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Purpose :

The World Health Organization recommends that snake venom be collected
from the individuals keeping in well-equipped and managed animal facilities.
Whether the composition and toxicity of snake venoms from snakes being fed
for long time remain stable, or whether the composition and toxicity of snake

venom from the young and adults differ, are yet to be explored and confirmed.

Methods and materials :

This project will collect Russel’s vipers and banded kraits in the wild in
Taiwan and make captive breeding in an internationally-certified venomous
snake house, as the relevant feeding factors remain unchanged. By continuously
collecting snake venoms from the snakes in different feeding periods or age, we
can make comparisons on the compositions and toxicological effects of the
venoms. The investigating methods for the compositions of venoms include
determining the concentration of venom proteins, (two-dimensional) protein
electrophoresis (in reduced or non-reduced conditions), chromatography, and
mass spectrometry. The indicators for comparing the toxicity of venoms include
the median lethal dose, procoagulating activity, and the activity of related
enzymes (including protease, phospholipase, etc.). By comparing the yield /
concentration, virulence and composition of venom samples collected in
different feeding periods or from adult snakes / young snakes, we can investigate

the differences and changes of venom stability.



Results :

We have raised 11 adults and 9 juveniles of eastern Russel’s vipers, and 10
adult many-banded kraits. Most individuals of the two snakes continue to gain
weight. The one (or two)-dimensional electrophoresis patterns of eastern
Russel’s vipers’ venoms collected at early, middle, and late period of feeding
history as well as juveniles were not significantly different; similar trends were
also found for many-banded kraits. Chromatographic mass spectrometry
analysis of venom proteins in the two species did not reveal significant effects of
feeding period or age. Except that the serine protease activity of adult venom
was significantly higher at middle period of feeding, and the metalloproteinase
activity of juvenile venom was significantly lower than that of adults in eastern
Russel’s vipers, the median lethal dose, procoagulating activity and enzyme
(including serine protease, metalloproteinase, phospholipase A,, L-amino acid
oxidase, and acetylcholinesterase) activity of the venoms in two species have not

been shown to be different due to different feeding time or age groups.

Conclusion and suggest :

The virulence, composition and enzyme activity of eastern Russel’s vipers
and many-banded kraits are basically not significantly different due to different
feeding time or age level, which shows that their venoms have a certain degree
of stability and invariability. It is suggested that the snake venom of banded
kraits with different ages and in different geographical areas of Taiwan can be
further compared and analyzed, and the composition and function of the two
snake venoms should be further explored. It can also be testified whether longer
feeding periods (e.g., greater than 5 years) may cause changes in snake venom

stability.



Key words : feeding venomous snakes, electrophoresis, chromatography,

proteomics, toxicity, venom variation
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f}ﬁi’gﬁ; FORF 280 F o F ok SR SRR vl
B~ iR A F 2 BE FvE o 7 Fok DL ER] S P B TTE A E A E L
7 Faby QUNDE I o P #mﬁ&éﬁu-‘r n 7 F 0k B i SR :E4,‘T§ » & E R FCITF LAE
bova g enip B(% %$,2013)0 HH (FiEARY > L E P Wby B S 4 A A
# 8¢ > ¢ 357 % st (Deinagkistrodon acutus) ~ # # 7= (Protobothrops
mucrosquamatus) ~ # & & # i (Trimeresurus stejnegeri) ~ 4f 4&2¢ (Daboia
siamensis) ~ =& 4 sr(Bungarus multicinctus) 2 p% 4 v (Naja atra) » 2 B~{8 H ju
F oo PRI R kP RN P R RS E ey H T R hd e o
FAer A I EE RS SR R F SR EIEG PR s

W

(Reading et al., 2010)> |44 4adt & o F A 58 A INZE 5 3% % (44, 2004) -
HEFAERE R EFHFE > p WA et iga g E AR 2B
FOET P2 E3k o R 2 3 (World Health Organization, 2018)
CERIWAFE AR LR E AR DELH R G D3 B P 2
BAEIT bR Bed RN R B A HH T RSHE LB @
ﬁ-}?ﬁ'gﬁflj%ﬁ'a‘ﬁ"f FRIW A F 442 2 A5 R4 0T B £ S

FoMNBFEaa RHEEE o

FER LUt RAEEE Ry EE M E 24
* i 4 A F £ B2 3t 4 (World Health Organization, 2018) » i3 {7 {5 4§ 4p
Mz g @liuts b s Bedfmfiz? 2l BPdF2 7%
B4 2 A s g 23R R B2 4 4 (reduction, replacement, refinement) 5 A F
Bt I ek RERALTHY FUFET > L FHEF TR R
e B E F1F106F R4 2 A A S LR RPN F T H LA H 5
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SR OAPT NS 2 OR3P LT ABREST 0 ¢ 5 B 2

FRPEFP IR ERLR > 7 RIF B aks o

S ATH BT AT G A AT R 8§ (RIS iR A,
(phospholipase A,; PLA)) ~ ¢t & £ J 3-v f#(snake venom metalloproteinase;
SVMP) ~ »  p £ 2 & %]+ (vascular endothelial growth factor; VEGF) ~ $v &
Sk ¥ef4 F-v P~ (snake venom serine proteinase; SVSP) ~ L-"% ik § it fis
(L-amino acid oxidase; LAAO) ~ 4t n %]+ X025 i f¥ %  (coagulation factor X
activating-like enzyme) 2% ™ C3| 58 f % &9 (C-type lectin-like protein) %
(Risch et al., 2009; Sharma et al., 2015; Tan et al., 2015; Mukherjee et al., 2016;
32 2018) o & A &2 v F =0 & P 5 B fFA, (D497 5 4-A chain of
B-bungarotoxin) - A& % (three finger toxin; 3-FTx ; ¢ 7 orphanf ¥,
a-bungarotoxin, k- bungarotoxm) » Kunitz3] 39 fis % #| (Kunitz-type protease
inhibitors ; 4rB chain of B-bungarotoxin) ~L-"=<iL iz § it fi# ~ X fi*s M8 (peptidase
MS; Pep M8) ~ bt & & ¥-v fiF ~ ¢ [ 4k fin fi* (acetylcholinesterase; AchE)
B F 7 L kg ik b F-v (Cysteine-rich secretory protein; CRISP) % (Jiang et
al., 2011; Ziganshin et al., 2015; Shan et al., 2016) o % & = (P e R 7 & & &
FHRFFER o FlatF sl kB3 ez £ 3 R 4P M (Gaoetal,
2013) » 2 B SR I|TE At A & AR 2 S R T E (World



Health Organization, 2018) o 7 & 3% ~ *2F ~ 2 1% ~ f&b ~ B ~ 2L >
SHCAAI LD S () EEE AR FE PR R R BiF R T A
FEF AT X EEFTT i § £ 3 (Willemse and Hattingh, 1978, 1980;
Willemse et al., 1979; Chippaux et al., 1991; Mackessy, 1988; Daltry 1996;
Saldarriaga et al., 2003; Antunes et al., 2010; Madrigal et al., 2012; Gao et al.,
2013) o B fRsv & R KR TS > F AR RME 4 BRI 3RS RIS
X ,Fi},%‘*zi’xj’i* Moo AR EAAEICE & A Sl 0 av R TS ¢ 0 Hiv
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Lo pMAeR TS A A RE N A RAEABFIREF RN EFE NS
ot T o B It E v R TE U F Y (SRR ALSI(F §
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1. &F st £ 2P 4P % 3R %

11, 2 2¥ gt i
e bt Y (B RIACUC)R 7 0 4 fo - {17 ¥ 3R 4

E)loBpr KR fpfHEp B BA S A hgiddvsa & & o

1.2, BeE R4 /2, R 3 5 &

BRI TR FEK Nt & BT E P i) st o e E -

B ek 225 5 34 [4e ¢ v= i & (snout-vent length) ~ & & (tail length) 2 # £ ] >

A RS T S AC AL E DRI § 2 UE - PR

i

—

WEHR e F =100% x [BHHE (g A 4HE(Q ]/ 4L (g

FEHRPFEF 12F(RASFF 1 448003 3F 1 )74 8 ICR/| v &
(PP #2rf o 7T ERR AR o 3 (HF 23)B R EEHTE R
ﬂuaﬁi2%9@5—zh%&%o%m%h§% k) it LG ST
P& 2 A R T ERAR(SOP) o 75 A 393 F F & TR ESE 2
B o “f T APRdTeh s HAREXA R T AR BEIEfIIURE o

Bpedvagde T 0 pRiT X 2 3T g R PR A R @ * e £ 2 (World Health

SRR R R DR AT

Organization, 2018) o 4¥ 44030 F FR B8 * v W fR 3 2 > & £ § v 3 F P @
* L mE A4 7 4 24 B-F (Mirtschin et al., 2006; Gao et al., 2011) o #-& -
HA Bt E By B E - B ¢ o fRBE - B3 AN ATH
AICEARBE(Z LD WL B E TR EWETANIEARR o 0
PRI A G > T EN20CARABEY BENIEFLEET %

1.3. #%& % 22 5% £ (%% Chanhome et al., 2001)
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She

[ENRE SR AR SRS EE o 1 3 ",/TT pF2 P55 %2 ¢ 2 Metronidazole
% Praziquantel = #& > P p X F’W‘hffﬂf?m, I N 3 §k7§§l‘£§ﬁ FLEL B G
Ao AHE L 01mg/ kgt & o gt ek o e SRR R R SR
WP s AT I RERF P & (TR T o

14, % £ BAREFF A FK

B #E &0 & 3t ¢ i i AAALAC International (Association for Assessment
and Accreditation of Laboratory Animal Care, International) &) % ;338 7178 4 e
GRS SR Y L RINE IR S SN
RLE " RAF FHIFE-IE - @RFA) R ZB)FFREZUE G
FE B LN TET FIER 25-30°C ~ PR A 40-70 % 0 L ik BUERE
Thriedr e B0 2 BRAIR A S e /¥ AR fa ) [638 mm x 425

A

mmx 166 mmGlL)] > §8F % gkt 53V F Ul 5 > fap 3 ‘i 2ok
Feoflr Tl REd kM- B RR BRI - - Y X Rk
o Bt T RS E - B P BERERTE TR Y (A
TOmRBiEE  RFHRBJEGR Bt pd FHRLEFLTRETRR
bAEBESREL o FZ WL NRTEERDYY D o p
Fla  VREAZTHIFER R - 2% 35 8§ e ps
@ﬁ’uﬂ%ﬁﬁﬁﬁﬁ’ﬂiﬂ%Wi%ﬁﬁélﬂdﬂhﬁ%é@@%
2K 2t ;;14)3 ?ggﬁs;}nﬁ;ﬁ%)\ N f,f;% R T o

2. 8 F Fb A A4

2.1. ¥t F Fv T
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i * Bio-Rad i##| 28 {7dv 3 Fv FTE oH06 LB F 2 &7 B H
4v ~ 10 uL % 70k & 30 H 2% = (Bovine serum albumin, BSA; Sigma
A8022)s\ 4% & & & o & # £ 4r 200 uL protein assay dye’ Ir PF#F . f i@ A 4 o
REpF T - B RS 7 et AR5 3 R E - #FE I Smin o 72 ELISA
reader 2] ODsos o 1THl & M HRER I A > T30 3 hdhihd FER o
22, 3 F - B F-v B % i 4 47 (SDS-PAGE)

% R KRR R D RRMIER (PlAr gl et S @
12.5% « & & &304 & * 15% SDS-PAG) ¥ i {7fic b o Al 4c » T f A
B R R REEYMRER 2 psder D=0k URT MR G o
HO05~1 )i @B @ ke @I » P ERERWB R
¥k Ati(comb) K304 BT R AEM e RF PR T H RGNS

>

B 4°C ¥ Bt 0 L5 - & o

AL ABD R v > B SDS R A EER o B LA RN - B
FREYP NI UTALALE ) AR AR L D 0 e TR IR -
Boif B et 3 B AGOug s 9 0.4~1.6 uL)c-k 2 44 21 ul > £ 40 » 7L &0
Y

#)(4x Laemmli Sample buffer & 2-Mercaptoethanol 14 8 4% 9:1 fe @) > iR
£353 140 100°C ¥ # Smin; g 2R R W% 5 PFRIHR A 4ok 3 8AF 21 pl £
7 uL ¢ 4x Laemmli Sample buffer » ;& fr353 {43t 100°C # % 3 min »
Fiorrisape 30 #i DI ? RN E PSR ) ¥ i mﬁﬂxﬁ; ° ¢gﬁa/;;g
B o (6 10pL) > (65 3y FA ST B 53 gl o T g b e
SELRRLEEEDA AR TAERE  LLRE 30V E 30
minFER AP AR AR ARIORFE T 110~150 ViE 7 120 4~ 4807 A o
A TR D ks LT R BV R Y i > 12 Coomassie

Brilliant Blue R-250 %% 274 ¢ 30-60 ~ 45 > HFi 94 3 p ;v AW+ 2
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23,34 - P9 F LA A $7(2-DE; %% Nawarak et al., 2003; Guércio et
al., 2006; ¥ - 2014)

Mo BRAEEEI RPARFDEE TS T TS AT o 1Y
PROTEAN® i12™IEF System (Bio-rad)i& {7 = &% & » B~- =% -k R B
(focusing tray) » T 358 » bt & F-v K & (150 pg) » ¥ R+ o chimE
Bo PTERREE -2 RRE ImL Fi b U R FEICET ok E
F J&(rehydration)p¥ » #-3 By 4] 50V 16 -] BF > &K &3 % % 39 F ik
R E T~ IPGHiEY RFHRETA, S SI-S4w BRFESIEZ250V
1S/4 > Hiv* &3 H3 AFF 2 7445 S2 @ P HVRTRBREA D
F & T R (focusing voltage) ; S3 % E & & 7 B L 3K % &K T7 /R(A000 V)£
AT REEE E(20000 VFhr) ; S4 A3 2 500V o EF LR E k0 B 2
Wi §FRRFETEFRETGEE R[EHRZH W 2 A %
(Iodacetamide)] - #& ¥ @ # 12.5% SDS-PAG * ™44 4&8t % ~ 15% SDS-PAG
R B ESTE > I MR N KA r 2 S RBRT o F30 A4S
THRERA > HRERG PR 2L S REYG R 2E 0 KR
B Agarose ;e be ik R T LR S AR I WIS AL - FR A
g 2 5 % % 5 1X Tris/Glycine/SDS 2z running buffer> ¥ .7 & 110 V>
110 A 48 0 % = (& » B~ 13 2 ) Coomassie brilliant blue R-250 % /% & (7 4 ¢

30-60 # 48 L FIAL TP RV AR TEETHR o

2.4, F-0 FF# # T (LC-MS/MS; %% Nawarak et al., 2003; Guércio et al.,
2006; % + 2014)

2.4.1. & R R|
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Iodoacetamide (IAM), Sodium dodecyl sulfate (SDS), Trichloroacetic acid
(TCA), Octyl B-D-glucopyranoside ¥ B p Sigma-Aldrich (St. Louis MO,
USA) ; Formic acid (FA), 1,4-Dithiothreitol (DTT), Ammonium bicarbonate
(ABC) % pp J. T. Baker (Phillipsburg, NJ, USA) ; Trypsin f{p Promega
(Madison, WI, USA); Acetonitrile (ACN) £ p Merck (Darmstadt, Germany) °

242, FHRE At

LCQ DECA XP MAX ion trap mass spectrometer P& p Thermo Finnigan »
Mascot Distiiler ~ Mascot search engine V2.2 % B p Matrix Science °
2.4.3. Trichloroacetic acid (TCA)t ik v K f%

B AHR-100 pg 39 R &2 60 uL = =x kK w A o 4e » 9.3 pl £97.5% SDS
f20.7 uL £ 1 M 1,4-Dithiothreitol -kiZ %2 £359 237 95°CHe 5 4 48 -
e s - H B vk P FH R A 40~ 8 ul e70.5 M Todoacetamide 7K % % 3t

FE WKL F B30 44 F k4 S » 50 ul £150% (W/V)TCA %
Btrk bR 530 A4 o 5% M fEiE 14000 rpm Hres 25 A4 0 o] Bl b
N SN

-~

i o 4o 200 UL sz =k o dgiE 14000 rpm A T A4 0 o] 2 “,%
FF R R T DB B EAF &£ 2 S e Btk 4 2 100 pl 0 50 mM
Ammonium bicarbonate ¥ ;3 I 4c » 5 uL 2% N-octyl-glucoside ¥ &4 w3 o

B fs 11 1:50 (F¥ 2 @ =9 )it 4o » trypsin > i 7 37°Cr A #HF & 16

JBE e KRR R R &G 0 Fr -20°C o

2.4.4. LC-MS/MS & &~ 47

B 47 RR B R & 0 12 100 pmol / L BSA K 2 & 4 & 1538 538 7 R15E
FEREH RANGAREE BB RG> PSR E TR E B TR
TR AR ED BTk AR TR S o 52 5%ACN/0.1%
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FA w3 - s8R 8AH 5 Sul > RB-p #2855 - T £ 5 HPLC (ESDH- &

o
PR (4 48) ;i (mL/min) | S%ACN+0.1%FA | 95%ACN+0.1%FA
(%) (%)
0.00 0.200 95.00 5.00
30.00 0.200 70.00 30.00
40.00 0.200 70.00 30.00
55.00 0.200 30.00 70.00
65.00 0.200 20.00 80.00
69.00 0.200 20.00 80.00
70.00 0.200 95.00 5.00
80.00 0.200 95.00 5.00

Bpd2 S chg-v Bk &1 LCQ DECA XP MAX ion trap mass
spectrometer > & 4p & 15 F ¥ R RIS D E S EBE SR o Y ARG%
ACN /0.1% FA){r B i# (95% ACN / 0.1% FA)#* 4% 1 40 % »c/k 15 3 4.(150 x
2.1mm, Kinetex 5u C18 100A)p iFj-v Btk & ° 'FT & H#- 5% 4p B j€% 0
a8 3] 30 A 48R B 3 30% @ (8 % 30 A48 % ¥ 40 4 4 dF 30%% 4P
B #&¥FHip B &% 40 2487 55 » &iF w2 1 70% o & F* 10 » 4heh
PRSP BB I 80%T PR AL el sy i B%I
ek B 5% i 10 24 )T p RERPF AT & o A 1718 MS/MS
Bl3¥ 42 » MASCOT (Matrix Science)#c#8 ¥ & {7 FHLE W 4 47 o E 4
7 & NCBInr database » fi¥ % Trypsin > #% 4 % Serpentes > ] T_i3 4F
Carbamidomethyl » ¥ % % & oxidation » "2*< 5 & 3% Z 2.0kD ¥ SBc BT
L TE e ST B MASCOT 35 o 820 Be(dt+ A 46 ~ 1%

Pﬁbhﬂfﬂ'&ﬁj:‘gii‘i?%g%‘é '.i’l g\ﬂ ’Fﬁ»_e//a\o

3. L 5% 7 % (Median lethal dose; LDsg) (%% Chang et al., 2013; Shan et al.,
2016)
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LDsg erip| 28 B~ 6 2 z2 4 ICR -] v B(F %24 &) 38 (7% 5 100 L
3 k& bt 4 (12 PBS 17 2 Bk A IR c MY R s d o R
(reduction) > #-F A8 EHR H ¢ 3 L AV4asv Nt 3 Lo A a0t v 3 B4
AELT B M Rt E AL R KPP o 2shR R R T 24 /) BEIS X BB P chr
= Z » 121 Reed and Muench method (Laurence and Hannah, 1938)i& {7 su3t »

) ‘}\ﬂ', LD50 °

4. & x t+(Procoagulating activity) (%% Tan et al., 2015)

B~ 200 uL & &l g ’]\( 7 3.2% sodium citrate)*r » 10 puL 2% & & # (200
ng o 1 PBS fe ) o & 30 §yiPl €% 7% 2 ODyosiE 10 A 45 0 jn PP 2K 5

SOERIE BV R S AR PR BT aE ~ 0.02 unit (ApER o

5. ¥t & fEE E LA 4T

R Z v Qe FERER D om) P S H R Ktz S
STV ERES R UERER ST LN TERTEE N
TP F 2 4R F (SR 0 BF o~ £ Y IR BRI E Ay kA
FLF AE)EAL W KRR G A2 3 B R (B A, © FRMEER S -
ek BLE T )R
5.1. s:v=ps ¥-v9 f*(SVSP) (4% Sousa et al., 2017)

50 uL 500 uM % ¢ & = <X & benzoyl-arginyl-p-nitroanilide (L-BAPNA)
(Sigma-Aldrich®) ~ 130 pL 7 50mM Tris-HCI buffer, pH 7.5 22 20 uL 2 i #
5(200 u) i 37°C £ fis 40 A 48 » & (7| R K f2 A 4+ e ODags o — 1 fi% % 75
PHEEU) TS * A 8AFHF 100Dy TR FE o fr A 1LE 2%
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%= U/ gprotein °
5.2. BiPqpF Ay (PLA,) (%% Antunes et al., 2010; Shan et al., 2016)

F (1 pg)frs & 4 » ¥ J&7% (0.1 M NaCl, 10 mM CacCl,, 7 mM Triton
X-100, 0.265% soybean lecithin and 98.8 uM phenol red, pH 7.6)¢ » 2 ¢ < &
“F Bk "5 soybean lecithin 5 = B o Bl £ 73 7% 2 ODysE 2.5 A~ 48(F8) - B
e AR ErU)TRZFAEAFHF 030D *T7 iEE € o[22V B
H 3% % U/ g protein °
5.3. & & %9 ps(MPs) (%% Chang et al., 2013; Wang and Huang, 2002; Wang
et al., 2004)

fefl 100 uL F B ¢ 3 3 % % &5 (200 pg) % & § e k-v azocasein (0.5

mg; in 50 mM Tris-HCI buffer, pH 8.0): > 37 °C ¥ Ji& 90 4 4&o4c » 200 pL 5%
trichloroacetic acid 2 ¥ it & Ji o &~ 1000 g, 5 4 48 o B~ 150 puL F % 3 04
0 0SNNaOH % oF 7 i » Bl B -KjRA$H 0Dy — B2 EEHE =
iz ®ELr&8AFHE 100Dy " T5i 2 i AHE =X 5U/g
protein o ¥ b e7F B P &4 » azocasein @ 0 4 » 10 mM EDTA *t % 8
B30 ~ b RRIS T £ A Mt IR L RE
5.4.  fig"%4k fin iv (AChE) (4% Chang et al., 2013)

% * 1.5 mM acetylthiocholine iodide % = &[4 ** 200uLof 10 mM
sodium phosphate (pH 7.5), 0.04 M MgCl,, 0.2 mM 5,5’-dithiobis
(2-nitrobenzoic acid) (DTNB)] > 23 &tk & (1 pg) 2 25°C * & > BRI kf34
€11 ODygs ° A # nitrobenzoate 174 = § (nmol)%_d molar absorption
coefficient=1.4 x 10*M "cm ' &3+ 5 o % 1L E 8 % 5 pmol / min / mg

protein °
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55.L-"%pk s i f#(LAAO) (%% Luetal, 2018 ; Zaineb A-K et al., 2014)

#-100 uL ¥ &% [S0m M Tris-HCI buffer (pH 8.0), 2.0 mM L-Leu, 2U/mL
of horseradish peroxidase, 10 mM o-phenylenediamine] % & ;% # 5-(200 pg) &
37°C F s 60 4~ &b » Rl A 42 ODygy o — BEEZ FHE 2(U)T& 5 44
# 24 1 nmol H,O, #7 § %% & (molar extinction coefficient = 7.82 x10° M

cm ') o fEE LS H 3% 52 U/ mg protein e

6. KAt

™2 one (or two)-way ANOVA +* #bt # ¥ 2 S 4 F FI 5 R & &( ~
o~ {8 E = BPEY S repeated measures ANOVA) & = 2588 4 (30 ~ 7 ~ {8 »
@it s v BpFY  ANOVA)A 7 £ 8 -

18



% 5%

Lodsdeak b~ TR~ 03 hE s

<

S A SRR AR E R AT 100 ) 11 &~ S RGE A
FHER
Sdedoo R A Z o gEAEITS G 0 F - SALECL 0 H U BT S04 e

<y

£ 8| 3 40 ;U—-ﬁ)g o2 % AGL108 - HA)0E plerd

S 3 HE F H e ¥ 5 32.8431.3% (mean+ SD) o # iR E B4 5 1234+
47.8% ® B 5 o F - S B BRI E SR A s R EH L
& % 30.7428.7% o

o= ESde s FEREZHom ~ P S H 2R 5 1 E B
AP Hp2tEd o d W F I 422 6B 0 AR LB ED R
AR AR e E R B AP F R e TP e R
HUEF A - B RRBD R BT R R R PRI AZIE - E L o glaa
* b g # S5 5 Dr316 ~ Dr318 ~ Dr320 ~ Dr324 ~ Dr338 ~ Dr326 » i&
i AY 4Bt BAE S Biep 2017 & 30 BA(PR )T R A E 2 2 NS
%2 T BF > B4 s s8R 5 2017 # 12 % 2 2018 £ 9 % & o
4483 % 1 5 Dr350, Dr354, Dr360, Dr362, Dr368, Dr396 » A3+ 4 # [ 7 B~
- X F o A A FF L ROBHHI S Bml1002 - Bm1040 ~ Bm1066 -
Bm1068 ~ Bm1082 » Bm1140 ~ Bm1144 ~ Bm1148 ~ Bm1150 » 25 2 %8 » i&
W A SR S 2017 E 8 & 10! Bip(A AR D H )T U A2 F 2 B
R 2 T3 0 HHR P P2 EHPR L2018 F 228471 2 2018 F 9

1K o

2. - M3 - BF9 TR
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2.1, 44888 & 8¢ (]4- Dr316, Dr318, Dr320, Dr324)* &1 5 ~ ¢~ {4 3
PR A - BT ARE - 2 Be) ¥ AT REF LN o 4400t
81538 (G 4e b ity & 7 % 9% Dr350, Dr354, Dr360, Dr362, Dr368, Dr396)ss
Fih- BT ABRHEB - IR )2 BT REE LN a4 & 388 (5l
Bm1002, Bm1040, Bm1066, Bm1144, Bm1148, Bm1150)* 4% 7 ~ ¢ ~ {4 3
PR R A - BT ARHMEI AR ) TARTREF LY -

2.2, 44885 (5]4e Dr324, Dr3l16)» s &4 50 ~ ¢ ~ (S H orik v d o &
TARGEB AN LB ) F AR IR F A% o 414800 25 38 (b4 Dr368)i
Ao BT ARFR - )L I F 2L T A RAIREFT LY - 4 b &S0
(5]4r Bm1002)»s &% 50 ~ ¢ ~ (S @ i B dv F ohz AT ARE(B L - 3 B

L) TAEREFLY -

3. LC-MS/MS 3 4 #7

3.1. b g 4Bt &8t (] 4e Dr316, Dr318, Dr324, Dr338)* 44 # ~ ¢ »
62 dvd 5 trypsin (5% {8 0 B TRAPKATHTELZRIEL 0 T HFRE BlH
FE@EBepinR > W& peaks 2 AP HF £ 5 B FELFLN(ML T 1
BlL N) o 4f 4t & 8 (Dr324) 22 24 ¢ (] 4e Dr354, Dr360, Dr362, Dr368)st 4
G trypsin TE* {2 0 SEFRARE AL ATL BIH(E L)L F AR F A
B o & 4 & (5]4c Bm1082, Bm1144, Bm1148)*t 404 w0 ~ ¢ ~ 152 3t 3 &5
trypsin (€% {5 > B TR AP AT L BFHF T A RAP (B - 1B L=): ®
7 Bml002 2 5 st & K AT RIGHes 09 B (M- +) el - BT iAE
P AFRF P HEFEDLEL(RI - B~) -

32, g Rit(n=4) LR TR SRR AT &
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AT
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Mot
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TR 2080 F R ERR R A hFen B R (R
1% Fv 24 LB 7 EF X & 7 Kunitz-type serine protease inhibitor (KSPI) ~
Phosphodiesterase (PDE) ~ Phospholipase A, (PLA) ~ Snaclec (C-type lectin and
C-type lectin-like protein) ~ Snake venom metalloprotease (SVMP) ~ Snake
venom serine protease (SVSP) ~ Vascular endothelial growth factor (VEGF) & -
F(& - ) gaadv #dt(n=4)t 3 7 g hd-o gk ity
i 2 Fov FH R A G X (n=4)" AR 3 SRITTH AT
VHEII|2F L G EMPARI G Fes(F A2 A1) = B2
FFeni & oo 2 L B2 ¥ > £ & 7 Acetylcholinesterase (AChE) -
beta-Bugarotoxin (beta-Bgt) ~ Cysteine-rich seceretory protein (CRISP) ~
Hyaluronidase ~ L-amino acid oxidase (LAAO)~Phospholipase A, (PLA,)~Snake
venom metalloprotease (SVMP) ~ TBP (proteins taking part in toxin
biosynthesis) ~ Three finger toxin (3-FTx) ~ Vespryn % H & % J-v g3 (& -+
~ )

4. % 57 % (LDs) :

& 4at = 3t (Dr316, Dr318, Dr324)*t 4% o ~ ¢ ~ {8 ) e 3 (repeated
measure ANOVA: F,,=0.56, P =0.61)14 2 2 ¢ (Dr350, Dr360, Dr368)it 4 3
Rl RER» Fea@E 2 BT X3 53t BE¥ £ B (ANOVA: F33=0.64,
P=0.61) B2h&'% #94 2 LDso g Mt (= -2 ) o & 4 & 240
(Bm1002, Bm1066, Bm1082)*t &% 7v ~ ¥ ~ (s 2 st 3 {3k v B L R
FenRkl g2 BRI A5 B ¥ 4 B (repeated measure ANOVA: F, 4, =0.08, P =
0.92; Bl= ~7)e
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5. s [#(Procoagulating activity) -

& 4at = 4t (Dr316, Dr318, Dr 320, Dr324, Dr 326, Dr338)» 4% 7v ~ #  »
{s 8 (repeated measure ANOVA: F, o =3.54, P =0.069)4 2 %+ ¢ (Dr362,
Dr368, Dr396)ciit 4 » R Bl i R 2 B X alg¥F¥ L 8 (F;,=129,P=
0.31) » B2 #K 25 gy ¥ H 2 G R E (Bl 7)o

6. ¥0F fEF B AT
6.1. 3i3%=f: F-v fF(SVSP)

4 48135 % 43 (Dr316, Dr318, Dr 320, Dr324, Dr 326, Dr338)s & 5% vt 3=
§ R E P ) R F RIS I F B (repeated measure ANOVA: Fy o =
18.03, P=10.0005) > m %4 et F 2. SVSP BB T & 5| ih K& B F iR
(ANOVA: F3,0=3.71,P=0.029 ; Bl= +-) -

6.2. #5475 (PLA))

&Y 483% = 4t (Dr316, Dr318, Dr 320, Dr324, Dr 326, Dr338)*t 4% 7w~ ® ~
{s #p (repeated measure ANOVA: Fp 9= 0.025, P =0.96) 12 2 %4 ¢ (Dr350,
Dr354, Dr360, Dr362, Dr368, Dr396) it & i fq fis PLA, E 122 B A 7 B ¥
£ 2 (ANOVA: F35=2.52,P=0.087 ; Bl= + ~) - &K %w—fﬁ”u% By 1% o A 4
a> = 4t (Bm1002, Bm1040, Bm1066, Bm1068, Bm1082, Bm1140, Bm1144,
Bm1148, Bm1150)* 4% % ~ ¥ ~ {5 8) ehs 4 B2 v Ay iddh2 7 A 4 &
¥ 4 B (repeated measure ANOVA: F;16=0.004,P=0.99 ; Bl= - 1)

6.3. & § 3v §5(MPs)

Fle @k ? 3 vt fte » EDTA 2 22 F - gt i€ * two-way (= F]+
F I EdL N AR PER L2 & EDTA) ANOVA B (7 5zt 2o 41480 = 0t
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(Dr316, Dr318, Dr 320, Dr324, Dr 326, Dr338)> 4% v ~ ® ~ {4 #p frx & du
F g -9 P MPs E 2 B A 5 B F £ B (repeated measure ANOVA: F; 55
=4.43, P =0.023)> iz 24 (Dr350, Dr354, Dr360, Dr362, Dr368, Dr396)$Lz k¥
i M (ANOVA: F340=6.54,P =0.0011) o **4c » EDTA {$ ¥ 2 SR ET

' (ANOVA: F40=267.76,P <0.0001) > = BFF 2 B3 £ 4 BE 2 3 (¥
(ANOVA: F3 4= 0.084, P =0.97) * 4-§ = + #77 o

6.4. ¢ fis %4 fig ¥ (AChE)

7 4 & = 3¢ (Bm1002, Bm1040, Bm1066, Bm1068, Bm1082, Bm1140,
Bm1144, Bm1148, Bm1150)>t 45 % 70 ~ ® ~ {3 Hp 7t & ¢ [k fig e 5 12
7 55 8% 4 2 (repeated measure ANOVA: Fp14=2.48, P=0.12 ; Bl= -+
— ) o
6.5. L-»= i ft ¥ - fF % 14 (LAAO)

& 4at = 3t (Dr316, Dr318, Dr 320, Dr324, Dr 326, Dr338)» 4% 7v ~ #  »
i #p (repeated measure ANOVA: F, 10 =0.35, P =0.71)#7k ¢ 3 11 2 &3 25 4%
(Dr350, Dr354, Dr360, Dr362, Dr368, Dr396)it # 2. L-"=f e § it fis 542
4} B % Z P (ANOVA: Fi50=047,P=071; Bl= * =) & & & 3
(Bm1002, Bm1040, Bm1066, Bm1068, Bm1082, Bm1144, Bm1148, Bm1150)
AR T P S RPatdME 2 LRARE VP IRER IR AT A
B (Fya=081,P=046; Fl=L=)-
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1. #Fa%RkRTG

PENGHET S EARN LN F R TR g e E &
Pos 3 4 (B 40 F T30 5 123.4%) 44800 2 & A &9 > £ 5 - & B EE(Dr324,
Bml256)* 3 F H WAL £ > - B ¥ giadst @ AT ip RIRF 72 R 21807 A &L
FREAR Ao SMmT da WERE ¢ 7 %t F(F 2 - )%
FoRAR B m v AR cAMERF A AE BT L ARTEY 7GR
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RS

p

oo
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R
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TR & H BHBmMI2S6) > F AR ERF I L (AL E) H
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4 ¥

-
&

BT o N E M RR] o HE R0 hasaie(Dr324)e 4 R G ik fF
BB SHERRR D BNER S E A G R TR S D3

¥

0 (blAe R A RS E (8 FR R Ay~ SOREE R0 BF £ B0
Fe s L-vegkpey VpF) T RPREA(ONE Biv &g o WL R 23 PH Ao
BPHATEECE I B PFERRS PR ARKESRE -
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FERFF R B R0 TR ALY - BT
PR ETAETHINOEFET I P&k 7
FTPRELE T - NS bt e B - TARRDE A
FFF VRPN AE AL e & & (Willemse and Hattingh, 1978, 1980;
Willemse et al., 1979; Chippaux et al., 1991; Mackessy, 1988; Daltry 1996;
Saldarriaga et al., 2003; Antunes et al., 2010; Madrigal et al., 2012; Gao et al.,
2013) ) HP bR R p R P A FTEAARPER A 5 R 0 B H Ay
wiﬁwﬁiﬁﬁiﬂﬁw@’uﬁiéE&ﬁﬁpfﬁﬁaﬁiyéﬂ
FI TR E o il Fl3 it 3 X e a R Keg Bt Rt
ARGFT ~ FRAFWTE B FROCEFE T o ARFHEHL L DR

B (bldex 5 E)EE v dvd & g pengi

3. FRBTLEEE)NCF 0 B LR

AR 2 gidae(F 7o e d ed KT TR AT 0 T LI
A & F-v = & & 7 Kunitz-type serine protease inhibitor (KSPI) -
Phosphodiesterase (PDE) ~ Phospholipase A, (PLA) ~ Snaclec (C-type lectin and
C-type lectin-like protein) ~ Snake venom metalloprotease (SVMP) ~ Snake
venom serine protease (SVSP) ~ Vascular endothelial growth factor (VEGF) & -

GATH(R ) MHH U R RGBT L R T AR g

-

K] & # ;Risch et al., 2009; Sharma et al., 2015; Tan et al., 2015; Mukherjee et
al., 2016)51@'4@? B A R B RE IR o gttt & A g AN et
FEE I A & -0 FREFE ¢ 7 Acetylcholinesterase (AChE) -
beta-Bugarotoxin (beta-Bgt) ~ Cysteine-rich seceretory protein (CRISP) ~
Hyaluronidase ~ L-amino acid oxidase (LAAO)~Phospholipase A, (PLA,)~Snake
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venom metalloprotease (SVMP) ~ TBP (proteins taking part in toxin
biosynthesis) ~ Three finger toxin (3-FTx) ~ Vespryn % H s o L 5 X A 4 =
T+ % % (Jiang et al., 2011; Ziganshin et al., 2015; Shan et al., 2016) R < 3x 48
o iR L R R FREET -

4. LC-MS/MS & 7% #_% & {7 trypsin %%

Ay e LC-MS/MS 4 47 #_%i& {7 trypsin % 2_ {82 {7(% % Rischet
al., 2009; Sharma et al., 2015; Tan et al., 2015; Ziganshin et al., 2015;
Mukherjee et al., 2016; Shan et al., 2016) ; X @ > Villalta et al. (2012)% Sanz et
al. (2018):8 7 [~ 44t ~ H AT~ A £ F P 5003 Fod T AR T3
i trypsin e0IE R KRBT (S P BV Bt 3 A 2 KB trypsin (£

@i 17 LC-MS/MS A 45 » 124130 82 4 M < o7 § st i e
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Fo— ~ gaalv A AT

HhEAREL HREIREL

S P E B v A1 E, E £ M i AR E T & 3 4o (Y
%n%h ik £ (cm) A E(cm) Y A4 E () paseE(g) HWE A4 F %) (2018/7/29)  (2018/9/25)

o

Dr316 B &L 64.7 13.1 2 250. 8 306. 1 22.0 0.1380 0.1689
(2018.7.25& #) (2018.12.03& #D

Dr31l8 B &L 62.7 13.1 2 321.4 353.4 10.0 NA 0.1800
(2018.7.25& #) (2018.12.03& :r)

Dr320 %z )% 63.3 13.7 2 190.8 226. 8 18.9 0.1412 0.1494
(2018.7.25&#) (2018.12.03& &)

Dr324  ® |k 62. 9 9.7 P 250. 5 218.2 -12.9 0.1366 0.1226
(2018.7.25& #) (2018.12.03& #D

Dr326 % |k 65. 8 14.3 2 358. 8 385. 1 7.3 0.1830 0.2516
(2018.7.25& #) (2018.12.03& :r)

Dr33s8 ok 71.3 10.2 4 278.6 308. 6 10.8 0. 2060 0.1753
(2018.7.25&:#) (2018.12.03& &)

Dr394  F ) B 38.4 4 P 52.5 84.2 60. 4 0.0425 0. 0520
(2018.7.6&#) (2018.12.03& )

Dr398  ® | ik 46. 9 7.2 2 105.8 176.2 66.5 0.0963 0.1378
(2018.7.16 & #) (2018.12.03& #D

Dr402 % #2454k 54 8.8 A 131.7 252. 8 92.0 0.0705 0.1007
(2018.7.25& #) (2018.12.03& :r)

Drd04 F iy 55.3 8.3 & 129 196. 4 52.2 0.0448 0.1452
(2018.7.10&:#1) (2018.12.03& )

Dr406 B &% 52.4 8.3 & 104 139.2 33.8 0.0808 0.1120
(2018.7.16&:#1) (2018.12.03& &)

24

Dr3s0 B i@ 20.7 3.2 & 31 58 87.1 NA 0.0339
(2018.7.25& #) (2018.12.03& :r)

Dr35sd EBiP% 22 3.7 & 28.4 49 72.5 NA 0.0289
(2018.7.25% 1) (2018.12.03& &)

Dr360 % |k 21.7 4 2 31.2 56.4 80.8 NA 0.0267
(2018.7.25& #) (2018.12.03& #D

Dr362 Eit % 19.9 3.9 2 29. 3 65.4 123.2 NA 0. 0296
(2018.7.25& #) (2018.12.03& ir)

Dr368 % ] B 24 3.6 37 92.6 150. 3 NA 0. 0345
(2018.7.25&#1) (2018.12.03& )

Dr396 ¥z % 39.1 6.9 & 39.3 94.2 139.7 NA 0.0374
(2018.7.6&#) (2018.12.03& )

Dr408 % ] B 18.9 2.7 6 18.8 213.3 NA 0.0097
(2018.7.25& #) (2018.12.03& #D

Dr4l0 Bt 20.5 3.2 15 27 80.0 NA 0.0078
(2018.8.3&#) (2018.12.03& :r)

Dral2 Bi+% 21.8 3.3 12 31.6 163.3 NA 0.0213

(2018.8. 3& D

(2018.12. 03 % &)
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Bml1002 &3~ % 112.3 16.5 & 622. 2 929. 2 49.3 0. 0362 0.0611
(2018.7.16 & ) (2018.12. 03 &)

Bm1040 %k L 97.5 13.1 @ 174.3 247. 4 41.9 0. 0392 0. 0395
(2018.7.25% ) (2018.12.03% )

Bm1066 B 94.9 8 * 105.5 154.2 46. 2 0. 0386 0.0248
(2018.7.25& ) (2018.12.03& )

Bm1068 B 49. 4 1.7 & 106. 3 175 64.6 0. 0241 0.0213
(2018.7.25% ) (2018.12. 03 &R

Bnl082 & z24fsf 89.4 13.9 @ 131.3 224. 4 70.9 0.0617 0. 0309
(2018.7.25% ) (2018.12.03% )

Bm1140 % iz 123.2 12.5 = 474.3 592.4 24.9 0. 0990 0. 0906
(2018.7.25& #]) (2018.12.03& )

Bnl144 &3tz 111. 4 14.1 & 611.7 635. 2 3.8 0.0615 0.1001
(2018.7.16 & ) (2018.12. 03 & ir)

Bml148 &% z25 100.8 15 @ 424.5 472.8 11.4 0. 0584 0. 0630
(2018.7.16 & ) (2018.12. 03 & #])

Bml150 &% 2= % 108.3 14.8 B 550. 2 626. 8 13.9 0.0673 0.0983
(2018.7.16 & ) (2018.12. 03 & *])

Bm1256 % 22474k 106. 6 14. 8 ) 279. 4 224.6 -19.6 0. 0422 0.1125

(2018. 7. 258 RD

(2018.12. 03& @D
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. Molecular . . Protein Protein =~ Homology with protein
Accession no. . Protein description
Weight score coverage from
gi|1446208327 102640 phosphodiesterase, partial [Borikenophis portoricensis] 53 2.3
gi|586829527 98000 phosphodiesterase [Macrovipera lebetina] 95 5.1
/602672078 74194  zinc finger protein 397-like [Python bivittatus] 49 0.9
£i|602633075 57543  chromobox protein homolog 2 [Python bivittatus] 56 1.7
coagulation factor X activating enzyme heavy chain, RVV-X-heavy chain=metalloproteinase with disintegrin
gi[251204 50053 (platelet aggregation inhibitor)-like and C-type lectin-like domains [Vipera russelli=Russell's viper, 250 13.5 Daboia russellii
Siamensis, venom, Peptide, 429 aa]
gi[311223820 29480 RVV-V gamma-like protein precursor [Daboia siamensis] 111 12.7 Daboia russellii siamensis
£i|109254994 29288 phosphodiesterase, partial [Sistrurus catenatus edwardsi] 73 6 S;L:’LL: catenatus
gi|311223822 29162 serine alpha-fibrinogenase-like protein precursor [Daboia siamensis] 54 4.3 Daboia russellii siamensis
gi|313191710 28882 putative serine protease nikobin [ Vipera berus nikolskii] 53 4.3 Vipera nikolskii
. RecName: Full=Factor V activator RVV-V alpha; AltName: Full=Russel's viper venom FV activator alpha; . L .
gill 34129 26849 Short=RVV-V alpha; AltName: Full=Snake v§n0m serine protease; ShorFSVI;P ’ & 13.1 Daboia russellii siamensis
2i|300490478 18566 P31 alpha subunit [Daboia russelii limitis] 103 11.4
/300490470 18441 P68 alpha subunit [Daboia siamensis] 67 30.4
21300490480 17640 P31 beta subunit [Daboia russelii limitis] 66 12
gi|67043477 17355  C-type lectin-like protein subunit 3 [Daboia siamensis] 94 8.8  Daboia russellii siamensis
2i|33243080 17118  C-type lectin CTL-8, partial [Bitis arietans] 68 8.8  Bitis arietans
2i64453 16400 phospholipase a2 [Daboia russelii] 80 7.2 Daboia russellii
€i|37927193 14467 Chain A, Crystal Structure Of Rv4RV7 COMPLEX 103 22.1 Daboia russellii siamensis
gi|1408314 14458 phospholipase A2 acidic subunit, PLA2-I subunit A [Vipera aspis, zinnikeri, venom, Peptide, 122 aa] 56 12.3  Vipera aspis
oi[1345182 14414 Cbl alpha=heterodimeric neurotoxin acidic subunit alpha [Pseudocerastes fieldi=false horned vipers, 58 123 Pseudocerastes persicus
venom, Peptide, 122 aa]
gi[58177210 11398 Chain A, Crystal Structure Of Vr-1, A Vegf-F From A Snake Venom 46 9.4  Daboia russellii russellii
2i|68708 7187  venom basic proteinase inhibitor II - Russell's viper 63 15 Daboia russellii
gi[227633 6078  phospholipase A2 Ia 56 23.5 Vipera aspis
€i298351761 1954 RecName: Full=Phospholipase A2 1; Short=PLA21; Short=svPLA2; AltName: Full=Phosphatidylcholine 2- 142 70.6  Daboia russellii russellii

acylhydrolase
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. Molecular . . Protein Protein =~ Homology with protein
Accession no. . Protein description
Weight score coverage from
2i|1446208327 102640 phosphodiesterase, partial [Borikenophis portoricensis] 51 2.3
gi|586829527 98000 phosphodiesterase [Macrovipera lebetina] 135 5.8
gi|1258500178 96436 Chain A, Snake Venom Phosphodiesterase (pde) 65 2.9
gi[71727519 71883 RVV-X-heavy chain [Daboia russelii] 278 11.5 Daboia russellii
£i|602633075 57543  chromobox protein homolog 2 [Python bivittatus] 51 1.7
coagulation factor X activating enzyme heavy chain, RVV-X-heavy chain=metalloproteinase with disintegrin
gi[251204 50053 (platelet aggregation inhibitor)-like and C-type lectin-like domains [Vipera russelli=Russell's viper, 250 13.5 Daboia russellii
Siamensis, venom, Peptide, 429 aa]
gi[311223820 29480 RVV-V gamma-like protein precursor [Daboia siamensis] 112 12.7 Daboia russellii siamensis
£i|109254994 29288 phosphodiesterase, partial [Sistrurus catenatus edwardsi] 73 6 S:;':I;L:LL;SI catenatus
gi[313191710 28882 putative serine protease nikobin [Vipera berus nikolskii] 54 4.3 Vipera nikolskii
/300490478 18566 P31 alpha subunit [Daboia russelii limitis] 103 114
/300490470 18441 P68 alpha subunit [Daboia siamensis] 107 24.1
£i/300490480 17640 P31 beta subunit [Daboia russelii limitis] 66 12
2i|67043477 17355  C-type lectin-like protein subunit 3 [Daboia siamensis] 94 8.8  Daboia russellii siamensis
£i|33243080 17118  C-type lectin CTL-8, partial [Bitis arietans] 68 8.8  Bitis arietans
2i|64453 16400 phospholipase a2 [Daboia russelii] 80 7.2  Daboia russellii
2i[37927193 14467 Chain A, Crystal Structure Of Rv4RV7 COMPLEX 103 22.1 Daboia russellii siamensis
gi|1408314 14458 phospholipase A2 acidic subunit, PLA2-I subunit A [Vipera aspis, zinnikeri, venom, Peptide, 122 aa] 56 12.3  Vipera aspis
oi[1345182 14414 Cbl alpha:l?eterodimeric neurotoxin acidic subunit alpha [Pseudocerastes fieldi=false horned vipers, 59 123 Pseudocerastes persicus
venom, Peptide, 122 aa]
2i|68708 7187  venom basic proteinase inhibitor II - Russell's viper 63 15  Daboia russellii
4298351761 1954 RecName: Full=Phospholipase A2 1; Short=PLA21; Short=svPLA2; AltName: Full=Phosphatidylcholine 2- 142 70.6  Daboia russellii russellii

acylhydrolase
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. Molecular . L. Protein Protein =~ Homology with protein
Accession no. . Protein description
Weight score coverage from
£i|538259853 98407 phosphodiesterase [Protobothrops flavoviridis] 49 1.9
gi|586829527 98000 phosphodiesterase [Macrovipera lebetina] 63 1.4
£i|602659969 93015 mitogen-activated protein kinase kinase kinase kinase 3 isoform X3 [Python bivittatus] 49 2.1
gi[71727519 71883 RVV-X-heavy chain [Daboia russelii] 314 9 Daboia russellii
gi|1311938278 71272 DSAIP, partial [Daboia siamensis] 48 1.3
£i|602633075 57543  chromobox protein homolog 2 [Python bivittatus] 63 1.7
coagulation factor X activating enzyme heavy chain, RVV-X-heavy chain=metalloproteinase with disintegrin
gi[251204 50053 (platelet aggregation inhibitor)-like and C-type lectin-like domains [Vipera russelli=Russell's viper, 148 5.4  Daboia russellii
Siamensis, venom, Peptide, 429 aa]
gi[311223820 29480 RVV-V gamma-like protein precursor [Daboia siamensis] 50 6.2  Daboia russellii siamensis
gi[311223822 29162  serine alpha-fibrinogenase-like protein precursor [Daboia siamensis] 69 4.3  Daboia russellii siamensis
gi[313191710 28882  putative serine protease nikobin [Vipera berus nikolskii] 55 4.3 Vipera nikolskii
2i|1488399624 27684 induced myeloid leukemia cell differentiation protein Mcl-1 homolog, partial [Pseudonaja textilis] 46 17.3
. RecName: Full=Factor V activator RVV-V alpha; AltName: Full=Russel's viper venom FV activator alpha; . L .
gill34129 26849 Short=RVV-V alpha; AltName: Full=Snake venom serine protease; Short=SVSP 31 72 Daboia russellii siamensis
2i|67043473 18781  C-type lectin-like protein subunit 1 [Daboia siamensis] 56 15.8 Daboia russellii siamensis
£i[300490478 18566 P31 alpha subunit [Daboia russelii limitis] 133 11.4
/300490470 18441 P68 alpha subunit [Daboia siamensis] 87 30.4
/300490480 17640 P31 beta subunit [Daboia russelii limitis] 53 12
267043477 17355  C-type lectin-like protein subunit 3 [Daboia siamensis] 144 20.9 Daboia russellii siamensis
2i[33243080 17118  C-type lectin CTL-8, partial [Bitis arietans] 47 8.8  Bitis arietans
237927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 138 22.1 Daboia russellii siamensis
gi|1408314 14458 phospholipase A2 acidic subunit, PLA2-I subunit A [Vipera aspis, zinnikeri, venom, Peptide, 122 aa] 63 12.3  Vipera aspis
«i[1345182 14414 Cbl1 alpha:beterodimeric neurotoxin acidic subunit alpha [Pseudocerastes fieldi=false horned vipers, 90 123 Pseudocerastes persicus
venom, Peptide, 122 aa]
2i|159883522 9779  trypsin inhibitor-3 precursor [Daboia siamensis] 46 10.7  Daboia russellii siamensis
gi|159883542 9680  trypsin inhibitor-6 precursor [Daboia siamensis] 70 22.6  Daboia russellii siamensis
gi|68708 7187  venom basic proteinase inhibitor I - Russell's viper 63 15  Daboia russellii
4i298351761 1954 RecName: Full=Phospholipase A2 1; Short=PLA21; Short=svPLA2; AltName: Full=Phosphatidylcholine 2- 166 706 Daboia russellii russellii

acylhydrolase
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Protein families Accession no. . Protein description
Weight score coverage from
Kunitz-type serine protease inhibitor (KSPI) 2i|159883522 9779 trypsin inhibitor-3 precursor [Daboia siamensis] 46 10.7  Daboia russellii siamensis
Kunitz-type serine protease inhibitor (KSPI) 2i|159883542 9680 trypsin inhibitor-6 precursor [Daboia siamensis] 70 22.6  Daboia russellii siamensis
Kunitz-type serine protease inhibitor (KSPI) £i|68708 7187 venom basic proteinase inhibitor II - Russell's viper 63 15 Daboia russellii
Phosphodiesterase (PDE) 211446208327 102640  phosphodiesterase, partial [Borikenophis portoricensis] 53 23
Phosphodiesterase (PDE) 21538259853 98407 phosphodiesterase [Protobothrops flavoviridis] 49 1.9
Phosphodiesterase (PDE) 21586829527 98000 phosphodiesterase [Macrovipera lebetina] 95 5.1
Phosphodiesterase (PDE) £i|1258500178 96436 Chain A, Snake Venom Phosphodiesterase (pde) 65 2.9
Phosphodiesterase (PDE) £i/109254994 29288 phosphodiesterase, partial [Sistrurus catenatus edwardsi] 73 6 i:jsvt;:,;isl catenatus
Phospholipase A2 (PLA2) £i64453 16400  phospholipase a2 [Daboia russelii] 80 7.2 Daboia russellii
Phospholipase A2 (PLA2) 2i[37927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 103 22.1 Daboia russellii siamensis
Phospholipase A2 (PLA2) 4i[1408314 14458 phospholipase A2 acidic subunit, PLA2-I subunit A [Vipera aspis, zinnikeri, venom, 56 123 Vipera aspis
Peptide, 122 aa]
Phospholipase A2 (PLA2) 4i[1345182 14414 Cb lalph.a:heterodimeric nfeurotoxin acidic subunit alpha [Pseudocerastes fieldi=false 53 123 Pseudocerastes persicus
horned vipers, venom, Peptide, 122 aa]
Phospholipase A2 (PLA2) gi[227633 6078 phospholipase A2 la 56 23.5  Viperaaspis
Phospholipase A2 (PLA2) gi[298351761 1954 ?Elclilghmoespi;‘lt;;}gxi’i‘ga;:yﬁ‘fy dlr’j:;’fp LA21; Short=svPLAZ; AltNare: 142 706 Daboia russellii russellii
Snaclec (C-type lectin and C-type lectin-like protein) gi|67043473 18781 C-type lectin-like protein subunit 1 [Daboia siamensis] 56 15.8  Daboia russellii siamensis
Snaclec (C-type lectin and C-type lectin-like protein)  gi[300490478 18566 P31 alpha subunit [Daboia russelii limitis] 103 11.4
Snaclec (C-type lectin and C-type lectin-like protein) gi|300490470 18441 P68 alpha subunit [Daboia siamensis] 67 30.4
Snaclec (C-type lectin and C-type lectin-like protein) gi|300490480 17640 P31 beta subunit [Daboia russelii limitis] 66 12
Snaclec (C-type lectin and C-type lectin-like protein) gi|67043477 17355 C-type lectin-like protein subunit 3 [Daboia siamensis] 94 8.8  Daboia russellii siamensis
Snaclec (C-type lectin and C-type lectin-like protein) gi|33243080 17118 C-type lectin CTL-8, partial [Bitis arietans] 68 8.8  Bitis arietans
Snake venom metalloprotease (SVMP) gi[71727519 71883 RVV-X-heavy chain [Daboia russelii] 278 11.5 Daboia russellii
Snake venom metalloprotease (SVMP) 2i|1311938278 71272 DSAIP, partial [Daboia siamensis] 48 1.3
coagulation factor X activating enzyme heavy chain, RVV-X-heavy
Snake venom metalloprotease (SVMP) gi251204 50053 chain—metalloproteinase with disintegrin (platelet ageregation inhibitor)-like and C- =5 3 5 papgia pussellii
type lectin-like domains [Vipera russelli=Russell's viper, Siamensis, venom, Peptide,
429 aa)
Snake venom serine protease (SVSP) £i[311223820 29480 RVV-V gamma-like protein precursor [Daboia siamensis] 111 12.7  Daboia russellii siamensis
Snake venom serine protease (SVSP) gi[311223822 29162 serine alpha-fibrinogenase-like protein precursor [Daboia siamensis] 54 43 Daboia russellii siamensis
Snake venom serine protease (SVSP) £i[313191710 28882 putative serine protease nikobin [Vipera berus nikolskii] 53 4.3 Vipera nikolskii
RecName: Full=Factor V activator RVV-V alpha; AltName: Full=Russel's viper
Snake venom serine protease (SVSP) £i[134129 26849  venom FV activator alpha; Short=RVV-V alpha; AltName: Full=Snake venom serine 71 13.1  Daboia russellii siamensis
protease; Short=SVSP
Vascular endothelial growth factor (VEGF) £i[58177210 11398 Chain A, Crystal Structure Of Vr-1, A Vegf-F From A Snake Venom 46 9.4 Daboia russellii russellii
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Protein families Accession no. MOIE.C ular Protein description Protein - Protein Homology with protein
Weight score _coverage from
Kunitz-type serine protease inhibitor (KSPI) 2i|68708 7187  venom basic proteinase inhibitor II - Russell's viper 68 15 Daboia russellii
Phosphodiesterase (PDE) 2i|1446208327 102640 phosphodiesterase, partial [Borikenophis portoricensis] 55 2.3
Phosphodiesterase (PDE) 21586829527 98000 phosphodiesterase [Macrovipera lebetina] 73 3.1
Phosphodiesterase (PDE) 2i|1258500178 96436  Chain A, Snake Venom Phosphodiesterase (pde) 58 1.7
Phospholipase A2 (PLA2) 2i|64453 16400  phospholipase a2 [Daboia russelii] 86 7.2  Daboia russellii
Phospholipase A2 (PLA2) gi[37927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 171 22.1  Daboia russellii siamensis
Phospholipase A2 (PLA2) gi|1408314 144sg  Phospholipase A2 acidic subunit, PLA2-T subunit A [Vipera aspis, 123 Vipera aspis
zinnikeri, venom, Peptide, 122 aa]
Cb I alpha=heterodimeric neurotoxin acidic subunit alpha
Phospholipase A2 (PLA2) gi|1345182 14414  [Pseudocerastes fieldi=false horned vipers, venom, Peptide, 122 65 12.3  Pseudocerastes persicus
aa]
RecName: Full=Phospholipase A2 1; Short=PLA21;
Phospholipase A2 (PLA2) 2298351761 1954 Short=svPLA2; AltName: Full=Phosphatidylcholine 2- 181 70.6  Daboia russellii russellii
acylhydrolase
Snaclec (C-type lectin and C-type lectin-like protein)  gi|300490470 18441 P68 alpha subunit [Daboia siamensis] 95 24.1
Snaclec (C-type lectin and C-type lectin-like protein)  gi|67043477 17355  C-type lectin-like protein subunit 3 [Daboia siamensis] 265 20.9 Daboia russellii siamensis
Snaclec (C-type lectin and C-type lectin-like protein)  gi|67043479 17256  C-type lectin-like protein subunit 4 [Daboia siamensis] 118 15.8  Daboia russellii siamensis
Snaclec (C-type lectin and C-type lectin-like protein)  gi[33243080 17118  C-type lectin CTL-8, partial [Bitis arietans] 68 8.8  Bitis arietans
Snake venom metalloprotease (SVMP) gi[71727519 71883  RVV-X-heavy chain [Daboia russelii] 225 9 Daboia russellii
coagulation factor X activating enzyme heavy chain, RVV-X-heavy
Snake venom metalloprotease (SVMP) gi251204 50053 f;iﬁ:)‘:;ﬁ‘igfgfg?;;gggn‘ﬂi‘:ﬁ:?;;g’g?lv‘lﬁf egation 271 10 Daboia russellii
russelli=Russell's viper, Siamensis, venom, Peptide, 429 aa]
Snake venom metalloprotease (SVMP) £i[300490458 18923  factor X activator light chain 2 [Daboia siamensis] 52 15.8
Snake venom serine protease (SVSP) gi[311223820 29480 RVV-V gamma-like protein precursor [Daboia siamensis] 77 12.7  Daboia russellii siamensis
Snake venom serine protease (SVSP) 311223822 29162 z:Eeenzli‘;;’a'ﬁb“mgemSe'hke protein precursor [Daboia 63 43  Daboia russellii siamensis
Snake venom serine protease (SVSP) ¢i[313191710 28882  putative serine protease nikobin [Vipera berus nikolskii] 49 4.3  Vipera nikolskii
RecName: Full=Factor V activator RVV-V alpha; AltName:
Snake venom serine protease (SVSP) gi|134129 26849  Full=Russel's viper venom FV activator alpha; Short=RVV-V 74 13.1 Daboia russellii siamensis
alpha; AltName: Full=Snake venom serine protease; Short=SVSP
Vascular endothelial growth factor (VEGF) gils8177210 11308 Crain A, Crystal Structure OF Vr-1, A Vegf-F From A Snake 49 281 Daboia russellii russellii

Venom
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. Molecular . . Protein  Protein Homology with protein
Accession no. . Protein description
Weight score coverage from
€i|565320051 193714 hypothetical protein L345 03129 [Ophiophagus hannah] 51 1
2i|126035640 71224  metalloproteinase [Bungarus multicinctus] 83 3.6 Bungarus multicinctus
2i|126035635 70381  metalloproteinase, partial [Bungarus fasciatus] 53 1.8 Bungarus fasciatus
2i|619856644 69455  acetylcholinesterase [Echis coloratus] 92 8.2
2i|1488402607 67441  acetylcholinesterase, partial [Pseudonaja textilis] 161 11.3
2i|1389604 65195  acetylcholinesterase [Bungarus fasciatus] 142 7.2 Bungarus fasciatus
gi|476539530 63715  ACN-Sut-1, partial [Suta fasciata] 135 7.4
£i|68304016 59374  L-amino acid oxidase precursor [Oxyuranus scutellatus] 188 5.8 Oxyuranus scutellatus
2i|126035649 59116  L-amino acid oxidase [Bungarus multicinctus] 147 11.2  Bungarus multicinctus
2i|1446201963 58899  L-amino acid oxidase 1, partial [Spilotes sulphureus] 72 3.5
gi|1487322793 55329  hyaluronidase-2-like isoform X1 [Notechis scutatus] 53 34
2i|190195341 27353  cysteine-rich seceretory protein Bc-CRPb [Bungarus candidus] 46 7.6  Bungarus candidus
2i|30172003 27141  cysteine-rich venom protein [Naja atra] 131 6.7 Naja atra
£i|6523113 15880  beta-bungarotoxin A3 chain, partial [Bungarus multicinctus] 55 11.7  Bungarus multicinctus
€i[37927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 49 9.8  Daboia russellii siamensis
4i[1431755 14235 Chain A, Structure .Of BetaZ-'Bungarotoxin: Potassium Channel Binding By Kunitz Modules And 25 217 Bungarus multicinctus
Targeted Phospholipase Action
5il67196 14201 phospholipase A2 (EC 3.1.1.4) beta bungarotoxin chain Al - many-banded krait (tentative 68 23 Bungarus multicinctus
sequence)
2i|5763974 11953  cardiotoxin-like protein [Bungarus multicinctus multicinctus] 46 8.7  Bungarus multicinctus multicinctus
2il4200133 10283  neurotoxin-like protein [Bungarus multicinctus] 54 11.6  Bungarus multicinctus
gi[229404 8559  toxin alpha,bungaro 138 17.6  Bungarus multicinctus
2i[350798 7494  toxin Bbeta2,bungaro 63 15 Bungarus multicinctus
€i298351761 1954 RecName: Ful¥=Phospholipase A2 1; Short=PLA21; Short=svPLA2; AltName: 2 70.6  Daboia russellii russellii

Full=Phosphatidylcholine 2-acylhydrolase
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. Molecular . . Protein  Protein Homology with protein
Accession no. . Protein description
Weight score coverage from
2i|126035640 71224  metalloproteinase [Bungarus multicinctus] 70 2.1  Bungarus multicinctus
2i|619856644 69455  acetylcholinesterase [Echis coloratus] 74 9.7
2i|1488402607 67441 acetylcholinesterase, partial [Pseudonaja textilis] 98 11.3
2i|1389604 65195  acetylcholinesterase [Bungarus fasciatus] 207 10 Bungarus fasciatus
2i|698375421 65176  Acetylcholinesterase transcript 2 [Opheodrys aestivus] 57 8.7
gi|476539530 63715  ACN-Sut-1, partial [Suta fasciata] 116 7.4
2i|126035649 59116  L-amino acid oxidase [Bungarus multicinctus] 178 14.3  Bungarus multicinctus
2i|1446201963 58899  L-amino acid oxidase 1, partial [Spilotes sulphureus] 116 8.3
gi|565311191 37329  Protein maelstrom-like protein, partial [Ophiophagus hannah] 48 2.5
£i[30172003 27141  cysteine-rich venom protein [Naja atra] 95 6.7 Najaatra
2i|338855350 24891  vespryn [Crotalus adamanteus] 47 4.1 Crotalus adamanteus
2il62474 17140  precursor polypeptide (AA-25 to 120) [Bungarus multicinctus] 55 9.7  Bungarus multicinctus
gi|1301240237 16091  hypothetical protein [Micrurus lemniscatus lemniscatus] 48 6.8
2i[24459190 16045  beta bungaratoxin A1l chain, partial [Bungarus candidus] 53 10.2  Bungarus candidus
26523113 15880  beta-bungarotoxin A3 chain, partial [Bungarus multicinctus] 60 11.7  Bungarus multicinctus
2i[37927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 67 9.8  Daboia russellii siamensis
2i|350799 14410  toxin Abeta3,bungaro 97 20 Bungarus multicinctus
4i[1431755 14235 Chain A, Structure .Of BetaZ-'Bungarotoxin: Potassium Channel Binding By Kunitz Modules And 56 217 Bungarus multicinctus
Targeted Phospholipase Action
4il67196 14201 phospholipase A2 (EC 3.1.1.4) beta bungarotoxin chain Al - many-banded krait (tentative 47 23 Bungarus multicinctus
sequence)
2i|1287229952 12265  hypothetical protein, partial [Micrurus lemniscatus carvalhoi] 45 9.7
gi|32363235 12087 RecName: Full=Thaicobrin 47 8.3 Naja kaouthia
gi|5763974 11953  cardiotoxin-like protein [Bungarus multicinctus multicinctus] 54 15.5  Bungarus multicinctus multicinctus
2il4200133 10283  neurotoxin-like protein [Bungarus multicinctus] 60 11.6  Bungarus multicinctus
2il4200129 10026  neurotoxin-like protein [Bungarus multicinctus] 52 10.5  Bungarus multicinctus
£i[229404 8559  toxin alpha,bungaro 120 17.6  Bungarus multicinctus
2i[350798 7494  toxin Bbeta2,bungaro 76 15 Bungarus multicinctus
€i298351761 1954 RecName: Full=Phospholipase A2 1; Short=PLA21; Short=svPLA2; AltName: 97 70.6  Daboia russellii russellii

Full=Phosphatidylcholine 2-acylhydrolase
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# L @ & & 24T (n=4; merged)>t A& 12 8 YTk AT & T trypsin 1E* {8038 (7% 4 K 47 1 3 4~ 47 (HPLC-ESI-Ion
trap-MS/MS) T FZ F| {3 £ 3N GZ R 2| ehd-v FELXEE 74 o

Do
T

. Molecular . . Protein  Protein Homology with protein
Accession no. . Protein description
Weight score coverage from
gi|619856644 69455  acetylcholinesterase [Echis coloratus] 56 4.3
2i|387015852 69424  Ezrin-like [Crotalus adamanteus] 58 2.7
2i|1389604 65195  acetylcholinesterase [Bungarus fasciatus] 127 10 Bungarus fasciatus
2i|68304016 59374  L-amino acid oxidase precursor [Oxyuranus scutellatus] 108 8.3 Oxyuranus scutellatus
2i|126035649 59116  L-amino acid oxidase [Bungarus multicinctus] 279 16.6  Bungarus multicinctus
2i|1446201963 58899  L-amino acid oxidase 1, partial [Spilotes sulphureus] 97 8.3
gi|1487354593 38465  cathepsin B [Notechis scutatus] 46 4.7
gi|565311191 37329  Protein maelstrom-like protein, partial [Ophiophagus hannah] 47 2.5
2i|602635616 33612  chitobiosyldiphosphodolichol beta-mannosyltransferase isoform X3 [Python bivittatus] 48 34
£i[30172003 27141  cysteine-rich venom protein [Naja atra] 89 6.7 Najaatra
gi|158605255 21301  vesprynisoform 1 [Cryptophis nigrescens] 61 8.9  Rhinoplocephalus nigrescens
2il62474 17140  precursor polypeptide (AA-25 to 120) [Bungarus multicinctus] 66 9.7  Bungarus multicinctus
£i[24459190 16045  beta bungaratoxin Al chain, partial [Bungarus candidus] 50 10.2  Bungarus candidus
gi|6523113 15880  beta-bungarotoxin A3 chain, partial [Bungarus multicinctus] 62 11.7  Bungarus multicinctus
2i[350799 14410  toxin Abeta3,bungaro 54 20 Bungarus multicinctus
4i[1431755 14235 Chain A, Structure AOf Beta2-.Bngar0t0xin: Potassium Channel Binding By Kunitz Modules And 90 217 Bungarus multicinctus
Targeted Phospholipase Action
#il67196 14221 phospholipase A2 (EC 3.1.1.4) beta bungarotoxin chain Al - many-banded krait (tentative %4 217 Bungarus multicinctus
sequence)
2il4200133 10283  neurotoxin-like protein [Bungarus multicinctus] 58 11.6  Bungarus multicinctus
2i/62482 10281  unnamed protein product [Bungarus multicinctus] 70 18.4  Bungarus multicinctus
2i|5420371 10278 k-6 bungarotoxin [Bungarus multicinctus] 46 8 Bungarus multicinctus
gi[229404 8559  toxin alpha,bungaro 139 17.6  Bungarus multicinctus
gi[350798 7494  toxin Bbeta2,bungaro 82 15 Bungarus multicinctus
2il68705 7428  beta-1 bungarotoxin chain B, major component - many-banded krait 52 11.7  Bungarus multicinctus
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L — @ & & 24U (n=4; merged)*t 4R L FFEEP ATER I U trypsin (7 (5 0 B (TR AR AT A 4T
(HPLC-ESI-Ion trap-MS/MS)*7#2 3| 1+ & IR im B 7 chd-v Fle L2 BE R A G0 FRoEiF) -

Protein families Accession no. Mole.c ular Protein description Protein - Protein Homology with protein
Weight score coverage from

Acetylcholinesterase (AchE) £i|619856644 69455  acetylcholinesterase [Echis coloratus] 92 8.2

Acetylcholinesterase (AchE) 2i|1488402607 67441  acetylcholinesterase, partial [Pseudonaja textilis] 161 11.3

Acetylcholinesterase (AchE) 2i|1389604 65195  acetylcholinesterase [Bungarus fasciatus] 142 7.2 Bungarus fasciatus

Acetylcholinesterase (AchE) £i|698375421 65176  Acetylcholinesterase transcript 2 [Opheodrys aestivus] 57 8.7

beta-Bugarotoxin (beta-Bgt) 2124459190 16045  beta bungaratoxin A1 chain, partial [Bungarus candidus] 53 10.2  Bungarus candidus

beta-Bugarotoxin (beta-Bgt) 26523113 15880  beta-bungarotoxin A3 chain, partial [Bungarus multicinctus] 55 11.7  Bungarus multicinctus

beta-Bugarotoxin (beta-Bgt) 2i350799 14410  toxin Abeta3,bungaro 97 20 Bungarus multicinctus

beta-Bugarotoxin (beta-Bgt) gil1431755 14235 g?i’ﬁf&‘gjﬁ:;fzeﬁ gzg;g;f;:;‘gl; (:Saesia?oihamel Binding o5 517 Bungarus multicinctus

beta-Bugarotoxin (beta-Bgt) gil67196 14221  Phospholipase A2 (EC 3.1.1.4) beta bungarotoxin chain Al - many- 68 83  Bungarus multicinctus

banded krait (tentative sequence)

beta-Bugarotoxin (beta-Bgt) 2i[350798 7494  toxin Bbeta2,bungaro 63 15 Bungarus multicinctus

beta-Bugarotoxin (beta-Bgt) 2il68705 7428  Dbeta-1 bungarotoxin chain B, major component - many-banded krait 52 11.7  Bungarus multicinctus

Cysteine-rich seceretory protein (CRISP) €i|190195341 27353  cysteine-rich seceretory protein Bc-CRPb [Bungarus candidus] 46 7.6 Bungarus candidus

Cysteine-rich seceretory protein (CRISP) 2i[30172003 27141  cysteine-rich venom protein [Naja atra] 131 6.7  Najaatra

Hyaluronidase 211487322793 55329  hyaluronidase-2-like isoform X1 [Notechis scutatus] 53 34

L-amino acid oxidase (LAAO) £i|68304016 59374  L-amino acid oxidase precursor [Oxyuranus scutellatus] 188 5.8  Oxyuranus scutellatus

L-amino acid oxidase (LAAO) 2i|126035649 59116  L-amino acid oxidase [Bungarus multicinctus] 147 11.2  Bungarus multicinctus

L-amino acid oxidase (LAAO) gi|1446201963 58899  L-amino acid oxidase 1, partial [Spilotes sulphureus] 72 3.5

Phospholipase A2 (PLA2) gi[37927193 14467  Chain A, Crystal Structure Of Rv4RV7 COMPLEX 49 9.8  Daboia russellii siamensis

Phospholipase A2 (PLA2) gi98351761 1954 ifg};::nnfFiﬁ;};};osﬁ;‘zﬂ;?jﬁoﬁ; zsilcoyrlf;lﬁéle Short=svPLAZ; 62 706 Daboia russellii russellii

Snake venom metalloprotease (SVMP) €i|126035640 71224  metalloproteinase [Bungarus multicinctus] 83 3.6  Bungarus multicinctus

Snake venom metalloprotease (SVMP) £i|126035635 70381  metalloproteinase, partial [Bungarus fasciatus] 53 1.8 Bungarus fasciatus

TBP (proteins taking part in toxin biosynthesis)  gi|1487354593 38465  cathepsin B [Notechis scutatus] 46 4.7

Three finger toxin (3-FTx) 2i|5763974 11953  cardiotoxin-like protein [Bungarus multicinctus multicinctus] 46 8.7  Bungarus multicinctus multicinctus

Three finger toxin (3-FTx) €i}4200133 10283  neurotoxin-like protein [Bungarus multicinctus] 54 11.6  Bungarus multicinctus

Three finger toxin (3-FTx) 2i[5420371 10278 k-6 bungarotoxin [Bungarus multicinctus] 46 8 Bungarus multicinctus

Three finger toxin (3-FTx) 2i[4200129 10026  neurotoxin-like protein [Bungarus multicinctus] 52 10.5  Bungarus multicinctus

Three finger toxin (3-FTx) gi[229404 8559  toxin alpha,bungaro 138 17.6  Bungarus multicinctus

Vespryn ¢i[338855350 24891  vespryn [Crotalus adamanteus] 47 4.1  Crotalus adamanteus

Vespryn ¢i|158605255 21301  vespryn isoform 1 [Cryptophis nigrescens] 61 8.9  Rhinoplocephalus nigrescens

Vespryn ¢i[32363235 12087  RecName: Full=Thaicobrin 47 8.3  Najakaouthia

Other £i|387015852 69424  Ezrin-like [Crotalus adamanteus] 58 2.7

Other 21476539530 63715  ACN-Sut-1, partial [Suta fasciata] 135 7.4
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Bl— ~ 4rddsv 3t (Dr316, Dr318)» &% wv ~ P ~ fSHpsrdr b g > 02 2
3% (Dr350, Dr354, Dr360)>t €00 % a0 #p #1748 B b¢ & ch— ‘a7 A 2 258 R % B3 -
Lanel % # 3% & marker > ¢ + @ & % 250, 150, 100, 75, 50, 37, 25, 20, 15, 10

kDa-Lane 2-4 5 %% Dr3l6 st &3 &% o ~ ¢ ~ {582 3t F -9 B3 > Lane
5-7 % Dr318 >t &% oo ~ ¥ ~{sHp2 3 F v B > Lane 8-10 4 %] & Dr350,
Dr354, Dr360 *= 4% % 9 2_ 4t 4 3-v Bl -
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Bl ~ 434800 & 05 (Dr316, Dr318)* &k i ~ ¢ ~ S i B d o U E %
2% (Dr350, Dr354, Dr360)>t &% a0 #p #rdk bt 3 ch— ‘a7 A2 B R B o
Lanel % # &+ & marker> ¢ + @ T 5 250, 150, 100, 75, 50, 37, 25, 20, 15, 10
kDa-Lane 2-4 5 %% Dr3l6 st &3 &% o ~ ¥ ~ {582 3¢ F 39 B3 > Lane
5-7 5 Dr318 > &% w ~ ¢ ~ {3 Hp2 bt F F-v B > Lane 8-10 4 %] 5 Dr350,
Dr354, Dr360 > 4% o0 #p 2_ 3t & v Bl -
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=~ 44t 24t (Dr320, Dr324)* 4k ~ ¢~ (Sl TR Bt S 0 1R %
3% (Dr362, Dr368, Dr396)>t 0% = #p #1148 & bt & ch— ‘a7 A 2 25:B R % B3 -
Lanel % # 3+ & marker > ¢ + @ & % 250, 150, 100, 75, 50, 37, 25, 20, 15, 10

kDa-Lane 2-4 5 %% Dr3203¢ &3 4% 50 ~ ¢ ~ {582 3¢ & 39 B3 > Lane
5-7 %2 Dr324 >t &% o ~ ¢ ~ (S8 2 3t F 39 B3 > Lane 8-10 4 %] 5 Dr362,
Dr368, Dr396 4% oo #p 2_ 3t & Fv B o
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Bl ~ 44800 40 (Dr320, Dr324) e 0% 5 ~ ¢~ @i ek fovd > 0z @
3% (Dr362, Dr368, Dr396)*: 4n 4 ) “4% f 30 4 - @ § i 2 B R B -
Lane 1 3 4+ & marker » 4 + @ T % 250,150, 100, 75, 50, 37, 25, 20, 15, 10

kDa-Lane 2-4 5 %% Dr320 ¢ &3 4% 50 ~ ¢ ~ {582 3t & v B3 > Lane
5-7 2 D324 > &% w5 ~ ¢ ~ 13 Hp2 4t & F-v B > Lane 8-10 4 %] 5 Dr362,
Dr368, Dr396 > 4% 50 Hp 2_3t F F-v BF o
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BlI ~ & 4 & 235 (Bml1002, Bm1040, Bm1066)*: 4% 70 ~ ¥ ~ {58 »14x B
WFh- BT oAz 2R R Bl eoLanel A4 F & marker> d A T 5 250,
150, 100, 75, 50, 37, 25, 20, 15, 10 kDa - Lane 2-4 % %% Bm1002 8¢ & &%
o P~ (SHPZ 4 F B9 B 0 Lane 5-7 3 Bml1040 > &% w ~ ¢~ (S Hp 2
¥0 4 3¢ B3> Lane 8-10 5% Bml1066 - &7% w0 ~ ¢ ~ (5 8p 2 0 F 30 Bl3H o
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B+ & 4 & &3 (Bm1002, Bm1040, Bm1066)*t &% % ~ # ~ {5 8 #74% &

st - BT A2 B R EIH o Lane | 5 4+ £ marker> d F @ T 3 250,

150, 100, 75, 50, 37, 25, 20, 15, 10 kDa - Lane 2-4 % %% Bm1002 ¢t & >t &7%
o P~ (SHPZ 4 F B9 B 0 Lane 5-7 3 Bml1040 > &% w ~ ¢~ (S Hp 2
6 F 3-v Bl Lane 8-10 2 Bml1066 » 4% a0 ~ ¥ ~ {582 30 F v B3 o
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e —

Bl = ~ & 4 & =3¢ (Bml144, Bm1148, Bm1150)> 4% 0 ~ ¢~ {3 Hp 90 B 4
Feh- a7 A2 RBR " Bl#E-Lanel 5 4 3 & markerrd F A T 3 250, 150,
100, 75, 50, 37, 25,20, 15, 10 kDa - Lane 2-4 % %%. Bml1144 ¢ & 3 4% 50 ~
PN sz 3t F b9 B o Lane 5-7 2 Bmll48 &% w ~ P s (P2 dv F

3-v B3 > Lane 8-10 5 BmI150 47 % 5 ~ ¥ ~ (482 3¢ 3 Foo BIH o
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B~ 4400 200 (D324 P& B TR Bt 3 s AT AR oM 5 A
5 € marker - d @ T % 250, 150, 100, 75, 50, 37, 25, 20, 10 kDa
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B4~ 44l 20 (Dr324)* 4% ¥ B erdi B ot 4 cho T AR oM L A
3 ¥ marker - 4 @ T % 250,150, 100, 75, 50, 37, 25, 20, 10 kDa -
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Bl > gidaie 200 (Dr324)» 4% (s i st d ch- AT AR - M 5 4
3 € marker > 4 + @ T 4 250, 150, 100, 75, 50, 37, 25, 20, 10 kDa -
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Bl - ~ 4p4dse 20 (Dr368)st # e BT AR oM 5 4~ + £ marker v d
+ @ T 5 250,150, 100, 75, 50, 37, 25, 20 kDa
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s & & & % 0E (Bm1002)¥ 405 3 8 Ard Bt E s BT A BE o M
5 A5 ¥ marker s @ @ T % 250,150, 100, 75, 50, 37, 25, 20 kDa -
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Bl = ~ & & & 200 (Bml002)> 4% ¢ B frg fov d ch- AT AW o M
4 A3 % marker» 4 @ T % 250, 150, 100, 75, 50, 37, 25, 20 kDa
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BlLw @ A & $ee(Bml002)* 475 (s 8 T f v 4 hs BT AWM - M
5 A5 % marker v @ @ T % 250,150, 100, 75, 50, 37, 25, 20 kDa -

57



RT: 0.00-80.06 SM: 7G

100 29.63
60 25.05
o 251 19.64 38.44
e 2283 | 2911 || 3027
B 14.67 18.57 31.41
S 347 1221 A2 SO " Mm 3954 | 39024 4601 5237  57.96 60.19 68.29 7229  78.10
29.83
§lOO§ 19.91
g 807
S 60"
3 60—
1 284 38.70
; 40— 23.22 26,86
g 20 205 707 1502 16.34 25.23 3189 4 oo '
e 95 7.07 N 1 > | 4051 49.96 °1,°° 5259 57.39 6196 6641 7248  77.83
oo 29.77
80~
601
1501 19.71 |
40 2.
ER | 29.26
0 .2 Bao 1522 1856 | Ul 35663016 4615 5258  58.43 60.96 64.09 69.63 74.19 76.35
e e e e e e e e et e e e e e e e e e e e e B B
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 ¢
Time (min)
Bl T ~ 4 48s & 00 (Di316)% 4n% 5 ~ ¢ ~ (3 (d b @ F)ordk B0 3 A5 trypsin (€7 15 0 i 7 Ap B LA 472
i R LB

58



RT: 0.00-80.06 SM: 7G

100 29.72
80—
: 19.44
60— 29.85
2.04
40— 38.51
20~ 3172
S | 242
o3 Jm 876 1564 16,9 35,66 J¥K39.74 49.86 5141 5247 57.29 66.30 7337 7596
@ 100 29.73
(8] —
& 80—
=i |
c -
é 60;
o 40 19.43 29.90
& . ] 38.52
& 207 2.08 25.06 31.73 Jt
7 3.22 -
g ol 8.69 1339 16,91 546 || 4062 4688 ©5143 5727 60.88 6855 72.35 74.72
100- 29.86
80~
60~
a0-| 205 19.82 | 38.62
E | 23.08
20 J 317 ﬂ 08 2519 | 3183 H
] 1532 3557 5158
0+ 'U“\'lu\ T \8\79\ \1:\3\66\ \ \ T ‘\ T H\L“\JMT]HM \ \‘\UM\W‘\ T \*J\ \ % 1\10\6\6\ T \4\9\9(\3\ T \52\5\)9\ \58\4\0\ T \66\‘\11\ \ \7\3\9\7 \7\5\7?\ \
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 ¢
Time (min)
Bl = >~ gi4abe X3 (Dr318) 4% wn ~ ¢ ~ (S (d F oA TR BT F S trypsin 1T {8 0 B (TR AP B T2
DEREE

59



RT: 0.00-80.04 SM: 7G
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