Fig. S1: Agarose gel electrophoresis of genomic DNA (VRU) isolated from
shed skin of Daboia russelii.
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Fig. S2: Exon-intron structures for all the putative toxin gene homologs in
Russell’s viper.
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Fig. S3: Comparison of 10 toxin family protein sequences from venom-associated proteins from venom/venom gland of Russell’s viper,
Daboia russelii (Sharma et al., 2016) with the putative venom homologs from genome sequencing, assembly and annotation of Daboia
russelii’s (this manuscript). Comparative analyses were performed using blastp, with the venom/venom gland associated protein
sequence as the query (accession IDs from Supplementary Figure S1 of Sharma et al. 2016), against the putative venom homologs from
skin. In the multiple sequence alignments, red indicates an identical match in comparison in at least one of the compared venom protein
sequences. Light gray indicates non-identical amino acid.Fig. S6: Graphical summary of comparative domain analysis across 18
completely sequenced snake species.

I. PLA2 Family

Accession Description
lcl|Query_172485 PLA2G10

P86169.1 RecName: Full=Basic phospholipase A2 A; Short=svPLA2; AltName: Full=Crotoxin basic chain 1; AltName: Full=|

AAK49822.1 phospholipase A2 [Echis coloratus]

Q2YHJ7.1 RecName: Full= A2 Tpu-G6DA49; =svPLA2; AltName: Full= : Flags: Precursor

CAE47155.1 ammodytin 11(C) variant [Vipera berus berus]

ABE2V8.1 RecName: Full= A2 Tge-E6; =svPLAZ; AltName: Full= ; Flags: Precursor

P21789.1 RecName: Full=Acidic phospholipase A2; Short=svPLA2; AltName: Full=

AAB36471.1 phospholipase A2 acidic subunit, PLA2- subunit A [Vipera aspis, zinnikeri, venom, Peptide, 122 aa]

10Qs_G Chain G, Crystal Structure Of Rv4RV7 COMPLEX

P31100.1 RecName: Full= A2RV-T; =svPLA2; AltName: Full=F7; AltName: Full= : AltName: Full= A2 inhibitor; AltName: Full=S4; AltName: p F; AltName: p non-toxic acidic Flags: Precursor
10Z6_A Chain A, X-ray Structure Of Acidic Phospholipase A2 From Indian Saw- Scaled Viper (echis Carinatus) With A Potent Platelet Aggregation Inhibitory Activity

P81458.1 RecName: Full=Basic phospholipase A2 RVV-VD; Short=svPLA2; AltName: Full= 2 ; AltName: Full=R1

P59071.1 RecName: Full= A2 VRV-PL-VIila; =svPLA2; AltName: Full=DPLAZ; AltName: Full=P1; AltName: Full= : AltName: Full= A2 4; Short=PLA24
ABCG84.1 RecName: Full= A2 DsM-S1; =svPLAZ; AltName: Full= . Flags: Precursor

P81478.1 RecName: Full= A2 2; Short=svPLA2; AltName: Full=| : AltName: Full=| A2 isozyme II; Short=PLA2-1I

P86368.1 RecName: Full=Basic phospholipase A2 3; Short=PLA23; Short=svPLA2; AltName: Full=|

Query_ 172485 LQIACMI TGR PL Y1 YGCYCGWGGRG 'PKD_ 'XXCCF HDCCYGRA SC/PKT///YP QG °DD D'C.K CECDRAA/CLA YN Y/ F/PD QCGEK 'TC 162 61%

P86169 122

AAK49822 138

Q2YHJT7 138

CAE47155 138

ABE2VS 139

P21789 120

122
138
120
121

121
137
122
121

1
1
1
1
1
1
1
BAB36471 1 122
1
1
1
1
1
1
1
1




Il. SVSPs Family

Accession

QOPT51.1
BAM44992.1
EO0Y418.1
E0Y420.1
QOPT40.1
E0Y419.1
P84788.1
ADP88560.1
013059.1
P18964.1
ADI47565.1
Icl|Query_10001

Icl|Query_10002

Query_10001
Query_10002
46%

09PT51
BANME4992
E0Y418
E0¥420
09PT40
E0Y419
P84788
ADP88560
013059
P18964
ADI47565

1

Description
RecName: Full=Beta-fibrinogenase brevinase; AltName: Full=Snake venom serine protease; Short=SVSP; Contains: RecName: Full=Beta-fibrinogenase brevinase chain A; Contains: RecName: Full=Beta-fibrinogenase brevinase chain B
hypothetical protein [Gloydius blomhoffii]
RecName: Full=Serine protease VLSP-1; AltName: Full=Snake venom serine protease; Short=SVSP; Flags: Precursor
RecName: Full=Serine protease VLSP-3; AltName: Full=Snake venom serine protease; Short=SVSP; Flags: Precursor
RecName: Full=Venom serine proteinase-like protein 2; Short=VLP2; Flags: Precursor

RecName: Full=Beta-fibrinogenase; Short=VLBF; AltName: Full=Snake venom serine protease; Short=SVSP; Flags: Precursor

RecName: Full=Thrombin-like enzyme elegaxobin-1; Short=SVTLE; AltName: I; AltName: Full=] gen-clotting enzyme; AltName: Full=Snake venom serine protease; Short=SVSP
serine beta-fibrinogenase-like protein precursor [Daboia siamensis]

RecName: Full=Snake venom serine protease 1; Short=SVSP 1; Flags: Precursor

RecName: Full=Factor V activator RVV-V alpha; AltName: Full=Russel's viper venom FV activator alpha; Short=RVV-V alpha; AltName: Full=Snake venom serine protease; Short=SVSP

serine protease [Echis carinatus sochureki]

Icl|Query_227806 KLK14

KLKB1

XXXXXXX | XXXKV LGKHNLK EQUVDVA-OAT N KINKD'MLIRL PULP - CANVSIVPSH(OCIKAYSG 1 TS
EVPIOVELHET $70CGG" 'I' QW LTARHC EC0HTY 0STHIN VO-KIITHP TE!/DIALI “LDRPIN'SA (0P LPS CIVIGHG T I'LIPUAECOT YPE!T T

o

LCAGV QXXXXXXXGDSGGPL CN
LCAGY " XXXXXXX GDSGGPL-C

¢

GVswHE
V/GITSWG

Related Information

Related Information
Related Information
Related Information

Related Information

Related Information

Related Information

CAQ" - PGVYXXXXXXXXWI N’ T
CA"PG PGVYTNV DWI

Links

167 743
629

233
258
260
258
260
257

256
258
236
237



1. RVV X light chain (Alpha subunit)

Accession
Q696W1.1
ADK22819.1
ADJ67473.1
Icl|Query_10001
lcl|Query_10002

Query_10001
Query_10002
0696W1
ADK22819
ADJ67473

Description

tivating enzyme light chain 2; AltName: Full=VL factor X activator light chain 2; Short=VLFXA light chain 2; Flags: Precursor

RecName: factor
factor X activator light chain 2 [Daboia siamensis]
factor X activator light chain 2 [Daboia russellii russelli]

Icl|Query_119202 CLEC19A

PLA2R1
XXXXXXXXXXKXXXKX L cp CYR'F' | -KTWA"A' | 'CAE LXXXXS/EE VFV/ L TOIWIGL- DI QE Y1 viD EBEDC SSXXXXXXXXXC PEVCK P 188 44%
6D cy LSVLSWIEARVAC ——— LoSI' M LIXXX K WIGL NL c - W c PUVCK! N 1411 29%

158

158

158

Related Information

Links



IV. RVV X light chain (Beta subunit)

Accession Description Links

Q4PRCB.1 RecName: Full=Snaclec 5; AltName: Full=C-type lectin-like 5; Flags: Precursor Related Information
Q4PRCY.1 RecName: Full=Snaclec 4; AltName: Full=C-type lectin-like 4; Flags: Precursor Related Information
AAB22478.1 coagulation factor X activating enzyme light chain, RVV-X-light chain, LC1=metalloproteinase with disintegrin (platelet aggregation inhibitor)-like and C-type lectin-like domains [Vipera russelli=Russell's viper, Siamensis, venom, Peptide, 123 aa]
Icl|Query_10001 lcl|Query_125072 CLEC19A
lcl|Query_10002 PLA2R1
Query_10001 1 XXXXXXXXXXXXXXX 'L YEGYCY  'F KTWA A CE K LXXXXS/EE 'FV/ L -P W DY/ 'W EE I C XXXXXXCS PFVCK 188 48%
Query_10002 1 = = ceeeemmmemeeoo - S YL NCYKVF KiTWO AE T 1.C -—— HL'S EEDF ! KL M XD VSS' L NC KT CNS. CK 1411 47%
Q4PRC8 1 148
Q4PRCY 1 146

1 123

ARB22478



V. RVV X heavy chain

Accession Description
CAJO1689.1 Group Ill snake venom metalloproteinase [Echis ocellatus]
ADI47578.1 metalloproteinase [Echis carinatus sochureki]
2E3X_A Chain A, Crystal Structure Of Russell's \/iperenom Metalloproteinase Related Information
—— : Full=C fact ting enzyme heavy chain; AltName: Full=Coagulation factor X-activating enzyme chain alpha; AltName: venom i : AltName: Full=VL factor X activator; AltName: Full=VLFXA heavy chain; Contains: RecName: Full=Coagulation factor X- Related Information
et activating enzyme heavy chain Ghomato lorm Flags Precursor Related Information
Q2UXRO.1 : Full=Zine inase-disintegrin-like Eoc1; AltName: venom i : Flags: Precursor Related Information
ADJ67475.1 factor X activator heavy chain [Daboia russellii russellii]
Icl|Query_10001 ADAM11
Icl|Query_10002 ADAM17
Icl|Query_10003 ADAM19
Icl|Query_10004 ADAM23
Query_10001 107 L XXX/ OPPUGDS G v KT G G XXXXXXX LS| YUE H CXXXXXXXXX— HCYY ars STCIGLXG'F 184
Query_10002 85 ==RLL LI LXXXG'S' = LEVEN QPE“/E F L FS GE XXXXXXXXX Q AT T 162
Query_10003 24 XXX E LF."DYTETHY © 7G0T DIICIYHGRY ESXXXXXXXXXXXG 103
Query_10004 95 —p L P EATG LOLSTN'DL S/ DYVE HY D ~K--CCTHCYYHGE T SYA"ISTCNGL GI'F - YLIEPL 170

CAJ01689 66 QOPEQKYE  DATQYEFEVKGEPVVLHLEKNKGLFSED REITTKPSVED; RVONDAESTASISACNGLKGHFTLRGE-TYFIEPL 144
ADI47578 19 KQPEQKYE DTMQYEFKVKGEAVVLHLEKNKGLFSEDYTETHYAPDGREITTKPAVED] NDADSSASISACNGLK! LRGE-MYFIEPL 97
2E3X_A
Q71046 66 LESGNVNDY: DTMQYEFEVNGEPVVLI SSASISACNGLKGHFKLQGE-TYLIEPL 144
Q20XR0 65 LESGIVN DTMQYEFKVKGEPVV] SISACNGLKGHFKLRGE-MYFIEPL 143
ADJ67475 66 LESGNVNDYEV-' D! Y DTMQYEFEVNGEPVVLH. SSASISACNGLK! LRGE-MYFIEPL 144
Query 10001 185 HOTY - c N K XXXXXXX KFIELIIV/ DHOTXX ETL 261
Query_10002 163 N P NTCKMLVVADHRFFKANCR E/I°VOOIVR G 3
Query_10003 104 - E T YR©-LNIRIALVGLE W D'!K L
Query_10004 171 L SX A'SAR K’ EL/IV DH MFRK VNV AIYK' LN RV LV VE WSDRD'I V'S T
CAJ01689 145 IPDSE TWIYEMVNTVNEIYLP-LNIRVPLVGIVFWSNRDLINVTFTADDTM 212
ADI47578 98 KIPD: VALVFLEIWSNGDKINVLPAANVTL 167
2E3X_A 1 VTLIGVEFWCDRDLINVTSSADETL NSFGEWRASDLMTR 22
Q7TO: 145 xIrD D! TNTKIYEIVNTVNEIFIP-LNIRLTLIGVEFWCNRDLINVTSSADDTL DSFGEWRGSDLLNR 212
Q2UXR0 144 IPDSE E; QLNLTPEQ Ll.l‘ <<IIK IRAKIYEILNILNEIYKA-FN VALVFLEIWSNGDKINLFPAANVTL 213
ADJ67475 145 KLSNNE KYENIEKED--ETPKM-CGVTQTN WESDKPTI. ~QLVSTSAQ-~-F~-NKAFIELIIIVDI TNTKIYEIVNSANEIFNP-LNIHVTLIGVEFWCDRDLINVTSSADETL DSFGEWRASDLMTR 210
Query_10001 AULFSGIFISIOGIAYV  GGIC ROCXXXX AV 1A LG N GM - CSVOEINOITA CI'NKPLKX -~ XXXXXCGN ' /E/GEECDCG 472
Query_10002 ALFT0OFD!CTLGLAYV| © |GG 1C YIUSGLTE TN T/ A L’ HELGHN' G EHD XXXXXXXXCS PICIIIESNE VCGN© "V EGEECD'G 501
Query_10003 NAQL TGM®' G'T GLA'L uc AY S XXXXDHS I VA MAHEMGHN GMNHDS C/R/E//RYL comp CGN /| EEGEECDCG 383
Query_10004 GG R VGV A L°ONLG s S FS'CSI'EYR 'LIR 'CIFN'P'K /XXX 'CGN 'VE GEDCDCG 456
CAJ01689 DGMCK ~ SDRSVGLIRDDSS  TTFRTAVIMAHEMGHSLGMEHDSRS QPTKVFSSCSYDDYRMYLAKYKPKCTLDPPLRKDTASPAVCGNKIWEEGEECDCG 422
ADI47578 HELGHNLGMNHDEKF ILKKPLKTDIVSPPVCG 377
2E3X_A HELSHNLGMYHDGKN YORYLTRYKPKCIFNPPLRKDIVSPPVCC 230
Q71046 HELGHNLGMYHDRKN 420
Q2UXRO E 423
ADJ67475 RNFKTAVIMAHELSHNLGMYHDGKN ngRYLIRYKPK ILYPPLRK)IV&PPVCINEIWEESEECDCG 418
Query 10001 473 S xXXXKXXXXCC CTLT#AICT ~~DXXXXXXXXXXXXXTCRTAV~NECD PETCTG S"CPIN//"Q G "CONTGICY G C QCIHALIG RAEIC QDVI CGVLICAN XXXXXXXXXxxg H D DS UVEDGTIC C10FK=Cl VA T XRXXKXKXXXKKX 785 43%
Query_10002 502 c c CPIIGN CUD-1GrCHIGHC SLecoox: sc PCT-mm GrCDINCKE RV TG T 839 37%
Query_10003 384 CPA! /Q1 /G PC/N R YCYNG'C QCIOLIGY A" IAIDICF KCGr T oC LNGRETHC Y10EED| 4] 1DPGLVIITGTKC DSHVCT 1GH-CO- - NT - 865 53%
Query_10004 457 CPINL# QDG "C)-N G CYNG/C QK THGHFA c VICGILICIN XKXXX - COHUILOD[|ID GIVEGT C 768 41%
CAJ01689 423 CPRNELQRNGEPCLDKLGYCYNGDCPIMRNQCISLFGSRATVAEDSCFQQ APODVKCGRLYCLDN LNAD KGMVEPGTKCEDGK 622
ADI47578 378 'RFRRAGTECRP; DECDMADLCNGQSDECPKDQFQRNGHPCONNNGYCYNGKCPVMGNQCISLFGSRATVAEDACFQF -NRLGSDYGYCRKE-] HZ;IKIP“APEDVKCIRLY\.YDN LPE K,JPCT}***IYYILR? ENKGMVEPGTKCENG! 568
231 TAGTV DECDVPEHCTGOQ: RDQLQONGKPCONNRGYCYNGDCPIMRNQCISLFGSRANVAKDSCFQE-NLKGSYYGYCRKE-NGRKIPCAPQDVKCGRLFCLNN KGMVDPGTKCEDG! 427
421 KIKTAGTVCRR DECDVPEHCTGQSAECPADGFHANGQPCONNNGYCYNGDCPIMTKQCISLFGSRATVAEDSCFQE-NQKGSYYGYCRKE-NGRKIPCAPQDIKCGRLYCLDN hPGNKNPuK***( HYRCRD KGMVEPGTKCEDGK' 612
Q2UXRO 424 ATCKLTPGSQ DO TRAGTECRP:. DECI LCTGQSAECPADQF NGOPCONNSGYCYNGICPVMRNQCISLFGSRAIVAEDACFQF-NSLGIDYGYCRKE-NGRKIPCAPEDVKCGRLYCFDN LPEHKNPCQ---IFYTPRD KGMVDPGTKCENGKV( 614
ADJ67475 419 ATCKLKPGAECG-- r(;L(_(_xO(_»(I»(TH(;T\(_xx NECDVPEHCTGQ h::[’XJ()L\)\)U(:\)P::)UUK(:X"XU(:J PIMRNQCISLFGSRATVAKDSCFQE-NLKGSYYGYCRKE-NGRKIPCAPQDVKCGRLFCLNN SPRNKNPCN=---V SCMD KGMVDPGTKCEDGKVCNNKRQCVDVN 619




VI. CRISPs (Helveprins) Family

Accession Description
ACE73567.1 cysteine-rich seceretory protein Dr-CRPK [Daboia russelii]
ACE73571.1 cysteine-rich seceretory protein Pg-CRP [Cerrophidion godmani]
ACE73568.1 cysteine-rich seceretory protein Dr-CRPB [Daboia russelii]
ACE73566.1 cysteine-rich seceretory protein Cv-CRP [Crotalus viridis]
ACE73560.1 cysteine-rich seceretory protein Ch-CRPKa [Crotalus horridus]
ACE73575.1 cysteine-rich seceretory protein Da-CRPa [Deinagkistrodon acutus]
AAB48565.1 prep: t h venom protein [
Icl|Query_10001 Icl|Query_208126 CRISP
Icl|Query_10002 serotriflin
Query_10001 1 SVDFDSESPRKPEIQNEIVDLHNSLRRSVTPTASNMLKMEWYPEAAANAERWAFRCIL YNSRVIXXXKCGEN' "MSS'P: W T
Query_10002 1 VDFDSESPRKPEIQNEIVDLHNSLRRSVTPTASNMLKMEW - AA NA'RWARC® ' HSP ' RI/G' KCGEN 'MSS'P" WI" T
ACE73567 1
ACE73571 1
ACE73568 1
ACE73566 1
ACE73560 1
ACE73575 1
AAB48565 1

W/ EYKNFKYGVGANPPNAVIGHYTQVVWYKSY VGCAAA CPSS YNYFYVC
W EYKNFKYGVGANPPNAVIGHYTQVVWYKSY VGCAAA CPSS YNYFYVC

Links

NPCRHENVFSNCNDLVK

NPCRHENVFSNCNDLVK

SCFCRNEIXx
SCFCRNEIXx

262 92%
241 84%
239
240
221
221
221
220
183



VII. Snaclec Family

Accession
Q38L02.1
ADK22822.1
ADK22832.1
Q719L9.1
BAXSY9.1
P81113.1
Icl|Query_10001
lcl|Query_10002

Query_10001
Query_10002
038102
ADK22822
ADK22832
Q71919
BAXSY9
P81113

Description
RecName: Full=Snaclec dabocetin subunit alpha; AltName: Full=C-type lectin-like 8; Flags: Precursor
dabocetin beta subunit [Daboia russelli russelli]
P31 beta subunit [Daboia siamensis]
RecName: Full=Snaclec crotocetin-1; Short=CRC1; Flags: Precursor
RecName: Full=Snaclec A14; AltName: Full=C-type lectin A14; Flags: Precursor
RecName: Full=Snaclec alboaggregin-A subunit beta; AltName: Full=Alboaggregin-A subunit 3; Short=AL-A subunit 3
Icl|Query_48204 PLA2R1
CLEC19A

WOWSDGAIL’ | /NWL
DI RQE-N'EWTDGS" /DY /W G

- SGEG--—=COIIW orcy WITARVACOCQE-==-~AFLLSI E LIXXX TK'A!l- W GLN
XXXXXXXXXXKXXXKX 'L CPI'W--7 YEGYCYR' ' = KTW Al C'E K°A'LXXXXS/EE /FV/ LV P D- | WMGLN.

3

E

c
c

NLK -

N- W'S'SCE-G P/VCK

XXxXXXXKXCSR

PFVCK P'L

Links

Related Information

Related Information

Related Information

1411 51%
188 533
154
150
150
158
156
125



VIIl. KSPI Family

Description

Accession
lcl|Query_140082 kunitoxin
Q2ES47.1 RecName: Full=Kunitz-type serine protease inhibitor 4; AltName: Full=Kunitz protease inhibitor 4; AltName: Full=Kunitz protease inhibitor IV; Flags: Precursor Related Information
CAL69605.1 trypsin inhibitor-4 precursor [Daboia siamensis] Related Information
CAL69613.1 trypsin inhibitor-5 precursor [Daboia siamensis] Related Information

MSSGILLLLLG' ' TLWA L PXXXXXXXXXXXXXXXXG'C'A’ R FYYNPASKKC EF YGGC GNANNF T D C' 'TC XXXXXXXXx 91 79%

Query_ 140082 1

02ES47 1

CAL69605 1 90
1 90

CAL69613



IX. VNGF

Accession Description
Icl|Query_80281 NGF
AEH59580.1 venom nerve growth factor 2 [Daboia russelii]
PAP! 'GSAANIIVDPKLFQKRRFQSPRVLFSTQ! QSVEF? IR IQGEF NNNVYKQYFF RGI DTF .TMERNQASWRFIRINTACVCVISRKNDNFGXALX 248 100%
AKTHEALKTSRNTDQHYPAPNKAEDQEFGSAANIIVDPKLFQKRRFQSPRVLFSTQPPPLSRDEQSVEFLDNADSLNRNIRAKRATHPVHNQGEFS /VANKTTATDMRGNVVTVMVDVNLNNNVYKQYFFETKCKNPNPVPSGCRGIDAKHWNSYCTTTDTFVRALTMERNQASWRFIRINTACVCVISRKNDNF—--- 243

Query_80281 1  MSMLCYTLITAFLIGIRAAPKSEDN
AEH59580 1 MSMLCYTLIAFLIGIRAAPKSEDNVSLRSPATPDLSD



X. VEGF

Accession Description Links
COK3N5.1 RecName: Full=Vascular endothelial growth factor A; Flags: Precursor Related Information
P67861.2 : venom vascular ial growth factor toxin VR-1; Short=svVEGF; AltName: Full=VEGF-F; Flags: Precursor Related Information
IcljQuery_10001 IcljQuery_121782 VEGFA1
Icl|Query_10002 VEGFA2
Icl|Query_10003 VEGFA3
Icl|Query_10004 VEGFB
Icl|Query_10005 VEGFC
Icl|Query_10006 VEGFF
Query_10001 1 LLYFHNAKVLOQAAP: ISFLTVYERSAC! DIFQEYPDEVEXIFKPSCVAL LECVPTEVYN IMKLK-P-FQSQHIHPMSF XXXXXXX| 9 | HCEP! KODPLTCKCSCK-~F ELNERTC: 217 95%
Query_10002 1 LLYFHNAKVLOAAP: ISFLTVYERSAC DIFQEYPDEVEXIFKPSCVAL LECVPTEVYN IMKLK-P-FQSQHIHPMSF - - - HCEP KODPLTCKCSCK-~F ELNERTC: 193 998
Query_10003 1 LLYFHNAKVLOQAAP: ISFLTVYERSAC DIFQEYPDEVEXIFKPSCVAL LECVPTEVYN IMKLK-P-FQSQHIHPMSF - - - 99%
Query 10004 1 - XV VIFL VY RS CQP'ETMV- EHP-  $'I  PSCVAL-RC'GCC'D SL'CVP VIEVM- A 5= =F0NnVITOL TFUERL UCHCRRXXXXXXXXXXXXXXXXKX  XKKi=mn POTCHCUCH-- c ENTCXXXXXXXX 195 65%
Query_10005 1 NTOL CI/PREVCVDVCHE FKPI'CV: | "RCGGCCN ECLOC v PICH SFAUHTCHC v RSOV ACUOF E DIETCOCVCKE S VTPSSC ELORT5C0C 422 28%
Query_10006 1 -X- XXXXXXX 143 97%
COK3NS 1 TMEIMKLK-P-FOQS - - E YKQDPLTCKCSCK--FTDSRCKSKQLELNERTCRCEKPRR— 192
P67861 1 THS 144




Fig. S4: Sequence similarity between proteins belonging to eight major
venom families and their blood homologs in king cobra, Ophiophagus hannah.
The homolog with the highest identity was considered, in case of more than

one homolog for a venom family.
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Fig. S5: Comparison of eight toxin family protein sequences from venom-associated proteins from venom gland of king cobra Ophiophagus hannah with the putative
venom protein homologs from the predicted genome sequencing, assembly and annotation of Ophiophagus hannah blood (PRJNA201683; Vonk et al. 2013).
Additional file 4 from Tan et al. 2015 was used as a reference for procuring the accession ID of the venom/venom gland associated protein from Ophiophagus
hannah. Comparative analyses were performed using blastp, with the venom/venom gland associated protein sequence as the query, against PRINA201683. In the
multiple sequence alignments, the topmost sequence is from the venom/venom gland, and the remaining sequences are from blood. Red indicates an identical
match in comparison in at least one of the predicted protein sequence. Blue indicates that amino acid is variable in all the sequences used for comparison. Light
gray indicates non-identical amino acid.

I. 3FTX (three finger toxin family)

Accession Description Links
Q53B59. 1 RecName: Full=Long neurotoxin OH-37; Flags: Precursor Related Information
ETE56610.1 hypothetical protein L345_17679 [Ophiophagus hannah]

ETE57194.1 hypothetical protein L345_17093 [Ophiophagus hannah]
ETE56824.1 hypothetical protein L345_17464 [Ophiophagus hannah]
ETE58964.1 hypothetical protein L345_15308 [Ophiophagus hannah]
Q53B59 1  MKTLLLTLVV/TIVCLDLGYSLIC! | S----PHUSVTCAPGEN/CFLKSWCD"/cgSRGKLSFGCAATCPKVI'PG' DIECCSTDNCNPhpklrp 91
ETE56610 1 RLE 72
ETE57194 1 VLL 78
ETE56824 1 DHT 86
ETE58964 1 WVUN 86

Accession Description Links
Q2VBP8.1 RecName: Full=Long neurotoxin LNTX1; Flags: Precursor Related Information
ETE56610.1 hypothetical protein L345_17679 [Ophiophagus hannah]

ETE57194.1 hypothetical protein L345_17093 [Ophiophagus hannah]

ETE56824.1 hypothetical protein L345_17464 [Ophiophagus hannah]

ETE58964.1 hypothetical protein L345_15308 [Ophiophagus hannah]

Q2VBP8 1  MKILLLTLVVVTIVCLDLGYTT“CYKTCERI--ISETCPPGQVLCY'KTWCD'fcgSRGVIE GCTATCPTVKPH QITCCSTDNCNPhpk 94
ETE56610 1 SS=--

ETE57194 1 VHGL

ETE56824 1 QYTI

ETE58964 1 DYSK

Accession Description Links
P84716.1 RecName: Full=Neurotoxin-like protein 1
ETE58964.1 hypothetical protein L345_15308 [Ophiophagus hannah]

ETE56824.1 hypothetical protein L345_17464 [Ophiophagus hannah]
ETE56610.1 hypothetical protein L345_17679 [Ophiophagus hannah]
P84716 I CLTKYSRVSETS(C!1V/QNLCFKKWQKG ==~ = =KVSRGC TATCPKPK "D/ 'VIQCCA DKCNK=====~ 61
ETE58964 1 DYSK P FLPWVN KVYVD R 86
ETE56824 1 QVTI H GGYDHT HDTVH L 86
ETE56610 1 S——-— W RGERLE GUNIE P 72

Accession Description Links
Q2VBP1.1 RecName: Full=Short neurotoxin SNTX11; Flags: Precursor Related Information
ETE57194.1 hypothetical protein L345_17093 [Ophiophagus hannah]

ETE58964.1 hypothetical protein L345_15308 [Ophiophagus hannah]

ETE56824.1 hypothetical protein L345_17464 [Ophiophagus hannah]



Q2VBP1

ETE57194
ETE58964
ETE56824

R e

Accession
AB8N286.1

ETE56205.1
ETE58964.1
ETE57194.1
ETE56824.1
ETE56610.1

A8N286

ETE56205
ETE58964
ETE57194
ETE56824
ETE56610

Accession
Q2VBN1.1
ETE56824.1
ETE58964.1
ETE57194.1
ETE56610.1
ETE56656.1

Q2VBN1

ETE56824
ETE58964
ETE57194
ETE56610
ETE56656

R R R

Accession
Q53B61.1
ETE58964.1
ETE56824.1
ETE57194.1
ETE56610.1

Q53B61 1
ETE58964 1
ETE56824 1
ETE57194 1
ETE56610 1

Accession
Q2VBN2.1
ETE58964.1
ETE56824.1
ETE57194.1
ETE56610.1

MKTLLLTLVVVTI  CLDLGYTLTCLT! “SLF ETTETC DGQNLCY-

Description

RecName: Full=Haditoxin; AltName: Full=Muscarinic toxin-like protein 3 homolog; Short=MTLP-3 homolog; Flags:

Precursor

hypothetical protein L345_18084 [Ophiophagus hannah]
hypothetical protein L345_15308 [Ophiophagus hannah]
hypothetical protein L345_17093 [Ophiophagus hannah]
hypothetical protein L345_17464 [Ophiophagus hannah]
hypothetical protein L345_17679 [Ophiophagus hannah]

MKTLLLTLVVVTIV/LDLGYTTKCYNHQSTTPETTEICPDSGYFCYKSSWIDGR
YTTKCYNHQSTTPETTEICPDSGYFCYKSSWIDGRvfflleptlelpnaPENWRSRRTCL--CPAWVP1RSHPVARQSKQCKErgswtvvprlsgqgprlegetffrgrgremlgel
MKTLLLTLVVVTIVCLDLGHTRICLTDYSKVSETIEICPDGONFCF-KKFPKGI

Description

RecName: Full=Muscarinic toxin MTX6; Flags: Precursor
hypothetical protein L345_17464 [Ophiophagus hannah]
hypothetical protein L345_15308 [Ophiophagus hannah]
hypothetical protein L345_17093 [Ophiophagus hannah]
hypothetical protein L345_17679 [Ophiophagus hannah]
hypothetical protein L345_17632 [Ophiophagus hannah]

MKNLLLTFLVVTIVCLDLGYTLICHRVHGL-==-~ QTCEPDEKFCFRKTTM--—-ff-——-————-
MKTVLLTLVVVTIVCLDLGHTLICVKQYTIFGVTPEICADGONLCY-KTWHMVY——m—mmm -
77777777777777777 YTRICHKSSFI-—---SETCPDGONLCYLKSWCDIF—m—m—m—mm e e

MKTLLLTFLVVTIVCLDLGYTLICHRVHGL-———~ QTCEPDQKFCFRKTTMFFPNH-PVLLMGCTYSCPTEK---YSVCCSTDKCNK 78
MKNLLLTFLVVTIVCLDLGYTLICHRVHGL=—=-~ QTCEPDEKFCFRKTTMFFPNH-PVLLMGCTYSCPTAK---YSVCCSTDKCNK 78
MKTLLLTLVVVTIVCLDLGHTRICLTDYSKVSETIEICPDGONFCFKKFPKGI-PFLPWVNRGCAATCPKPEPKVYVDCCARDKCNR 86
MKTVLLTLVVVTIVCLDLGHTLICVKQYTIFGVTPEICADGONLCYKTWHMVY-PGGYDHTRGCAATCPKMKNHDTVHCCTTDKCNL 86

Links

Related Information

- RIERGCT! TCPEL PG YV/CCHRDKCNQ

Links
Related Information

Description

RecName: Full=Weak neurotoxin OH-72; Flags: Precursor
hypothetical protein L345_15308 [Ophiophagus hannah]
hypothetical protein L345_17464 [Ophiophagus hannah]
hypothetical protein L345_17093 [Ophiophagus hannah]
hypothetical protein L345_17679 [Ophiophagus hannah]

RecName: Full=Weak neurotoxin WNTX34; Flags: Precursor

hypothetical protein L345_15308 [Ophiophagus hannah]
hypothetical protein L345_17464 [Ophiophagus hannah]
hypothetical protein L345_17093 [Ophiophagus hannah]
hypothetical protein L345_17679 [Ophiophagus hannah]

KWFAVF--PGAXRI’DCGCAATCPUKVPLE | VNCCTTDKCNL-

MKTVLLTLVVVTIVCLDLGHTLICVKQYTIFGVTPEICADGONLCY =K== mm m e e e e e e e e e e TWHMVY--PGGYDHTRGCAATCPKMKNHDTVHCCTTDKCNL -
MKTLLLTLVVVTIVCLDLGHTRICLTDYSKVSETIEICPDGQNFCF-K- -KFPKGI--PFLPWVNRGCAATCPKPEPKVYVDCCARDKCNR: -
MKNLLLTFLVVTIVCLDLGYTLICHRVHGL=—=-~ QTCEPDEKFCFRK === == — e m e e e e e e e e TTMF-F--PNHPVLLMGCTYSCPTAK-~-YSVCCSTDKCNK-~ -

7777777777777777 YTRICHKSSFI----SETCPDGONLCYLK-======-meme e e e e e e e e e e = ———SWCDIFcgSRGERLEFGCAATCPEVKPGVNIECCSTDNCNPhpklrp

MTCYTQYSLSPPTTKTCPDGONLCYKRlelpnapenwrsrrtclchawvplrsrsiAGQSKQc-KERNKFFRGCAAACPKAEHNE-————————————e—u——

Links
Related Information

LTLVVVTIVCLDLGYTLICLICI'E IHTCRDGENVCFKCFY Gl ===0LG QI RRGCAATCPEGKPN! I VQCCSTD CNH=====~ 81
MKTLLLTLVVVTIVCLDLGHTRICLTDYSKVSETIEICPDGQNFCFKKFPKGI~--~-PFLPWVNRGCAATCPKPEPKVYVDCCARDKCNR= ===~ 86
MKTVLLTLVVVTIVCLDLGHTLICVKQYTIFGVTPEICADGONLCYKTWHMVY --~PGGYDHTRGCAATCPKMKNHDTVHCCTTDKCNL -~ 86
MKNLLLTFLVVTIVCLDLGYTLICHRVHG-——-— LQTCEPDEKFCFRKTTMFF -~--PNHPVLLMGCTYSCPTAK~-=~YSVCCSTDKCNK=—===~ 78

———————————————— YTRICHKSSF----ISETCPDGQNLCYLKSWCDIfcgSRGERLEFGCAATCPEVKPGVNIECCSTDNCNPhpklrp 72
Description Links

Related Information

115
86
78
86
72



Q2VBN2 1 86
ETE58964 1 86
ETE56824 1 86
ETE57194 1  MKNLLLTFLVVTIVCLDLGYTLICHRVHG-----LQTCEPDEKFCFRKTTMFF-~--PNHPVLLMGCTYSCPTAK~--~YSVCCSTDKCNK-— 78
ETE56610 1 ——=—=—-YTRICHKSSF----ISETCPDGQONLCYLKSWCDIfcgSRGERLEFGCAATCPEVKPGVNIECCSTDNCNPhpklrp 72
Il. SVMP (snake venom metalloprot )

Accession Description Links
A3ROT9.1 RecN?me. Full=Zinc metalloproteinase-disintegrin-like ohanin; AltName: Full=Snake venom metalloproteinase; Short=SVMP; Related Information

Flags: Precursor

ETE62121.1 hypothetical protein L345_12124 [Ophiophagus hannah]
ETE62122.1 hypothetical protein L345_12125 [Ophiophagus hannah]
A3ROTY 1 MIQVLLVTICLVVFPYQGSSIILESGKVNDYEVVYPQKIPVLPKSKIQRREQKMYEDTMKYEFKVNGEPVVLHLERNKELFSKDYTETHYSPDGREITTSPPVEDHCYYHGY IQSDIDSTAILNACNGLK HHGEAYHIEPLKFSDSEAHAVYKYEN
ETE62121 1 MIQVLLVTICLVVFPYQGSSIILESGKVNDYEVVYPQKIPVLPKSKIQRREQKMYEDTMKYEFKVNGEPVVLHLERNKELFSKDYTETHYSPDGREITTSPPVEDHCYYHGY IQSDIDSTAILNACNGLK~~~~HHGEAYHIEPLKFSDSEAHAVYKYEN
ETE62122 1 oo e e MQYEFKVNGEPVVLHLEKNKELFSKDYSETHYSPDGREITTSPPLENR GEGYLIEPLKLSNSEAHALFKYES

A3ROTY9 161
ETE62121 157
ETE62122 73

A3ROTY9 313
ETE62121 295
ETE62122 233

A3ROTY9 473
ETE62121 455
ETE62122

IEKEDETPKICGVKHSTWESDEPIEKISQK/DFLEEK-— -KYLELYIVADYVMFRKY RNVT T IRMRVFDMVNYITVVYKALNIHVALIGFEIWSLKDKFVINASTKNNLLHFSIWRSTVL--RKRNDNAQLLTGVDLNGYTLGSAYLKAMCDVLQS
IEKEDETPKICGVKHSTWESDEPIEKISQVSITSEE ~-FRKYSRNVTAIRMRVFDMVNYITVVYKALNIRVALIGFEIWSLKDKFVINASTKNNLLHFSIWRSTVL--RKRNDNAQLLTGVDLNGYTLGSAYLKAMCDVLQS
LEKEDKTLKTCGVTNTTWKSDEPLKKTSRTSMSIEKKeylqarKYVEFYIVADNRMFRKYSRSIAAIRMRAFDIVNF INMVYKPLKVHIALIGLEIWSNKDKIEISKTAGATLSHFSSWRKTVL1KHKRNDNAQLLTDIDFTGSTVGLAYVGTMCNSLSS

VGIVQDYSKSPYLVGAAMAHEIGHNLGMEHDTKTCSCMRGNCIMSPEEEGSDFPMEFSSCSLYDFQNYMLT DTPQCLINKPSNTSIIKNAVCGNYVEEEGEECDCGSPEQCENNCCEAATCKLKPGAKCAKGACCKKCQFKKAGAECRAARNECDLPEFC
VGIVQDYSKSPYLVGAAMAHEIGHNLGMEHDTKTCSCMRGNCIMSPEEEGSDFPMEFSSCSLYDFONYMLTETPQCLINKPSNTSIIKNAVCGNYVEEEGEECDCGSPEQCENNCCEAATCKLKPGAKCAKGACCKKCQFKKAGAECRAARNECDLPEFC

TAVIQDHSTDPIAMGATMAHEMGHNFGMNHDTDLCTCKTGPCIMA-DKQGYITPQEFSSCSLQFYQNYIMNETPQCIINRP-~~~LIKDVI SP
IGQSAECPMDRFHKNGHSCQNDQGYCFRGYCPTLAKQCITLWGSDAKVAPDECFQNNTNGNEYDYCKKTNNVIIPCKPT TGGTENPSEGEKISS----DPCKASYSEIEDIGMVDHRTKCGEKMVCS—=~DGKCIPL====—=—-m—m————
IGQSAECPMDRFHKNGHSCONNQGYCFRGYCPTLAKQCITLWGSDAKVAPDECFQNNTNGNEYDYCKKTNNVIIPCKPTK==——===-] RFPVPKPNPASKMTQa 1 1vTICLVVFPYQGRLOQRHEEKTKYEDTMKYEfk INGEPVVLnleknkrlfskdyt

160
156
72

312
294
232

472

454
320

606



lll. PLA2 (phospholipases)

Accession
Q9DF33.1
ETE72123.1
ETE60513.1
ETE727121
ETE56084.1
ETE59137.1
Q9DF33 1
ETE72123 1
ETE60513
ETE72712
ETE56084
ETE59137 641
Q9DF33 103
ETE72123 136
ETE60513 67
ETE72712 75
ETE56084 18
ETE59137 783

Accession
P80966.2
ETE72123.1
ETE56084.1
ETE60513.1
ETE727121
ETE59137.1
P80966 1
ETE72123 1
ETE56084 1
ETE60513
ETE72712
ETE59137 641
P80966 102
ETE72123 130
ETE56084 95
ETE60513 61
ETE72712 69
ETE59137 777

Description Links

RecName: Full=Acidic phospholipase A2 2; Short=svPLA2; AltName: Full=APLA2-2; AltName: Full=Phosphatidylcholine 2-
acylhydrolase; Flags: Precursor

Related Information

Group 10 secretory phospholipase A2 [Ophiophagus hannah]

hypothetical protein L345_13748 [Ophiophagus hannah]

hypothetical protein L345_01439 [Ophiophagus hannah]

hypothetical protein L345_18206 [Ophiophagus hannah]

Otoconin-90 [Ophiophagus hannah]

PAHLLVL SLL=====~ G PQ QFGMIRCT [ PoSIPWIDYSDYGCYCGSGGSGTPVDELDRCCO VHDIICYTQAO LT CS-~PYSKRYSYDCSE

,,,,,,,,,,,,,,,,,,, aaeagrlagrgeadapaeapgrdgr fpglqlmAPTLLLALLLALPGLLY t ghp1GKAPSRPRR-gILOLAGMIQCTTG-~RTPLAY IRYGCYCGWGGFGWPKDQVDWCCFKHDCCYGKAE-EENCA-~PKTRRYPWECKDS
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MIQLSTV-TYGLANFTNYGCHCGPGTQGLPVDAIDRCCHSHDCCYNKVE-MYGCN-~PKVLNYQFYAQRD

77777 MVSTLLCYGDR1QIPLLALNLYGCHCGTGGFGKPLDAVDRCCFLHDCCYRHTR1SLKCHNrVKWQRYKLLCKTS
77777777777777777777 MMEtPYLKIYSYKCSER
SPEESFREVCDRFSFLQw-~-~-GDNGKLKQE~-~-FPQLGEMLYCLTN--RCPEEFELYGCFCGQEGRGHPTDELDRCCFSHQCCLEQIK~-RLGCQP-EKKSRSEVVCFDH
TLTCK ADNDEC/AFVCCDRVAACFACA--PYNKEN NID-T
L (e T i —— DIEDKCQKMACECDRDAAKCLAKA--PYNVTLLFWP-DTRCAEKGPTCpdd
KV K OV = e e e e e e e e e e e e KSRDRCEKMVCECDQKAASCFQKH1vTYNPQFRNLP-VANCRAQRPFC
16 T e ——— S-KSICGRTACECDKQLAECLTAA--KPQRKHSFYK-RDLCQGAKGSCpamhgnwtktlh——-—-—mmmomommmem o
TVTCKgkyhkpgptrlsktgipfqgdramgeplhnasstpfrlgaglhngvlkrlgaashnsaafvlvmplprftisffppDDNDECGAFICNCDRVAAHCFAAS--PYNNNNYNID1KARCQ
TP T VW = = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e TLCENLLCSCDKAAAECMAAA--PFNESWRLSG-RQACQEDKLAC-~=~~ rwagrvrppsspprgartsseeeesss
Description Links
RecName: Full=Acidic phospholipase A2 1; Short=svPLA2; AltName: Full=APLA2-1; AltName: Full=OHV A-PLA2; Related Information
Short=OHV-APLA2; AltName: Full=Phosphatidylcholine 2-acylhydrolase; Flags: Precursor
Group 10 secretory phospholipase A2 [Ophiophagus hannah]
hypothetical protein L345_18206 [Ophiophagus hannah]
hypothetical protein L345_13748 [Ophiophagus hannah]
hypothetical protein L345_01439 [Ophiophagus hannah]
Otoconin-90 [Ophiophagus hannah]
MIPAHLLVLSAVC====VSLLG PPQPL!I-LIQFGIMIQCT V> CF | = WIXYADYGCYCGAGG:GTPVDXLDRCCQVHDICYTQAOXLIACH S==== mcsPYVKIY
aaeagrlagrgeadapaeapgrdgrfpglqlMAPTLLLALLLALPGLLRTGHPLGKaPSRPRRGILQLAGMIQCTTGRT-~-PLAYIRYGCYCGWGGFGWPKDQVDWCCFKHDCCYGKAE-EENCA=~—=====~ PKTRRYP
MMETPYLKIYSYKCSERTVTCKGKYH-KPQPTR-LSKTG=====m==m=====m IPFQDRAMQEPLHNASSTPFRLG--AQLHNGVLKRLGAASHNSAAfv1vMplPRFTISF
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 MIQLSTVTY-gLANFTNYGCHCGPGTQGLPVDAIDRCCHSHDCCYNKVE-MYGCN~~~==----PKVLNYQ
7777777777777777777777777777777777777777777777777777777777777777777777777777777 MVSTLLCYGDRLQI-~--P--LLALNLYGCHCGTGGFGKPLDAVDRCCFLHDCCYRHTRLSLKCHNR-~~~~~-~VKWQRYK
7777777777 SPSPEESFREVCDRFSFLQWGDNG---KLKQEFPQLGEMLYCLTNRC-~-PEEFELYGCFCGQEGRGHPTDELDRCCFSHQCCLEQIK~RLGCQPE~~~~~~--KKSRSE
CSHRTVTCK/:DNDEC/AFICNCDRVAAHCFAAS--PYNNNNYNIDT«TRC 151
WECKDSKAKCDDIEDKCQKMACECDRDAAKCLAKA--PYNVTLLFWPD-TRCAEKGPTCpdd========m=m———— e 188
FPPD==————=m DNDECGAF ICNCDRVAAHCFAAS-~PYNNNNYNIDLKARCQ= === === e m e e e 137
FYAQRDKVKCVKSRDRCEKMVCECDQKAASCFQKH1VTYNPQFRNLPV-ANCRAQRPFC=m=mmm = 118
LLCKTSETECR-SKSICGRTACECDKQLAECLTAA--KPQRKHSFYKR-DLCQGAKGSCpamhgnwtktlh—m————eex 135

VVCFDHTPTCV-GWTLCENLLCSCDKAAAECMAAA--PFNESWRLSGR-QACQEDKLAC————~— rwagrvrppsspprga 847

102
135
66
74
17
782

146
188
118
135
137
858

101
129
94

68
77



IV. CRISP (cysteine rich secretory proteins)

Accession
ACN93671.1
ETE62137.1
ETE58161.1

ACN93671 1
ETE62137 1
ETE58161 1

ACN93671 154
ETE62137 161
ETE58161 136

Accession
ACN93671.1
ETE62137.1
ETE58161.1

ACN93671 1
ETE62137 1
ETE58161 1

ACN93671 154
ETE62137 161
ETE58161 136

Description Links
opharin precursor [Ophiophagus hannah]
hypothetical protein L345_12110 [Ophiophagus hannah]
hypothetical protein L345_16118 [Ophiophagus hannah]
------ MIAFT-LLSLAAVLQQSSGTVDFASESSNKRENQKQIVDKHNALRRSVKPTARNMLOMEWNSNAAQNAKRWADRCSFAHSPPHLRAVGKFSCGENLFMSSQPYAWSRVIQSWYDENKKFVYGVGANPPGSVIGHYTQIVWYKSHLLGCAAARCS

myypveMIAFIfLLSLAAVLQQSSGTVDFASESSNKRENQKQIVDKHNALRRSVKPTARNMLOMEWNSNAAQNAKRWADRCSFAHSPPHLRTVGKFSCGENLFMSSQPYAWSRVIQSWYDENKKF VYGVGANPPGSVIGHYTQIVWYKSHLLGCAAARCS
—————— MLILI---=--=========—=—--PSQPGDKKK-QKEIVDLHNSLRRSVSPTASNMLKMOWYPEAASNAERWASNCILGHSPDYSRVLEGIQCGENLYKSSHPHAGSRVIQSLYDEYKYFNYGVGANLPASLIGHYTQIVWYKTYRIGCAVNYCP

SSKY--LYVCQYCPAGNIRGSIATPYKSGPPCGDCPSACDNGLCTNPCKYKDDFSNCQSLAKQTKCQTEWIKSKCPASCFCHNKII 237
SSKY--LYVCQYCPAGNIRGSIATPYKSGPPCGDCPSACVNGLCTNPCKYKDDFSNCQSLAKQTKCQTEWIKSKCPASCFCRTEII 244
SSEYnyFYVCQYCPSGNMRGSTATPYKSGPTCGDCPSACDNGLCTNPCTLYNEYTNCDSLVKQSSCODEWIKSKCPASCFCHNKII 221

Description Links
opharin precursor [Ophiophagus hannah]
hypothetical protein L345_12110 [Ophiophagus hannah]
hypothetical protein L345_16118 [Ophiophagus hannah]
------ MIAFT-LLSLAAVLQQSSGTVDFASESSNKRENQKQIVDKHNALRRSVKPTARNMLOMEWNSNAAQNAKRWADRCSFAHSPPHLRAVGKFSCGENLFMSSQPYAWSRVIQSWYDENKKFVYGVGANPPGSVIGHYTQIVWYKSHLLGCAAARCS

myypveMIAFIfLLSLAAVLQQSSGTVDFASESSNKRENQKQIVDKHNALRRSVKPTARNMLOMEWNSNAAQNAKRWADRCSFAHSPPHLRTVGKFSCGENLFMSSQPYAWSRVIQSWYDENKKFVYGVGANPPGSVIGHYTQIVWYKSHLLGCAAARCS
—————— MLILI---=--=========—=--PSQPGDKKK-QKEIVDLHNSLRRSVSPTASNMLKMQOWYPEAASNAERWASNCILGHSPDYSRVLEGIQCGENLYKSSHPHAGSRVIQSLYDEYKYFNYGVGANLPASLIGHYTQIVWYKTYRIGCAVNYCP

SSKY--LYVCQYCPAGNIRGSIATPYKSGPPCGDCPSACDNGLCTNPCKYKDDFSNCQSLAKQTKCQTEWIKSKCPASCFCHNKII 237
SSKY--LYVCQYCPAGNIRGSIATPYKSGPPCGDCPSACVNGLCTNPCKYKDDFSNCQSLAKQTKCQTEWIKSKCPASCFCRTEII 244
SSEYnyFYVCQYCPSGNMRGSTATPYKSGPTCGDCPSACDNGLCTNPCTLYNEYTNCDSLVKQSSCODEWIKSKCPASCFCHNKII 221

153
160
135

153
160
135



V. KUN (kunitoxin)

Accession Description Links
RecName: Full=Kunitz-type serine protease inhibitor TCI; AltName: Full=Trypsin and chymotrypsin bi-functional serine .
BERLX2.1 protease inhibitor; Short=OH-TCI; Flags: Precursor Related Information
ETE57835.1 hypothetical protein L345_16446 [Ophiophagus hannah]
ETE56995.1 hypothetical protein L345_17293 [Ophiophagus hannah]
B6RLX2 1 MSSGHLLLLLGLLTLWAELTPVSG! “RPKFCELPAVSG' CKAYIPSFYYNPDASACQKFIYGGCGGNANKFKTIEECHRTCVG 83
ETE57835 1 MASGGLLLLLGLLTLWAELTPVSGQDCPKFCYLPAETGPCKAKMPRFYYNPASKQCEKFTYGGCKGNDNNFKTLDQCRYTCV- 82
83

ETE56995 1 MSSGGLLLLLGLLTLWAELTPVSSQDRPGFCLLRPDRGPCEGNIRAFYYSPSSNSCQEFIYGGCQGNANRFKTNNECHHTCVE



VI. LAAO (L amino acid oxidases)

Accession
P81383.3
ETE56914.1
ETE59524.1

P81383 1
ETE56914 1
ETE59524 1

P81383 155
ETE56914 154
ETE59524 148

P81383 304
ETE56914 302
ETE59524 300

P81383 464
ETE56914 462
ETE59524 460

Description Links
RecName: Full=L-amino-acid oxidase; Short=LAAO; Short=LAO; Short=Oh-LAAO; Flags: Precursor Related Information
hypothetical protein L345_17374 [Ophiophagus hannah]
hypothetical protein L345_14746 [Ophiophagus hannah]

MIDF-LLLLLVLFLGVPRSENHVINLEE---CFQEPEYENWLATASHGLTKTLNPKKIVIVGAGISGLTAAKLFREAGHEVVILEASDRVGGRIKTHREDGWYVDVGPMRVPQTHRIVREY IKKFNISLNPFRQTDENAWYLIKHVRQKMSA~~-NNPENF
L--F1lVLLLLVLFLGVPRSENHVINLEE---CFQEPEYENWLATASHGLTKTLNPKKIVIVGAGISGLTAAKLFREAGHEVVILEASDRVGGRIKTHREDGWYVDVGPMRVPKTHRIVREY IKKFNISLNPFRQTDENAWYLIKHVRQKMSA--NNPENF
MTIW-=———mmmm VSENHANEQEDwmkCFEDPNYEELLNIARNGLEKTSEPKKIVIVGAGISGLTAAKLLKDAGHQVHILEASNRIGGRINTHREKDWYVELGAMRLPKAHRICREYIKKFNLSLNPFVLSNKNAWYLFRNRRERVSAVNENPNVF

GYQLNPNERGKSASQLFDETLDKVTDDCT  .QKEKYDSFSTKEYLIKEGKLSTGAVEMIGDFLNEEAGFHNSFLISVMDHFLFL- —-NNSFDEITGGFDQLPE:FFKDMDSIVHLNSTVEKIVHINNKVTVFY--EGLSTNMRLVADYVLITATA
GYQLNPNERGKSASQLFDETLDKVVLR-SRRDVQADKSNALEYLIKEGKLSTGAVEMIGDFLNEEAGFHNSFLISVMDHFLFL— ~NNSFDEITGGFDQLPESFFKDMDSIVHLNSTVEKIVHINNKVTVFY--EGLSTNMRLVADYVLITATA
GYPMRNTELGKSAEELYKSTLDRTTKNCTRLKMKYDSYSTKEYLIKEGNLSSGAV==—====~. AMIGDLFNKGVEYYVSFFTSv1nyitfsdENGFEEITGGFDQLPNSFYQEMSRIIHLNSRVEKIIRSGKKVKVFFhKEDEDDSSLLIVDYVLVTATA

RATRLIKFVPPLSIPKTRALRSLIYASATKIILVCTDKFWEKDGIHGGRSITDLPSRVIYYPNHDFTNGIGVLLASYTWYSDSEFYTTLSDEKCVDVVMDDLVEIHNVSKDYLKSVCGKHVVQKWALDQYSMGAFSTYTPYQITHYSQMLAQNEGRIYFA
RATRLIKFVPPLSIPKTRALRSLIYASATKIILVCTDKFWEKDGIHGGRSITDLPSRVIYYPNHDFTNGIGVLLASYTWYSDSEFYTTLSDEKCVDVVMDDLVEIHKVSKDYLKSVCGKHVVQKWALDQYSMGAFSTYTPYQITHYSQMLAQNEGRIYFA
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VII. CVF (cobra venom factor)

Accession
AFJ59923.1
ETE59418.1
ETE58564.1

AFJ59923 1
ETE59418 1
ETE58564

AFJ59923 1069
ETE59418 152
ETE58564 13

AFJ59923 1235
ETE59418 269
ETE58564 143

AFJ59923 1391
ETE59418 412
ETE58564 282

AFJ59923 1588
ETE59418 568
ETE58564

Description Links
OVF precursor protein [Ophiophagus hannah] Related Information
Complement C3 [Ophiophagus hannah]
Cobra venom factor [Ophiophagus hannah]
LKV-VPEGVQKCIVTIIKLDPRAKGVDGTQREVVKARKLDDKVPDTEIETKITIQADPVAQIIENSIDGSKLNHLIITPSGCGEQNMIRMTAPVIATYYLDTTEQWETLGRNHRNEAVKQIMTGYAQQMVYKKA ASSTWLTAYVVKVFAMA

MDIgKPEGEQKNIVTITELDPSVKGIGGTQEQTVTANKLDDKVPETEIETKISVLGDPVAQVIEDSIDGSKLKHLIITPSGCGEQNMITMTPSVIATY YLDATGOWENLGVDRRTEAVKQIMKGIQDSKLQLLL LLLLRLTAYVVKVEAMA
————— LTAYVVKIFALA

KMV CISHEIICGGVRWLILNRQQPDG"FKENAPVLSGTMQGGIQGDE EVT/TAFTLVALLES  ICNUSVNSLDSSIKKATDYLLKKYEKLQRPYTTALTAYALAAADRLNDDR NRWEEYNAHTHNEGTSYALLALLKMKKFDQTGPIVRWLT
AKMVKDISHEIICGGVKWLILNRQQPDGVFKENAPVIHGEMLGGTKGAEPEASLTAFVMAALLESRSVCNEHINILDSSINKATDYLLKKYEKLQRPYTTALTAYALAAADRLNDDR
AKTVKDISHEIICGGVRWLILSRQQPDGVFKENAPVLSGTMQGGIQGAEPEVCLTGFTLVALLESRSICNEYINVRD VVMGSVKSHHQER NCWEEYNAHTHNIEGTSYALLALLKMKKFVEAGPVVKWLI

DONFYGGTYGQT QATVMI FQALAEY IQMPTHKDLNLDIIIKLPERELPL! ' YRLDATNAILARTAETKLNQDFTVSASGDGTATMTILTVYNAQLQEKANVCNKFHLDVSVENIHLN K/ /AKGAKGAL/LKIC/RYLGEVDSTMTIID  SMLTGFL
———————————— ~ATVMVFQALAEYEIQMPTHKDLNLDIAIKLPERELPVRYRINYENALLARTTETKLNEDFTVSASGDGKATMTILTVYNAQLREDANVCNKFHLDVSVENVQLNLKQAKGAKGALKLKICTRYLGEVDSTMTIIDVSMLTGFF
DQKYYGGTYGQT[27 ]QATVMVFQALAEYEIQMPTHKDLNLDIVIKLPERNLPLRYRLDATNAILARTAEVQYFSKY LKQAKGAKGALKLKICTRYLGEVDSTMTIIDVSLLTGEFV

PDAEDLTRLS 'GVDRYIS" /EVDNNMAQK/ VIIYLDK FYHPDKGTGLLNKICVGNICRCAAETCSLLSQQEKIDLPLRIQKACASNVDYVYKTKLLRIEEKDGYDIYVMDVLEVIKPGTDENPQANARQYISQRKCQEALNLNVNDDYLIWGLRS
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VIII. SVSP (snake venom serine proteases)

Accession
A8QL56.1
ETE72364.1
ETE66745.1

ABQL56 1
ETE72364 1
ETE66745 1
ABQL56 107
ETE72364 116
ETE66745 101

Description Links

RecName: Full=Alpha- and beta-fibrinogenase OhS1; AltName: Full=Snake venom serine protease; Short=SVSP; Flags: Related Information
Precursor

hypothetical protein L345_01814 [Ophiophagus hannah]

hypothetical protein L345_07470 [Ophiophagus hannah]

MALIRVLASLLILQLSYAV=======-' TPF-DRIIGGFECNEYEHRSLVHLYNSSGFFCSGTLLNHEWVLTAAHCNRDDIQIKLGVHNVSVNYEDEQIRVPKEKLCCHSTNNCTQ
MAMIRVLASLLILQLSYSKSLdngakeTPIiDLIMGGSECYKSEHPFLVYLYNSAGFFCSGTLLNHEWVLTAAHCNRKDIQIKLGIHNVHVHYEDEQIRVPKEKLCCLSTKNCTQ
IPF-DRIIGGFECNKNEHRSLVYLYNSAGXQGFSA.

ivykpedsarlcivghldlgnkkdptfcppthpntfdddddndddDTSSNPMFSQSPISCCYGKAI-———-—

LGODIMLIRLNSSVNYSEHIAPLSLPSNRPSMGSVCRVMGWGLLTSPEVTFPKVPHCVDINILHIQVCQAAYPSMSENYLLCAGVLEGGKDSCKGDSGGPLICNR ' IQGIVSWGGFPCAQLLEPGVYTKVFDYIDWIEGIIAGNTSVTCPSDNF 260
WSQDIMLIRLNSSVKNSEHIGPLSLPSSPPNMSSVCSVMGWGTITSPEVTYPEVPYCVNIQILHNLVCQAAYPTMSGKNILCAGALEGGKDSCKGDSGGPLICNEQIQGIVSWGRFPCAQLLEPGVYTKVFDYIDWIEGIIAGNTSVICP-~--- 265
QGPCSTTNGCSPLHTATVTFPKVPHCVDINILHIQVCQAAYPSMSENYLLCAGVLEGGKDSCKGDSGGPLICNRQIQGVVSWGGFPCAQLLEPGVYTKVFDYIDWIEGIIAGNTSVTCPSDNF 223
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115
100



Fig. S6: Graphical summary of comparative domain analysis performed for all
toxin-associated genes across 18 completely sequenced snake species.
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Cleaned Alignments - BLAST Results for: adam11_reprolysin
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Cleaned Alignments - BLAST Results for: npri_pkinase_tyr
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Cleaned Alignments - BLAST Results for: npri_guanylate cyc
XP_007441872.1
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BLAST Results for: npr2_anf_receptor
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Cleaned Alignments - BLAST Results for: npr2_pkinase_tyr
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Cleaned Alignments - BLAST Results for: npr2_guanylate_cyc
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Cleaned Alignments - BLAST Results for: npr3_anf_receptor 3_anf_receptor
XP_013918178.1 XP_013918178.1
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XP_015672505.1 XP_015672505.1
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Cleaned Alignments - BLAST Results for: pla2g3_phospholip_A2 1
XP_007440602.1
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Cleaned Alignments - BLAST Results for: pla2g3_phospholip_A2_2
XP_013919854.1
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Cleaned Alignments - BLAST Results for: pla2gda_c2

XP_015668807.1
D T P D P Y V E L F 18T A P D S R K K T KB I N N N V N P E W N E T F E I I L>D P N @ E N I L E I T L M D A N Y Vv M D E T I 66 T A T F P I S S8 L K I G E K K
ETE60018.1
D T P D P Y V E L F 1B T A P D S R KN r® M s 1 N N N V N P E W N E T F E I I L>D P N @ E N I L E I T L M D A N Y Vv M D E T I G T A T F P I S8 S8 L K I G E K K
XP_007435834.1
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Cleaned Alignments - BLAST Results for: pla2gda_pla2b Cleaned Alignments - BLAST Results for: pla2gda_pla2b Cleaned Alignments - BLAST Results for: pla2g4a_pla2b
XP_015668807.1 XP_015668807.1 XP_015668807.1
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Cleaned Alignments - BLAST Results for: pla2g4c_pla2b
XP_015665639.1
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Cleaned Alignments - BLAST Results for: pla2g6_ank_2_1

ETE71158.1

L H L A C @ K G D F E €C L K E L M E E C H A R V D L T D K N G E T V F H Y A V R G S N P K I>I E L L G K K aA T . Dp H L N D E G © 8 P L H L A C Q L G K E D A V Y S L L K viEE x c
XP_007433520.1

L H L A C Q@ K G plE c L K E LBEEE E c H AN » P . T D K N G E T V F H Y A V R G S N P K I>I E L L G K KB Ml L. D H L N D E G Q SN L BHE L A C Q L G K E D A VviIEls L L. x vl K c
XP_013910428.1

L H L A C Q K G D F E €C L K E L M E E C H A R V D L T D K NG E T V F H Y A V R G s N pBEEI1>1 E L L G K K A T2 . p B . nBE 6 9 s P L H L A C Q L G K E D A V Y S L L K vl x c
XP_015672745.1

L H L A C @ K G D F E €C L K E L M E E C H A RV D L T DMMNGE TV F H Y A V R G S N P K I>I E L L G K K A T V A L D H L NMBMEE 6 9 $s P L H L A C Q@ L G K E D A V Y S L L K viEEE x c

[1 ) ls l4 ls le l7 ls 19 l10 ln l12 113 l14 l15 l16 117 !18 l19 ]20 l21 'pz lzs !24 125 126 Iz7 lzs ]29 [30 331 Pz pa }34 ps ]36 l37 ps lag ]40 l41 142 las 144 145 [45 l47 las lag [50 l51 Pz !53 pa 155 }56 b7 Fs !59 po |61 Isz ps 64 b5 6 |67 B8 B9 [0 [71 I72 ?3 174 175 I76 [77 }78 £79 po ‘

Sequence

7\ M R M N 7\ 7\ 7\ H 7\ R R R » M H 7\ M P N K K N N P H 7\ M o X X X X X X X K 7\ 7\ » »

Cleaned Alignments - BLAST Results for: pla2g6_ank 2 2
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