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MFSFVDIRLA LLLSATVLLA RGQGEDDRTA GSCTLDGQYY NDRDVWKPEP

—_

MLSFVDNRIL LLLAVTSFLA SCQSGPTGEK GPRGDRGPQG RNGRDGKDGL

51 CQICVCDSGT VMCDEVICED TSDCPNPVIP HDECCPICPD DGFQEPKVEG 51 PGVAGPPGPP GLGGNFAAQF DGGKGSDPGP GPMGLMGSRG PNGPPGSPGP
101 PQGDRGAKGE PGPAGFPGND GIPGQPGLPG PPGPPGPPGL GGNFSPQMSG 101 QGFTGHAGEP GEPGQTGSIG ARGPSGSAGK PGEDGNNGRP GKPGDRGGPG
151 GFDEKSGGGM SMPGPMGPMG PRGPPGPPGS SGPQGETGPP GEPGEAGSSG 151 TQGARGFPGT PGLPGMKGHR GYNGLDGRKG ESGSGGAKGE TGAHGANGNP
201 PMGPRGPAGP PGKNGDDGES GKPGRPGERG ASGPQGARGE PGTPGLPGIK 201 GPAGSRGLNG ERGRAGPAGP AGARGADGST GPAGPAGPLG AAGPPGFPGA
251 GHRGFSGLDG AKGESGPAGP KGEGGASGEN GAAGAMGPRG LPGERGRAGP 251 PGPKGEIGGA GANGPSGPQG GRGEPGTNGA VGPVGPVGNP GNNGINGAKG
301 NGAAGARGND GAAGAAGPPG PTGPAGAPGE PGGPGAKGEV GAQGARGGEG 301 AAGLPGVAGA PGFPGPRGGP GPQGPQGSTG ARGLGGDPGP SGQKGDSGAK
351 PQGSRGEAGN PGPAGPAGLA GNNGADGNPG TKGAPGSAGI AGAPGFPGPR 351 GEPGHSGVQG AAGPAGEEGK RGSTGEVGAT GPAGLRGARG GAGTRGLPGL
401 GPPGPQGAGG APGPKGNTGE VGANGAKGEA GAKGESGPAG VQGPAGPAGE 401 EGRGGPIGMP GARGATGPAG IRGAPGDAGR AGESGLTGAR GLPGNSGQGG
451 EGKRGSRGEP GAAGARGAPG ERGGPGSRGF PGSDGAAGPK GGPGERGGAG 451 PPGKEGPSGA AGLDGRTGPP GPTGPRGQPG NIGFPGPKGP GGEAGKGGDK
501 VAGAKGNTGE PGRNGEPGMP GSKGMTGSPG SPGPDGKTGP SGAGGQDGRP 501 GPTGATGLRG GPGADGNNGA PGPAGVVGNA GEKGEQGPSG APGFQGLPGP
551 GPPGPVGARG QPGVMGFPGP KGAAGEGGKP GERGVMGPGG AVGAPGKDGD 551 AGPAGEAGKP GNQGMHGDQG LPGPAGVKGE RGNSGPAGSA GSQGAIGARG
601 VGAPGAPGVA GPSGERGEQG AGGPPGFQGL SGPQGAIGET GKPGEQGLPG 601 PAGTPGPDGG KGEPGSVGIA GGPGHQGPGG MPGERGAGGT PGPKGEKGEG
651 EGGAPGSAGS RGDRGFPGER GAPGPSGPSG ARGSPGSAGN DGAKGEAGAA 651 GHRGLEGNMG RDGARGAAGP SGPPGPSGAN GEKGESGSFG PAGPAGLRGP
701 GAPGGQGPPG LQGMPGERGA GGLPGLKGDR GDQGVKGADG AGGKDGVRGM 701 SGERGEGGPA GPPGFAGPPG SDGQSGPRGE KGPAGGKGDV GPAGPSGPAG
751 TGPIGPNGPA GSPGDKGETG APGAVGPSGA RGAPGERGES GAPGPAGFAG 751 QSGPSGASGP AGPPGGRGDA GPSGLTGFPG AAGRVGGPGP AGISGPPGSA
801 PPGGDGQPGA KGEAGDNGAK GDGGAQGPAG PTGAPGPQGP AGNTGAKGAR 801 GPAGKDGPRG LRGDSGPAGP QGEHGQIGPS GIAGDKGPTG ESGPPGAPGT
851 GAAGPPGATG FPGAAGRVGP PGPSGNSGPP GPPGPGGKEG QKGNRGETGP 851 AGPQGVLGPS GFVGLPGSRG DKGLPGGPGA VGEPGRLGPA GASGPRGPAG
901 AGRPGELGAA GPPGAQGEKG QPGGDGPNGP SGTPGPQGIG GQRGIVGLPG 901 NIGMPGMTGT QGEAGREGSP GNDGPPGRPG TAGFKGDRGE PGSPGALGSS
951 QRGERGFPGL AGQLGEPGKQ GPGGPSGERG PPGPMGPPGL AGAPGEPGRE 951 GQPGPNGPSG AVGRPGNRGE SGPTGNGGPYV GAAGARGAPG PAGPRGEKGG
1001 GTPGNEGSSG RDGAAGPKGE RGESGVAGAS GAPGPPGAPG SVGPAGKSGD 1001 AGEKGDRGMK GLRGHGGLQG MPGPNGPSGE TGSAGITGPA GPRGPAGPHG
1051 RGESGPAGPA GIAGPAGPRG PSGPAGARGD KGEAGEAGER GMKGHRGETG 1051 PPGKDGRAGG HGAIGPVGHR GSPGHLGPAG PPGSPGLPGP AGPAGGGYDQ
1101 MQGPPGPSGQ SGESGPAGAS GPAGPRGPSG SAGAAGKDGM SGLPGPIGPP 1101 SGGYDEYRAD QPSLRAKDYE VDATIKSLNS QIENLLTPEG SKKNPARTCR
1151 GPRGRSGEMG PSGPPGPPGP PGPPGPPGGG FDMGFIAQPX QEKAPDPFRH 1151 DIKLSHPEWS SGFYWIDPNQ GCIADAIKAH CDFSTGHTCI HPHPESIARK
1201 FRADDANVMR DRDLEVDTTL KSLSQQIENI RSPEGTKKNP ARTCRDLKMC 1201 NWYRSSENKK HVWFGETING GTEFAYNDET LSPQSMATQL AFMRLLANQA
1251 HPDWKSGEYW IDPDQGCTQD ATKVYCNMET GETCVYPTEA XIPKKSWYTS 1251 TQNITYHCKN SVAYMDGENG NLKKAVLLQG SNDVELSAEG NSRFTFNVLE

1301 KNIKEKKHVW FGEAMTDGFQ FEYGSEGSSA QDVNIQLTFL RLMATEASQN 1301 DGCTRHTGQW SKTVIEYRTN KPSRLPILDI APLDIGGADQ EFGLDIGPVC
1351 ITYHCKNSIA YMDQQSGNLK KSLLLQGSNE IETRAEGNSR FTYSVTEDGC 1351 FK
1401 TSHTGAWGKT VIDYKTTKTS RLPTIDIAPM DVGAPNQEFG TEVGPVCFL

A B

Figure S1. Primary structure identification of type I collagen. (A) Oncorhynchus keta type I collagen al-
chain; (B) Oncorhynchus keta type I collagen a2-chain. The matching peptide is marked in red and bold,
and the central triple helix domain Gly-X-Y triplet is marked in gray shading.
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MFSFVDLRLA LLLSAAVLLV RAQGEDDRTG KSCTLDGQVF ADRDVWKPEP
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MLSFVDTRIL LLLAVTSYLA SCQFAGPKGP RGDRGPPGPN GKDGLPGPPG

51 CQICVCDSGT VMCDEVICED TTDCPNPIIP HDECCPICPD DGFQEPQTEG 51 PAGPPGPPGL GGNFAAQYDG VKAPDPGPGP MGLMGPRGPP GPPGASGPQG
101 TVGARGPKGD RGLPGPPGRD GMPGQPGLPG PPGPPGPPGL GGNFSPQMSG 101 HTGHAGEPGE PGQAGAVGPR GPPGPPGKAG EDGNNGRPGK PGDRGAPGPQ
151 GYDEKSPAMP VPGPMGPMGP RGPPGPPGSS GPQGFTGPPG EAGEPGSPGP 151 GARGFPGTPG LPGMKGHRGY TGLDGRKGEP GAAGPKGEPG AHGAAGSPGL
201 MGPRGPAGPP GKNGEDGESG KPGRPGERGP PGPQGARGFP GTPGLPGIKG 201 AGARGLPGER GRPGPAGPAG ARGADGNAGP TGPAGPLGAA GPPGFPGGPG
251 HRGFSGLDGA KGDTGPAGPK GEAGTPGENG TPGAMGPRGL PGERGRAGAT 251 PKGETGPVGA TGPSGPQGSR GEPGPNGAVG PVGPSGNPGA NGLNGAKGAA
301 GAAGARGNDG AAGAAGPPGP TGPAGPPGFP GGPGAKGDAG AQGGRGPEGP 301 GTPGVAGAPG FPGPRGGPGP QGPQGAAGPR GLAGDPGIQG VKGDSGPKGE
351 AGARGEPGNP GPAGPAGPAG NPGSDGAPGA KGAPGAAGVA GAPGFPGPRG 351 PGHSGPQGPP GPQGEEGKRG PTGEIGATGL AGARGARGAP GSRGMPGAEG
401 PSGPQGAAGA PGPKGNTGEA GAPGSKGEAG AKGEAGAPGV QGPPGPPGEE 401 RTGPVGMPGA RGATGAAGPR GPPGDAGRAG EPGAAGLRGL PGSPGSSGPP
451 GKRGARGEPG AAGARGGPGE RGAPGGRGFP GSDGPAGPKG ATGERGAPGL 451 GKEGPAGPSG QDGRSGPPGP SGPRGLSGNI GFPGPKGPSG EPGKPGERGA
501 VGPKGATGEP GRTGEPGLPG AKGMTGSPGN PGPDGKIGPS GAPGQDGRPG 501 TGPTGLRGPP GPDGNNGATG ATGVAGGPGE KGEQGPSGSP GFQGLPGPAG
551 PPGPGGARGQ PGVMGFPGPK GAAGEAGKPG ERGTMGPTGP AGAPGKDGDV 551 PTGEAGKPGD RGIPGEPGAA GNAGAKGERG NPGAAGSAGP QGPIGPRGPA
601 GAQGPPGPAG PAGERGEQGP AGSPGFQGLP GPQGAVGETG KPGEQGVPGE 601 GAPGPDGGKG EPGPAGVAGA PGHQGAGGMP GERGGAGTPG PKGEKGEPGH
651 AGAPGPAGAR GDRGFPGERG APGATGPAGA RGSPGASGND GAKGDAGAPG 651 KGPDGNPGRD GPRGLAGPAG PPGPTGANGD KGEGGSFGPA GPAGPRGPSG
701 TPGAQGPPGL QGMPGERGAA GLPGLRGNRG DQGPKGADGT PGKDGPRGLT 701 ERGEVGPAGA PGFAGPPGAD GQAGARGERG PSGAKGEVGP SGLAGPAGQS
751 GPIGLPGPAG SPGDKGEPGA QGPVGPSGAR GPPGERGEAG PPGPAGFAGP 751 GPAGPAGPGG PPGARGDNGP PGLTGFPGAA GRVGAAGPAG IVGPPGPAGP
801 PGADGQPGAK GEPGDNGAKG DSGPPGPAGP TGAPGPQGPY GNTGPKGARG 801 SGKDGPRGPR GDPGPSGPSG EPGITGPPGL AGEKGPSGES GPPGSPGAPG
851 PAGPPGATGF PGAAGRVGPP GPAGNAGPPG PPGPAGKEGP KGNRGETGPA 851 TSGPLGLQGF VGLPGSRGDR GAPGGAGGVG EPGRLGPAGP PGARGAPGNI
901 GRPGELGAAG PPGPPGEKGS PGADGAPGSA GIPGPQGIAG QRGIVGLPGQ 901 GLPGMTGPQG EAGREGSPGN DGPPGRPGAA GLKGDRGEPG SAGTTGLAGA
951 RGERGFPGLA GPVGEPGKQG PSGPSGERGP PGPMGPPGLA GAPGEPGREG 951 PGPAGPTGAA GRPGNRGEAG PSGPSGAVGP AGARGASGPA GPRGEKGVAG
1001 TPGNEGAAGR DGAPGPKGDR GESGPAGAPG APGPPGAPGP VGPAGKTGDR 1001 DKGERGMKGL RGHPGLQGMP GPSGPPGDTG AAGAHGPSGP RGPAGPHGPV
1051 GETGPAGPAG AAGPAGPRGP AGAPGLRGDK GETGEAGERG MKGHRGETGM 1051 GKDGRPGAHG TMGAPGARGP NGYSGPVGPP GPPGLPGPPG PAGGGYDVSG
1101 QGPPGPPGTS GESGPAGAAG PAGPRGPSGA AGAPGKDGVS GLPGPTGPPG 1101 GYDEYRADQP ALRAKDYEVD ATIKSLNTQI ENLLTPEGSR KNPARTCRDI
1151 PRGRSGEMGP AGPPGPPGPP GAPGAPGGGF DLGFMVQPQE KAPDPFRMYR 1151 KLSHPDWSSG FYWIDPNQGC TNDAIKVFCD FTTRETCIYA HPESIARKNW
1201 ADDANVLRDR DLEVDSTLKS LSQQIEQIRS PDGTRKNPAR TCRDLKMCHP 1201 YRSTENKKHV WFGETINGGT EFTYNDETLS PQSMATQLAF MRLLSNQASQ
1251 DWKSGEYWID PDQGCTQDAT KVYCNMETGE TCVSPTQREV AKKNWYISKN 1251 NITYHCKNSV AYMDGESGSL KKAVVLQGSN DVELRAEGNS RFTFSVLEDG
1301 IKEKKHVWFG EAMNEGFQFE YGSEGSLPED VNIQMTFLRL MSTEASQNIT 1301 CTTHTGEWSK TVIEYRTNKP SRLPILDIAP LDIGGADQEF GLDIGPVCFK
1351 YHCKNSVAYM DAAAGNLKKA LLLQGSNEIE IRAEGNSRFT YSVLEDGCTS

1401

HTGTWGKTVI DYKTSKTSRL PIIDIAPMDV GAPDQEFGFE VGPVCFL
A

Figure S2. Primary structure identification of type I collagen. (A) Oreochromis niloticus type I collagen al-
chain; (B) Oreochromis niloticus type I collagen a2-chain. The matching peptide is marked in red and bold,
and the central triple helix domain Gly-X-Y triplet is marked in gray shading.



1 10 20 30 4 50 60
csscal MFSFVDERLALLLSAVL RIEQGEDDRTENESCTLDGQMENDRDVWKPEPCQICVCDSGT
(LS Il F SFVDMRLALLLSARVLLMRIOGEDDRT[ENSCT LD GOMSID RDVWKPEPCQICVCDSGT,
70 80 90 100 110 120

csscal VMCDEVICEDTEDCPNP IPHDECCP ICPDDGFQEPESYE GEIGRIR GE GERNGP GIY
(LIPS OV MCDEVICED THDCPNPMIPHDECCP ICPDDGFQEPME GNGEIR GEK GEEIG I GHEP G
130 140 150 160 170 180

csscal G!PGQPGLPGPPGPPGPPGLGGNFSPQMSGG DEK SElEeME¥r GPMGPMGPRGPPGPPGS
| S GllP GOPGLPGPPGPPGPPGLGGNF SPOMSGGHMDEK S SMPMIZNP GPMGPMGPRGPPGP PGS
250 260 270 280 290 300

[Vl GTPGLPGIKGHRGFSGLDGAKGBEIGP AGPKGEHGEEIGEN GERIGAMGPRGLP GERGRA G
|Vl G TPGLPGIKGHRGF SGLDGAKGEMGP AGP KGENGIIGENGIGAMGPRGLP GERGRAGEN
310 320 330 340 350 360

LS BGAAGARGNDGAAGAAGPPGP TGPAGINP GFP GGP GAKG HRGERGN
[ S N G AAGARGNDGAAGAAGP PGP TGPAGHP GFPGGP GAKGEBIIGAQ RGEHGN
370 380 390 400 410 420

[TV Ile GP AGP AGHAGNRIGRID GIP GWK GAPGEAGHAGAP GFPGPRGPEGP QGAdGAPGPKGNTGE
LSS Elle GPAGPAGHAGNEGEDG KGAPGIAGMAGAPGFPGPRGPEIGP QGANGAPGPKGNTGE!
430 440 aso 460 470 480

(L1 TSV MIN G ANIGEYK GEAGAKGERGIRIGVQO GP GEEGKRGERGEPGAAGARGHIP GERG[EP GHRGF'
[ SN G AR GRIKGEAGAKGERGENGVOGPHGPEGEEGKRGIRGEP GAAGARGEP GERGEIPGERGF
490 500 510 520 530 540

[V Ml G SDGIYAGP KG[SIGER G e RKGHTGEP GREGEP GEIP GEIKGMTGSP GEP GPDGKHGP
[Pl GSDGEAGPKGESIGERGENGIMGIHKGRIT GEP GRIMGE P GMP GEKGMTGSPGRIP GPDGKMGP
550 560 570 580 590 600

csscal SGAEGQDGRPGPPGP GARGQPGVMGFPGPKGAAGE[EGKP GERGYMGPEGEEGAP GKDGD
(LIPS IS GAEGODGRPGPPGPEGARGOP GVMGFPGPKGAAGERGKP GERGHMGPMGEINGAP GKDGD
610 620 630 640 650 660

[V G ARG GHAGPEGERGE QGRYEGHPGFQGLEGP QGANGE TGKP GE QG@P GE[EGAP GHAGH
LSV G ARlGEP GEAGPEGERGE QGIINGEP GFOGLEGP OGAMGE TGKPGEQGIMP GEMGAP GIHAGES
670 680 690 700 710 720

[V ERGDRGFPGERGAP GEEIGPRIGARGS P GEENGND GAK GBIAGARGEP G[dOGPPGLQGMP GERGA
[ LIPS ER GDRGFPGERGAPGESGPEGARGSPGEEIGNDGAK GBIAGARGHP GRIOGPPGLOGMP GERGA
730 740 750 760 770 780

(o1 TZSREG L P G LEG IR GDQGIYK GAD G N WRGEITGP IGINGPAGSPGDKGENGARGINVGP SGA|
SIS NG 1P G LEIGRIRGDQGEIK GAD G HRGETGP IGIMIGPAGSPGDKGERGABGHVGP SGA
790 800 810 820 830 840

[TV RlR GRP GERGERIGIIP GPAGFAGPP GEDGQP GAKGENGDNGAKGD[EGEXWGPAGP TGAP GP QGP)
[L SIS IR GEP GERGERGHP GPAGFAGPPGIDGOP GAKGERGDNGAKGDEGEEGPAGP TGAPGP OGP
850 860 870 880 890 900

csscal & BKGARGRAGPPGATGFPGAAGRVGPPGPHGNEGPPGPPGPEGKEGEKGNRGE TGP
NTSCal V HKGARGEAGPPGATGFPGAAGRVGPPGPRIGNINGPPGPPGPRIGKEGEKGNRGE TGP
910 920 930 940 950 960

(LSS MAGRP GELGAAGPPGINSIGEK Glgo GENGEIGHP GP QG I[dGORGIVGLPGQRGERGFPGL
[ LIPS A GRPGE LGAAGP PGEEIGEKGEP GED GRS GEEIGHP GPOG IIGORGIVGLPGQRGERGFPGL
970 980 990 1000 1010 1020

[V A GG EP GKQGP[dGP SGERGPPGPMGPPGLAGAP GEPGREGTPGNEGERIGRDGAR E
(LS IA GIMGE PGKOGPEGP SGERGPPGPMGPPGLAGAP GEPGREGTPGNEGERIGRDGAR D
1030 1040 1050 1060 1070 1080

LSRR GE SGIYAGARIGAP GPPGAPGEVGPAGKEGDRGEHGPAGPAGHAGP AGPRGPEIGEINGRIRGD
VSR GESGIEAGARGAPGPPGAPGEVGPAGKMGDRGENGPAGPAGIAGP AGP RGP EGESIGHRGD
1090 1100 1110 1120 1130 1140

[V MK GERIGEAGERGMKGHRGF TGMQGPPGPEIGEISGESGPAGARGPAGP RGP SGEAGALR M
(S K GENGEAGERGMKGHRGF TGMOGPPGPEGHSGESGPAGARGPAGP RGP SGHIAGAR
1150 1160 1170 1180 1190 1200

(VS GLP GPHGPPGPRGRSGEMGPEGPPGPP GPPGHP GIJP GGGF DG F O PMOEKAPDP FRE
(SIS IS G LPGPHGPPGPRGRSGEMGPINGPPGPPGPPG PGGGFDMGFEoP MOEKAPDP FR
1210 1220 1230 1240 1250 1260

CcssCal RADDI\NVHRDRDLEVD TLKSLSQQIE IRSPEGTKNPARTCRDLKMCHPDHKSGEYH
Ly SEMRADDANVRDRD LEVDEITLKSLSQQIEMIRSPBGTIKNPARTCRDLKMCHPDWKSGEYW|
127? 1289 1299 1309 1319
(1S IDPDQGCTQDAIKVYCNME TGE TC V4P T RESHIK K| YNSKNIKEKKHVWFGEA
L SEI IDPDOGCTOQDAIKVYCNMETGE TCVEP T [SESANFIK K YNSKNIKEKKHVWFGEA

1330 1340 1350 1360 1370 1380
[V EYGSEGSERXDVN IQMTF LRLMINTEASQNITYHCKNSHA YMD SIS GNLKKSLLLQGSNE
(LS E YGSEGSIRRAD VN IQMTF LRLMEITEASONITYHCKNSIMA YMDISRNAGNLKKINLLLOGSNE

1390 1400 1410 1420 1430 1440

[o1 e SO TE IRAEGNSRFTYSVHEDGCTSHTGRIWWGKTVIDYKTHKTSRLPIIDIAPMDVGAPRIQEFG
Py S IEIRAEGNSRFTYSVMEDGCTSHTGHWGKTVIDYKTEHKTSRLPIIDIAPMDVGAPBIQEF G

CSSCal IPAYeE el 54
NTSCal FPAUGNLS$A

Figure S3. Sequence alignment of type I collagen al-chain between CSSC and NTSC. The same amino
acid is marked with red shading.
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[k GPRGDRGPBIGEINGEID GES#GI#P GYAGP P GP P!
M GPRGDRGPEGEHNGED GIRIGEP GHAGPPGPP

cssCa2
NTSCa2
70 80 90 100 110 120
LTV ING LGGNFAAQRID GIEK[EEID PGP GPMGLMGERGPIIGP PGEEIGP QGRITGHAGEPGEP GQHMG
|V G LGGNFAAQMD GIKERID PGP GP MG LMGERGPHEGP PGEBIGP QGEITGHAGEPGEPGQRIG
130 140 1s0 160 170 180
[TV AR G PRI GERG KEIGEDGNNGRP GKP GDRG[EP GWOGARGFPGTPGLP GMKGHRG YlIGLDGRKG
NTSCa2 pi¥gge(gep GEDGNNGRPGKPGDRGHPGEHOGARGFPGTPGLP GMKGHRG YHGLDGRKG|
190 200 210 220 230 240
[V Il e FIG I GIK GEWGAHGANGHIP GldA GEHRGLNGERGRINGPAGPAGARGAD GEWGPRIGPAGP LG|
L ECEV RN e G ERAGIK GERGAHGARNGEP GI#A IR G LIJGERGRIEIGPAGPAGARGAD GG PGP AGP LG|
250 260 270 280 290 300
[V ARAAGP PGFPGE\P GPKGEMG GAGPSGPQGRGEPGNGAVGPVGPGNPGNG GAKG
PV INAAGPPGFPGEP GPKGENWGENIGANGP SGPOGERGEPGENGAVGP VGPEGNP GIANGIINGAKG
310 320 330 340 350 360
cssca2 AAGPGVAGAPGFPGPRGGPGPQGPQGGRGLGDPGGKGDSGKGEPGHSGQG
L EPPIA A GHIP GVAGAP GFPGPRGGPGP OGP OGISNGHEIRGLINGDP GHBIGNIK GD SGEIKGEPGHSGIH0G
370 380 390 400 a10 420
[V A NG PN GEEGKRGETGEJGATGIIAGIRGARG[FNGHRGP GIE GRIEGPHGMP GARGATG|AG
LV ARG PGEEGKRGIETGEMGA T GIAGER GARGENIGER GIllP GEYE GRIWGPMGMP GARGATGEAG
430 440 450 460 a70 480
cssca2 RGPGDAGRAGEGG GLPGG GPPGKEGPEGSNGHMDGREGP P GPEGP RG[}FG
LS PIIRIR GIdP GDAGRAGEHGENGMR G L P GEIAGEEGP P GKEGPEGIEIGID GREIGP P GPEIGP RGIEIG
490 500 510 520 530 540

[ VAN IGF PGP KGP[GEGK HTGRTGLRG GEADGNNGA|4GIFAG V| RENGEKGEQGPSG
VAN I GF PGP KGPEGEGK) INTGIITGLRGHEP GJ3DGNNGANGEWGV [BIGEKGEQGPSG
550 560 570 580 590 600
CSSCa2 AjdedelelR-de)-pNedd A [ehopNed @:gelN OlelM HelD GAGKGERGNGAGSAGQGIGRG
[ VISP GFQGLPGPAGPIWGEAGKP GG HIZG! BUAGNAGEIKGERGN|JGINAGSAGIZOGIZ I GJ3R G|
610 620 630 640 650 660
cssCa2 PAGPGPDGGKGEPG GEPGHQG|JGGMPGERGENEIGTPGPKGEKGE HG
) b S{er-VIRIP AGE\P GPDGGKGEP G GE\PGHOGE\GGMPGERG[EPNGTP GPKGEKGESG HEGI!3
670 680 690 700 710

[o{F VAR D GE\RGEAAGPHGP PGP
NTSCa2 [i§s]elP):d AGPI\GPPGPI

GANGHIKGEBIGSFGPAGPAGRGPSGERGE[EGPAGIJPGFAGPPG
GE[GSFGPAGPAG|JRGPSGERGEMGPAGERIPGFAGPPG)

730 750 760 770 780
[1ILVIEID G ORIGIFR GERIG PRIGEK GRIV G PINGIRIGP AGQ S GPEIGEEGPINGP P G[ERGDINGPEGLTGF P G
1L EEPIIND G O\ GRR GERIG PRIGEk cBlvGe PHlGI#NGPAGOSGPIGIENGP[Ec P P GIARGDNGPIIGLTGF PG
790 800 810 820 830
[EIEV A A GRVG[EIGPAGIFGP P GHAGPEIGKDGP RGIMRGDEGPEIG P EGIGPG )
il VRlA AGRVGISNGPAG IWMGP P GIIAGPEIGKDGPRGIHRGDIHGPHGPHGEIGHIGPIEHGHAG
850 860 870 880 890 900
cssca2 EEIEGEIEAEET AP GLGGE‘VGLPGSRGDGPGGGVGEPGRLGPAGGRGG
VIl S GP P GEP GENGIEIGIL GG F VG LP GSRGDIMGEP GGIG[EVGEPGRLGPAGIRIGIRGENIG
910 920 930 940 950 960
[ 1IEV AN T GRIP GMT GO GEAGREGSPGNDGPP GRP GIAGIKGDRGEP GS|IGESIGERIGlP GPNGP
LLEIEV RN TGP GMTGIJ0GEAGREGSPGNDGPPGRP GINAGI K GDRGE P G SINGINGIRAGHP GPi\G P
970 980 990 1000 1010 1020
[ EVINANGRP GNRGERGP GVGAGARGAGPAGPRGEKGAGKGRGMXGLRGHGLQG
LR ARG RP GNRGEING PEGIERIGIVGEAGARGAEGPAGP RGEKGIYAGBIKGIIRGMKGLRGHIEGLOG
1030 1040 1050 1060 1070 1080
(1L VM P G PRIG P EIGE T GEA GG PGP RGPAGP HGPGK D GRENG[dH GIAMGIAYGEIR GEIJG LG P
ILEIYIRv P GPElGPIEGET GINA GEIG PGP RGPAGP HGPIMGK DG REGEH GRUIGESZGIR Gl GYEIG P
1090 1100 1110 1120 1130 1140
[l VAP P GEIP GLP GPINGPAGGGYD[ISGGYDEYRADQPRLRAKDYEVDATIKSLNEOIENLLTPEG
VIV Il P GIdP GLP GPIEIGPAGGGYDWSGGYDEYRADQPINLRAKD YEVDATIKSLNWOIENLLTPEG
1150 1160 1170 1180 1199 1209
cssca2 SKNPARTCRDIKLSHP SSGFYWIDPNQGCISNDATIKREICDFET[ERITCIEJHPES IARK
Pl E VAl SEIK NP ARTCRD IKLSHPWS SGFYWIDPNOGCUNDA IKWIICDFIT|NATC IFNHPE S IARK
1210 1220 1230 1240 1250 1260
L EV N WY R SPENKKHVWF GET INGGTEF|NYNDETLSPQSMATQLAFMRLLEANQABON I T YHCKN
[ LEEP RN W YR SIE NKKHVWF GET INGGTEFHYNDETLSPOSMATQLAFMRLLEINQABIONITYHCKN
1270 1280 1290 1300 1310 1320

[of-1-{eF- VRIS VAYMDGERIGRILKKAVMLOGSNDVELEJAEGNSRF TF|
vV SVAYMD GEBJGEILKKAVILOGSNDVELIJAEGNSRE TF

1330 1340 1350

[1{VARIKP SRLPILDIAPLDIGGADQEFGLDIGPVCFK
bl VEKP SRLPILDIAPLDIGGADQEFGLDIGPVCFK

LEDGCTIHHTGEWSKTVIEYRTN
LEDGCTWHTGPWSKTVIEYRTN]

Figure S4. Sequence alignment of type I collagen a2-chain between CSSC and NTSC. The same amino
acid is marked with red shading.



Table S1. LC-MS/MS identification of a1l and a2 chains.

Peptide C
Protein Accession no. Score Mass (Da)/P1 ep.l ¢ TOVEB®  protein description
hits (%)

Coll Ipha 1(I

CSSCal ~— XP_035626829.1 1996 137955/5.53 28 30% ollagen alpha 1(D),
(Oncorhynchus keta)

Coll Ipha 2(I

CSSCa2  XP_035651756.1 1219 127004/9.24 28 30% ollagen alpha 2(1),
(Oncorhynchus keta)

i Ipha 1(I

NTSCal ~ BALA40987.1 527 138225/5.64 18 219, Collagenalphaid),
(Oreochromis niloticus)

i Ipha 2(I

NTSCa2  BALA40988.1 906 126856/9.18 22 p50,  Conagenalpha 2(D),

(Oreochromis niloticus)




