDRR CEEKKSYQRYDQQTHKEEQSHOTRDRQ HEEQ " TSSQRONRQSC NEQSHWTQ
DNQTQNRQTRDNEKYHQTRDRQDHQDCSNEQSHORQDRQTR “EEESSCQTOSREAHE -QROQOKSONQRYQ -NQONHBOTRSS
THESHHVRHQIQ"SQRRS-DQSSYBTONH NQRASN-RHTTNSAVASNBLYDYVQEQKAQ HHN

>Md TCHH

MBOLLKSIVNIVEVYNQYAKSDCD  TALSKKALKNLLQREFDILRRBHDBQTVDLVLQLLDRDCN VVDFNEFLLLLFRVAQ
ACYYALSQAT NE-KRRVKLEEKRERSQDFLREENQRRRDTRERQLOEEEELQQAEQQERERQRSDARSLFERQRQERVRQOSA
SEEEQLORQEQERRLOERERQSLEDEQLQRBRKERQKERQTREEEQRQROELEQERRRREQRQESAE - YKRQEQERQRREQQR
ERQEESLQERADQSLEEEQQLRRQEERKVREK ESRSLRLOWQLEREVE RONKVYSKBRROERQFLEEESSLRQQREEERRR
QQERERQLLEEEALQRQDRF-RLRDEDFEDSFQEERARQLREEEQIRRRQIRDRQLOEEERRRDLKIQWLPEEETERRRNRLY
AKPSEQQOERERRRVORERQLREEEERELQQLERRREQEQLYREEERLEQEEEQLRRRQEREEKRQRQERERQLREEEALQQQ
DRFRRLRDDLDDSFQEERARQLLEEEQIBROQIR -RQLQEEEL -RDLKIQWLEEEETERRRNRLYAKBSEQQQERKRREQLE
RQRKEEEELQQEEEQLORLEQELEKKREELEKRRRQEQRERQYREEEQLOEEEQLORLEQE LENKLEE LEKRRRQEQREKT LB
W

>Md_TCHHL1 (XP_007485516.1)
MPQLLQSVICVMEAFQKYAKEE DCWTLNSCQLKRLLLCEI-EFLKBFDILTACTSLHFLDRD-D-SISFDEFILLIFDLLNI
CYQDIHSFLNQEPBKPKSNTEEKFS DTEACEASEDYQRVA-BDOYEQRLT TESPSLVNBIEKVEDTVSKEDBODDLESPKLL
KEVEHNHPKSQYY EEAKQSQERSQYVQAT AD"IPPEEKKPPKEFVKRTCSQKDERIVSEEHEVE EQVDKDPRDHBSEQE
KEQNVEIQSVHMEETAQRTSESBE - TIIKDVCEHTDTQ"LASQEDHERKL TTDLEAEKAEEKLSETERLEEBRDDD TSDIQ
EBLQOIPSEKQEQ KEYETTKIBAK N-SRVBETEVFIDEKKEKRKEETLDTV KKD EKTKQMETLTEQEAE KEKQLE LEE
K EIRKDS " IBDFKSVDDKNHYEHK BAABEEIKVSEISESEYQ DKTBETRDRVQVS-SQDDQSK KNRRIIQILDQBIEQY
DRHQVENQDDTLSETYSNBED-KS*SETRDLBAQKKSQ - QVDAQEQPDQ “DCKNYL TQESLVE DKSRTPEKEVLIDKDNE
NITEEQEKLAKEKKSDTAEESQSQBESQESMKOKATETSPKIEIKNPTDDIDEQLSIVESAEKEDHRKDPEAH BEAEE K E
ESESQEABLE Q- BETQ LALDAREDTLNEBIPREDKSAQKLACE -SELQYAVNKED SSE LSELIKKKARDTKLCSSS DEI
QSNBIYENIQKT EﬁlDLLDTEEHLDQTDTSQTSSIELSVEREIQKSECSDFIALLDILYDDTQELRNQT DBESDEEY“NQQ
EILAYQSQEDIH-QPOQEDQOQLRDDSSRKY

>Md_TCHHL2 (XP_007485517.1)

MBOLLK IITVIDVFYKNAWTD “CQRLSKQELKQLLQQEF EALQKE HSETTDKILQLLDKD D TVDFSEFVFLVFSVVEK
ACYACIQBLLCE LLE-CRRYETQEBOK RTEDIBL SNELBATTDNHRDDENNQEQTPONAAQCRVTA-QKESSEETRIHIR
DENTATRTSECHHI-CETSTFRSNERKDBVNED“KYNVRDRFSRDDERDEVKEQTBEQRES KRHFIETIPMBESDNRRENVI
EEVBTOMNRMYHDREQFEAQ - DDERLQLRDE IBSPRDEERY TVREKSKEVRYNRRYQMS “QIB-ALEKRRNQIKVQISSAER

C

>Md_PGLYRP3

MRMFVCFLFFSILCL-CCD-VBDVLSED-NETESLEFNFQDLINNITLLIERVKTBY - -SFQMVSRSEW KBS CNIQLRTH
YLIIHHILCQECHEKATCRORVK LOELHIKINCWCDVAYNFLICEDCNVYECLCWTLECTHTMCYNRKSLCOFAFVCSAA

;!ISAAALTAAENLISFAVYN YLSPRYIQBLFVQSESCLACYQK MSKKECEDIVBRSSW AQDTDCSKLE BAKYVVIIHT
RNCNETEECQIALRYIQSYHIERMKFCDIAYNFLVC-ED-KAYECVCWDTECAHTY YNDICLCIAFM-LFTDNBENDAALK

ARQDLIQCSVDK YLDBDYLLV-HSDVVNTLSBAQALYDQIKTCBHFKH

>Md_S100A9 (XP_001372115.3)
MENCTMEKALDIIVNTFHHYSTRV NIDTLVK EMKQLITKELINFIKNAKDLQDVKHLMQELDTNQN QVDFKEFSMMMARL
TMATHEKMHENAIDKDHHSH l LECKCC:SSCCESCHCHGHSH

>Md S100A11 (XP 001366952.1)
MAKKVYITEIERCIESLIAVFQRYA QEKTNSSTTLSKTEFLRFMNTELASFTQNQNDI VLDRMMKKLDLNCD -QLDFQEFL
NLI LAQACHKSFTDSQONIKNK

Supplementary Figure S3. Amino acid sequences of proteins encoded by EDC genes of opossum. (A)
Amino acid sequences of proteins encoded by SEDC genes of opossum. (B) Amino acid sequences of
opossum SFTPs. (€C) Amino acid sequences of proteins encoded by other EDC genes of the opossum.
To show the peculiar amino acid compositions of SEDCs and SFTPs and the importance for protein
cross-linking the following amino acid residues are highlighted: lysine (K) and glutamine (Q) as potential
sites of transglutamination; cysteine residues (C) as potential sites of disulfide bonds; glycine (G),
proline (P) and serine (S) are highly abundant residues not directly involved in cross-linking. When
available, the GenBank accession number is shown. Only the S100A proteins whose genes are flanking
PGLYRP3 and TCHH are included here. SEDC, single coding exon epidermal differentiation complex;
SFTP, S100 fused-type protein; Md, Monodelphis domestica.
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Hs_CRNN M-PQLLQNINGITEAFRRYARTEGNCTALTRGELKRLLEQEFADVIVKPHDPATVDEVLRLLDEDHTGTVEFKEFLVLVFKVAQACF
Bt_CRNN M-PQLLRNINGIIEAFRRYARMEGDCAVLERGELKRLLEKEFADVIVKPHDPATVDEVLRLLDEDDTGTVEFKEFLVLVFKVAQACF
Em_CRNN M-PQLLRNIHGIIEAFGRYAKTEGNCMVLTRGELKRLLEHEFADVIVKPHDPVTVDEVLRLLDEDDTGTVEFKEFLVLVFKVAQACF
Md_CRNN M-PQLLGNIDGIIQAFSRYAKTEGDCTTLTKGELKKLLEQELADVIVKPHDPATVDQVFHLLDEDSKGTVDFKEFLVLVFKVAQACY
Oa_CRNN M-PQLLGNIVGIIQAFNSYARTEGDCTTLSRGELKKLIEREFAEVIVKPYDPETVDTVLHLLDDDADGKVGFTEFLALVFRVAQACY
Hs_FLG2 M-TDLLRSVVTVIDVFYKYTKQDGECGTLSKGELKELLEKELHPVLKNPDDPDTVDVIMHMLDRDHDRRLDFTEFLLMIFKLTMACN
Em_FLG2 M-TDLLRSVVTIIDIFYKYTRQDGECGTLSKEELKELLEKEFHPILKNPDDPDTVDVIMHMLDRDHDRRLDFTEFLLMVFKLAMACN
Bt_FLG2 M-TNLLRSVVTVIDTFYKYTKQDGECGTLSKDELKELLEKEFRPILKNPDDPDTVDVIMHILDRDHDRRLDFTEFLLMVFKLAMACN
Md_FLG2 M-SVLLQSIVNIIDIFYQYAEDDGECETLSKKEMKELLEKELSSIMSNPKDPQITIEAIFHILDQDHDDKVNFAEFLLMVFKLAMSFN
Hs_FLG M-STLLENIFATIINLFKQYSKKDKNTDTLSKKELKELLEKEFRQILKNPDDPDMVDVFMDHLDIDHNKKIDFTEFLLMVFKLAQAYY
Bt_FLG M-STLLENINDIIKIFHKYSKTDKETDTLSEKELKELVEVEFRPILKNPGDPDTAEVFMYNLDRDHNNKIDFTEFFLMVFKVAQVYY
Em_FLG M-STLLENITAIIDLFQQYSSNDKENDTLSKKELEELLETEFQPILENPNDPDTADDFMHILDLDHNKKVDFTEFFLMVFKLAQAYY
Md_FLG M-SHLLSSILSIIEVYYKYTSQDQDCNTLCKRELKKLLENEFRPILKNPDDPDTVEIFMQMLDRDHDKKVDFIEFLLMIFKLTMACN

Oa_SFTP1 M-SQLLKSIVTVIDIFYHYTQGDGDCETLSKGELKELLEKEFRPILKHPNDPDTVDVIMQILDRDHDRRVDFTEFLLMVFKLTQACN
Ta_SFTP1 M-SQLLESTIATIIDVFYHYTQGDGHCETLSKRELKELLKKEFRPILKNPNDPDKVDAIMQMLDQDHNRRVNFTEFLLLVFKLTQACN
Ta_SFTP2 M-SQLLKSTIATIIDVFYHYTQRDGDYETLSKRELKELLKKEFHPILKHPNDPDTVDIIMQMLDQDHDRRVNFAEFLLMVFKLTQACN
Ta_SFTP3 M-SQLLKSISTIIDVFYHYTQRDGDYETLSKRELKELLKKEFRPILKHPNDPDTVDVIMQMLDQDHDRRVNFAEFLLMVFKLTQACN

Hs_HRNR M-PKLLQGVITVIDVFYQYATQHGEYDTLNKAELKELLENEFHQILKNPNDPDTVDIILQSLDRDHNKKVDFTEYLLMIFKLVQARN
Bt_HRNR M-PKLLQSIVTVIDIFYQYANQAGECDMLNKAELKELLENEFGQILKNPDDPDTVDIIMQNLDHDRNKKVEFTEYLLMIFKLAQACN
Em_HRNR M-PKLLPSIVSVIEIYYQYATEEGECNSLNRAELKELLENEFRQILKNPDDPDTVDIIMQSLDRDHNKKVDFTEYLVMIFKLAQACN
Md_HRNR M-SQLLTSMATIMDIFYTYCGKDEECDTMNQSELKEFLEKELQFILKNPDDPETIDIMMLNMDLDHNKKIDFPEFLLLVFKLIMILN

Md_HRNRL1 ~ M-SQLLRSIVTVIDVFYNYCGQDEECDTMCKKELKELLYKEMGPLLKNPNNPDTVDIFMQILDRDHDRRVDFTEYLLMVFKLTMACN
Md_HRNRL2 ~ M-SQLLTRIATIIDVFNQYCGQDKECDMISQQELKEFLENELQFIVQNSEDSEAVDVIMLNMDLDQSGRGHLTDLVFQIIKKILLMK
Md_HRNRL3 ~ M-SQLLTSITTILDVFYQYCGEDEECDTMSQSELKKFLENELRFILKNPEDPDTVDVIMLNMDQDRDKRVDFPEFLLLIFKITMSFN
Md_TCHHL1  M-PQLLQSVICVMEAFQKYAKEEGDCWTLNSGQLKRLLLGEIGEFLKPF-DILTAGTSLHFLDRDGDGSISFDEFILLIFDLLNICY

Hs_RPTN M-AQLLNSILSVIDVFHKYAKGNGDCALLCKEELKQLLLAEFGDILQRPNDPETVETILNLLDQDRDGHIDFHEYLLLVFQLVQACY
Bt_RPTN M-TELLNSILTVIRVFQKYAKENGDSTSLCKEELKQLLLAEFGDILRRPNDPETVETILSLLDRNRNEHVDFHEYLLMVFQLAQACY
Em_RPTN M-AQLLSSILTVIKVFQKHASENGDCTSLCKKELKQLLLAEFGDILWRPNDPETVETILTILDRDSNGHIDFHEYLLLVFQLAQACY
Ta_RPTN M-SQLINSILRITIEVFQNYANADDNCVSLTKTELSELLQAEFGNLLRRPRDPKTVDTILQLLDRDRDGVVGFNEFLLLVFKMAQACH
Md_RPTN M-APLLNSILTVIEVFHEYAKENDDCTSLGKKELKQLLLKEFQEILRRPHDPQTVDTILQLLDRDHDEHIDFNEFLLLVFKLAQACY
Hs_TCHH M-SPLLRSICDITEIFNQYVSHDCDGAALTKKDLKNLLEREFGAVLRRPHDPKTVDLILELLDLDSNGRVDFNEFLLFIFKVAQACY
Bt_TCHH M-SPLLRSIFNITKIFNQYASHDCDGTTLSKKDLKNLLEREFGDILRRPHDPETVDLVLELQDRDRDGLIDFHEFLAIVFKVAAACY
Em_TCHH M-PALLRSICDITEIFNQYASNDCDRAALCKKDLKELLEREFGDVLRRPHDPETVDLVLELLDRDHNGLIDFHEYLLLIFRMAQACY
Md_TCHH M-PQLLKSIVNIVEVYNQYAKSDCDGTALSKKALKNLLQREFGDILRRPHDPQTVDLVLQLLDRDCNGVVDFNEFLLLLFKVAQACY
Ta_TCHH M-SPLLKSIIDISEIFNYYATCDGDDVKLNKGELRTLLQREFRDVLRRPQDPQTVDLVLQLLDRDRDGSVDFNEFLLLVFKVAQACY

Hs_TCHHL1  M-PQLLRNVLCVIETFHKYASEDSNGATLTGRELKQLIQGEFGDFFQPC-VLHAVEKNSNLLNIDSNGIISFDEFVLAIFNLLNLCY
Bt_TCHHL1  M-PQLLRDILCVIETFHKYAREDA--ATLTCTELKQLIQSEFEDIFQPC-AIHAVERNLNLLNIDSNGAISFDEFVLAIFSFLNVCY
Em_TCHHL1  M-PRLLRRVLCVIETFHKYAREDGDGVTLTHRELKQLLQGEFGDILQPH-VMHAVEKNVNLLDIGSDGTIRFDQFVLATCNLLNHCY
Oa_TCHHL1  M-PRLLKSVTDVMEVFHKYAQEDGGQAVLTKDGLRQLLRSELGDILQRSPDGRYVGSEVDLLDANHDGVIDFNEFILLVFGLLNACY
Bt_TCHHL2  MTHRLLRSIISIIDAFLPNAKSDGDCQSLNKTELKKLLQEEFGNALEESNNSETTGKILQQLDQDGDQTIDFSELILLMFAVTTAYY
Md_TCHHL2  M-PQLLKGIITVIDVFYKNAWTDGGCQRLSKQELKQLLQQEFGEALQKPGHSETTDKILQLLDKDGDGTVDFSEFVFLVFSVVKACY

Supplementary Figure S4. Amino acid sequence alignment of $100 domains of SFTPs. Amino acid
sequence alignment of SFTP proteins of human, cattle, elephant, opossum, platypus and echidna.
Amino acid residues conserved in all species are colored in red. Amino acid residues and highly similar
residues (D/N, D/E/Q, L/M, I/V, F/Y) conserved in >50% of all investigated species are colored in blue.
Species: Human (Homo sapiens), cattle (Bos taurus), elephant (Elephas maximus indicus), opossum
(Monodelphis domestica), platypus (Ornithorhynchus anatinus) and echidna (Tachyglossus aculeatus).
Accession numbers: human CRNN, NP_057274.1; human FLG2, NP_001014364.1; human FLG,
NP_002007.1; human HRNR, NP_001009931.1; human RPTN, NP_001116437.1; human TCHH,
NP_009044.2; human TCHHL1, NP_001008536.1; cattle CRNN, NP_001178232.1; cattle RPTN,
XP_010801377.1; cattle TCHH, XP_002686080.3; cattle TCHHL1, NP_001193524.1; cattle TCHHL2,
XP_024845739.1.
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Supplementary Figure S5. RPTN and TCHH are pseudogenes in the platypus. (A) Nucleotide sequence

M AQLLNSTIULSVIDVTFHZ KYAIKSG NGDT CATLILTCTKTE E L
ATGGCTCAACTCCTGAATAGCATACTCAGTGTGATTGACGTATTCCACAAATATGCCAAAGG-GAATGGGGACTGTGCCTTACTATGCAAGGAA-GAGTT
ATGTCTCAGCTCGTCAGAAGCATCCTCAGGGTCATCGAGGTTTTCCAAAGCTATGCCAATGCIGGACGACAACTGCGTCTCGCTGGACCAAGACIGAGCT

M S QL V RSTIULRVIEVFQSYANAGRI~ QLU RLAGTPRUPS

frameshift frameshift

K Q L L L AETFGDTIWL
GAAACAACTGCTCTTGGCTGAGTTTGGAGACATCCTCC
CAAGGAACTTCTGCAAGCAGAGTTCGGCAACCTTCTGA
S RNFCKQSSATF -

stop

M S P L L R S I Cc bI T E I F NQY V S HDTCTUDG
ATGTCTCCACTTCTGAGAAGCATC-TGTGACATCACTGAAATTTTCAATCAGTATGTCTCTCATGATTGTGATGG
ATGTCTCCCCTCCTGAAGAGCATCITCCGACATTTCCGAGATCTTCAACCACTACGCCACGTGCGACGGCGATGA

M S P LLIKJSTITI RUHTFI RDILAGQPTLRHVYVRIRR R -

frameshift stop

alignment of human and platypus (Ornithorhynchus anatinus) RPTN until the first in-frame stop codon

of the platypus RPTN pseudogene. Nucleotide insertions leading to frameshifts are marked by red

shading. The corresponding amino acid sequences are shown above and below the nucleotide
sequences. (B) Nucleotide sequence alignment of human and platypus TCHH until the first in-frame
stop codon of the platypus TCHH pseudogene. A nucleotide insertion leading to a frameshift is marked
by red shading. The corresponding amino acid sequences are shown above and below the nucleotide
sequences. Note that the premature stop codons in platypus RPTN and TCHH are located in coding
exon 1. Supplementary Table S1 provides information about accession numbers and the positions of

the platypus RPTN and TCHH pseudogenes from the start codon to the first in-frame stop codon.
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Supplementary Figure S6. The sequence repeats in the carboxy-terminal domain of platypus and
echidna SFTP1 proteins are similar to those of human FLG2 and HRNR. Comparison of sequence
repeat motifs of human, platypus and echidna SFTPs. Vertical dotted lines mark the borders of
segments of similar sequence within longer repeats. Amino acid residues are presente in the one-letter
code. Dashes mark gaps that were introduced to optimize the alighment. Note that human FLG does
not contain sequence repeats of a length similar to those of the other SFTPs shown here, resulting in
a sequence motif with low conservation (small height of letters) at all positions. Species: Human (Homo
sapiens), platypus (Ornithorhynchus anatinus), echidna (Tachyglossus aculeatus). GenBank accession
numbers: human FLG, NP_002007.1; human FLG2, NP_001014364.1; human HRNR, NP_001009931.1.
SFTP, S100 fused-type protein.



A

Human

Opossum

Platypus

Echidna

B

Human ASPRV1
Opossum ASPRV1
Platypus ASPRV1
Echidna ASPRV1

Human ASPRV1
Opossum ASPRV1
Platypus ASPRV1
Echidna ASPRV1

Human ASPRV1
Opossum ASPRV1
Platypus ASPRV1
Echidna ASPRV1

Supplementary Figure S7. ASPRV1 is conserved in monotremes and therian mammails. (A) Gene locus
of ASPRV1 in human, opossum, platypus and echidna. (B) Amino acid sequence alignment of ASPRV1
proteins of human, opossum, platypus and echidna. Species: Human (Homo sapiens), opossum
(Monodelphis domestica), platypus (Ornithorhynchus anatinus), echidna (Tachyglossus aculeatus).
Accession numbers: Human ASPRV1, NP_690005.3; opossum ASPRV1, XP_007476366.1; platypus
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Supplementary Figure S8. Caspase-14 (CASP14) pseudogenes of the echidna contain partial or

complete deletions of the exon encoding the catalytic site. Nucleotide sequence alighment of the

third coding exon of the human (Hs, Homo sapiens) CASP14 gene and the homologous sequences of
echidna (Ta, Tachyglossus aculeatus) caspase-14-like 1 (CASP14L1), CASP14L5, CASP14L6 (Suppl. Table
S5). Note that a deletion (indicated by dashes) of 38 nucleotides in Ta CASP14L5 leads to a frame shift.
This exon is entirely missing in the Ta CASP14L6 gene, in which additional mutations have distroyed

splice sites of other exons. The amino acid sequence encoded the human exon is shown above the

nucleotide sequences. The cysteine within the motif QACRG (highlighted by yellow shading) at the end

of the amino acid sequence is the active site of the caspase. Six nucleotides of the introns flanking the

exonic sequences are included in the alignment. Splicing signals at the ends of introns are underlined.
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Supplementary Figure S9. Expression patterns of LELP1, SMCP and CRCT1 in human tissues. mRNA
(A, B, E) data were downloaded from GenBank at
https://www.ncbi.nlm.nih.gov/gene/149018/?report=expression (last accessed on 4 August 2023) (A),
https://www.ncbi.nlm.nih.gov/gene/4184/?report=expression (last accessed on 4 August 2023) (B)
and https://www.ncbi.nlm.nih.gov/gene/54544/?report=expression (last accessed on 4 August 2023)
(E). Protein immunolocalization data were downloaded from Protein Atlas (version 23.0, release date:
2023.06.19) at https://www.proteinatlas.org/ENSG00000203784-LELP1/tissue/testisttimg  (last
accessed on 4 August 2023) (C) and https://www.proteinatlas.org/ENSG00000163206-
SMCP/tissue/testist#img (last accessed on 4 August 2023) (D) (Uhlén M et al. 2015). Arrows point to
sites of immunostaining (brown). mRNA data are publicly available without restrictions at the NCBI
website. They were obtained from BioProject: PRJEB4337 (Fagerberg et al. 2014). Protein
immunolocalization data were not available for CRCT1. RPKM, reads per kilobase of transcript per
million mapped reads.
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