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Table S1. Venom proteins and peptides identified from Vipera ammodytes transcaucasiana. Assignment of venomic components by crude venom intact mass profiling

(method A) and bottom-up (method C). RP-HPLC fractions with low molecular masses were additionally analyzed by intact mass profiling (method B). Peak numbers

based on RP-HPLC (see Figure 4A) and TIC (see Figure 2A) annotation. Sequence tags were obtained de novo from MS/MS spectra and identified against a non-redundant
Viperidae protein database (taxid: 8689) by BLASTP. SDS-PAGE and intact mass profile analysis provided the molecular weight.

Peak SDS PAGE Identification sequence Protein . BLAST E- NCB,I intact mass m/z
number Method Mav [kDa] tag species Protein ID value accession native avarage
number
1 A;B - - - unknown (peptide) - - 409.05, 442.12,
519.19, 549.21,
571.25, 611.20,
689.34, 1005.65,
1607.08
2 A; B - DEPLKK - unknown (peptide) - - 413.26, 484.20,
612.26, 967.40
3 A; B - - - unknown (peptide) - - 413.19, 485.70,
600.32, 617.80,
823.40, 1106.51,
1607.03
4 A; B - EDETPKM svMP metalloproteinase type III 6a 6.0E-04 JAS05414.1 413.36, 433.18,
- pEKW svMP-i tripeptide metalloproteinase inhibitor - - 490.20, 547.22,
607.27, 685.32,
- GGGGGGW svMP-i endogenous tripeptide metalloproteinase 4.0E-01 AMB36336.1 773.49, 837.50,
inhibitor precursor 849.36, 6424.04,
6693.16, 6793.24
5 A;B - SEDYSETHYSPDWR svMP H3 metalloproteinase precursor 1 3.0E-07 AGL45259.1
- PVSGNEL svMP metalloproteinase of class P-II MPII-3 2.8E-01 AMB36351.1

unknown (peptide)

457.11, 715.36,
814.35, 846.35
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413.14, 430.17,
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MPQCILNKPLK metalloproteinase 9.0E-07 ADI47653.1
ASQLNLTPEQQR group III metalloproteinase 1.0E-06 ADWS54334.1
385.15-QIYYTPSDENK Zinc metalloproteinase-disintegrin-like VLAIP-A 1.0E-06 Q4VMO8.1
DCQQCPCNAATCK BATXSVMPIII2 5.0E-04 JAV01862.1
LVLVADYIMFLK Metalloproteinase (type III) 6a 2.0E-06 JAVS51432.1
NVEEGWYANLGMPR LAAO L-amino-acid oxidase 1.0E-04 G8XQXI.1
36b C 35 AAYPWLLER svSP serine proteinase SP-3 1.0E-04 AMB36344.1
NPGVYTK 1.0E-01
- A - - - unknown (protein) - - 24499.87, 27652.96

Table S2. Venom proteins and peptides identified from Vipera ammodytes montandoni. Assignment of venomic components by crude venom intact mass profiling (method
A) and bottom-up (method C). RP-HPLC fractions with low masses were additionally analyzed by intact mas profiling (method B). Peak numbers based on RP-HPLC (see
Figure 4B) and TIC (see Figure 2B) annotation. Sequence tags were obtained de novo from MS/MS spectra and identified against a non-redundant Viperidae protein database
(taxid: 8689) by BLASTP. SDS-PAGE and intact mass profile analysis provided the molecular weight. “-”

Peak Method SDS PAGE Identification sequence tag Protein Protein ID BLAST  NCBI accession intact mass m/z native
Number M [kDa] species E-value number avarage
1 A;B - - - unknown (peptide) - - 451.00, 484.21, 506.19,

612.27, 686.99, 1801.00,
2229.00, 6842.00,

7384.28

2 A;B - DNEPPKKVPPN svMP-i endogenous tripeptide metalloproteinase 3.0E-06 AMB36336.1 496.24, 688.36, 1234.65

inhibitor precursor

3 A;B - pEKW svMP-i svMP-i tripeptide - - 444.22, 466.21, 887.44,
963.34

4 A;B - pEKW svMP-i svMP-i tripeptide - - 444.23, 460.22, 754.36,
814.36

5 A; B - pEKW svMP-i svMP-i tripeptide - - 444.22,452.15, 466.21,

- GGGGGGW svMP-i endogenous tripeptide metalloproteinase 4.0E-01 AMB36336.1 468.12,719.40, 723.36,

747.40, 809.39, 887.44,
963.34, 1072.60,
1110.54, 7384.27,

7531.52

inhibitor precursor
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6 A; B - PENW svMP-i svMP-i tripeptide - - 430.17, 859.34, 1072.6,
1288.51
7 A;B - - - unknown (peptide) - - 470.72, 1072.60
8 A;B - PEGPPLMEPHE svMP-i endogenous tripeptide metalloproteinase 9.0E-07 AMB36336.1 451.31, 2854.40,
inhibitor precursor 2951.45, 3501.81,
3930.96, 5776.60,
6842.05, 7384.32,
7375.43
9 A; B - - - unknown (peptide) - - 416.14, 456.18, 584.28,
699.31, 836.37, 3664.67,
3761.72, 4176.86,
4214.80
10 A; B - - - unknown (peptide) - - 456.22,722.37,759.74,
833.44,904.51, 932.51,
1144.63, 1182.58,
3283.50, 3381.55,
3834.62, 3872.59,
3928.99, 4174.87
11 A;B - - - unknown (peptide) - - 608.30, 681.30, 722.38,
833.44, 932.51, 1006.55,
1144.63, 1182.58,
1460.80, 3796.73,
4730.20, 13971.71
12 A;B - - - unknown (peptide) - - 932.52,1144.62
13 A; B - - - unknown (peptide) - - 932.52,1144.62,
1314.73
14 A; B - - - unknown (peptide) - - 573.03, 744.13,
1102.59
15 A;B - - - unknown (peptide) - - -
16 A; C 14 PFLEVHER VEGF-F snake venom vascular endothelial 3.0E-03 P67863.2 834.39, 947 .48,
growth factor 1159.59
17 A; C 14 PFLEVHER VEGF-F snake venom vascular endothelial 3.0E-03 P67863.2 834.39, 947 .48,
growth factor 1159.59
18a A; C 25 - - unknown (protein) - - 21199.58, 21298.85
18b A; C 14 - - unknown (protein) - - 16307.27
19 A; C - - - unknown (protein) - - 13553.82, 13590.75
20 A; C 13 152.12-FFVHDCCYGR PLA: Ammodytin I1(A) variant 2.0E-05 CAE47140.1 3532.76, 13890.28,
LAIYYYSFK Vipoxin Chain B 2.0E-04 1AOK_B 13988.22
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NLFQFAK Vaspin basic subunit variant 7.2E-02 CAE47300.1
21a A; C 23 310.13-YVCQYCPAGNLIGK CRISP cysteine-rich venom protein 6.0E-09 P79845.2 24654.40, 24750.41
SVDFDSESPR 2.0E-05 P86537.1
MEWYPEAAAWQGV 1.0E-04 BAP39957.1
CWNLLMSPYPMK 1.8E-02 Q7ZZN9.1
21b C 13 NLFQFAK PLA> Vaspin basic subunit variant 7.2E-02 CAE47300.1 -
22 A; C 23 MEWYPEAAANAWYV CRISP cysteine-rich venom protein 5.0E-07 BAP39957.1 24547.04
LVRAECGENLYMSTSMPK 7.0E-05 AMB36337.1
260.09-WYPEAAANSLR 3.0E-03 XP_015678374.1
SSLSNHLVKVDLHNSLR 6.0E-02 CE73575.1
23a C 21 YGCYCGWGGQGR PLA, phospholipase A2 I acidic chain 3.0E-08 A60512 -
RGLCLGENVNTYDK Vaspin acidic subunit (1) 4.0E-06 CAE47105.1
239.13-FQFGDMILQK Vaspin acidic subunit (1) 1.0E-05
23b A; C 13 241.16-LSSFGENMNTYDK PLA, ammodytin 11(C) variant 1.0E-05 CAE47172.1 13624.69
262.15-SQFGDMINK 3.0E-04
362.17-NGDIVCDNDAKER Vaspin acidic subunit (1) variant 2.1E-02 CAE47105.1
24a C 21 GRLCLGENVNTYDK PLA, acidic phospholipase A2 inhibitor chain HPD-1 4.0E-06 A4VBFO0.1
24b A; C 13 LGAICFGENMNTYSR PLA, Ammodytin I1(A) variant 2.0E-07 CAEA47141.1 13676.81
VAAMRFGENMNTYDK Ammodytin I1(C) variant 7.0E-07 CAE47172.1
262.15-SQFGDMINK 3.0E-04
201.99-TFVHDCCYGR Vaspin basic subunit variant 5.0E-05 CAE47300.1
362.15-NGDIVCGGDD-526.27 phospholipase A2 9.0E-05 AHJ09559.1
25a C 37 541.21-GTLLNQEWVLTAAR svSP venom serine proteinase-like protein 2 1.0E-07 Q9PT40.1
TLCAGLLQGGLDSSSK 3.0E-04
LMGWGTLTTTK 6.0E-04
25b C 23 - - unknown (protein) - -
25¢ C 15 KAICFGENMNTYSR PLA, Ammodytin I1(A) variant 2.0E-07 CAE47141.1
26a C >200 - - unknown (protein) - -
26b C 60 - - unknown (protein) - -

26¢ A; C 37 LVNDECNINEHPFLAFVPPHQ svSP Nikobin 1.0E-09 E5AJX2.1 32026.88, 32899.08
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409.24-QPGLYTDIFDY-629.33 9.0E-07
VVCAGIWQGGK 5.0E-06
WKPPVVGSVCR 2.0E-03
26d C 15 - - unknown (protein) - -
27 A;C 37 409.24-KPGLYTDIFDYS-629.32 svSP Nikobin 2.0E-06 ESAJX2.1 32686.16,35124.93
WKPPVVGSVCR 2.0E-03
LMGWGTISSTK Cadam10_SVSP-11 6.0E-05 JAV48393.1
28a A; C 37 PDNHLFAYNEHPFLAFVTSDR svSP Nikobin 1.0E-07 E5AJX2.1 32686.34, 33342.02
VVCAGIWQGGK 5.0E-06
28b C 25 MEWYPEAAANPMK CRISP cysteine-rich venom protein 7.0E-06 XP_015678374.1
838.43-LLDLHNSLR 1.6E-01
28¢ C 15 - - unknown (protein) - -
29a A;C 60 LLTAIDFQRTLGK svMP metalloproteinase type I11 8.0E-05 JAS05425.1 24547.96, 27654.98
997.58-LTAIDFNGLTKK 3.0E-04 ADI47577.1
AYIGTMCQPK 4.0E-04 ADWS54356.1
29b C 37 - - unknown (protein) - -
29¢ C 25 1098.52-TLNNDIMLLK other trypsin-like 7.0E-04 XP_015672094.1
29d C 15 1098.52-TLNNDIMLLK other trypsin-like 7.0E-04 XP_015672094.1
30a C 55 326.20-LNEMYLPLNLR svMP metalloproteinase 8.0E-05 ADI47590.1
30b C 37 VVCAGIWQGGK svSP Nikobin 5.0E-06 E5AJX2.1
30c C 30 AAYPWLLER svSP serine proteinase SP-3 1.0E-04 AMB36344.1
30d A; C 13 287.13-DDAEMFCR CTL C-type lectin 5.0E-03 Q6T7B7.1 13890.25
204.07-SWEWTDGSSTK 1.3E-02
331.12-TEFAEYLADYLK C-type lectin mannose-binding isoform-like 3.6E-02 XP_015686729.1
31a C 55 - - unknown (protein) - -
31b C 37 LYDYSVCR svSP serine protease 1.0E-02 ADI47570.1
31c C 30 AAYPWLLER svSP serine proteinase SP-3 1.0E-04 AMB36344.1
32a C 37 - - unknown (protein) - -
32b C 30 AAYPWLLER svSP serine proteinase SP-3 1.0E-04 AMB36344.1
33a C 55 HDDIFAYEK LAAO L-amino-acid oxidase 1.0E-04 Q6WP39.1
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CTL
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LAAO
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svSP
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other

svMP
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svMP
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L-amino-acid oxidase
unknown (protein)
serine proteinase SP-3

C-type lectin-like protein 3A
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L-amino-acid oxidase

BATXLAAOI1
L-amino acid oxidase 1b

L-amino acid oxidase 1b

unknown (protein)
serine proteinase SP-3
C-type lectin galatrox
snaclec-8

xaa-Pro aminopeptidase 2
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L-amino-acid oxidase

unknown (protein)
metalloproteinase H4-A

L-amino-acid oxidase

3.0E-03
1.0E-04

1.0E-04
3.0E-05
7.4E-02
2.0E-08
1.0E-07
3.0E-04
1.0E-04
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JAV01888.1
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Q6WP39.1
JAS04872.1
PODIg4.1
AHB62069.1
Q6WP39.1
JAS04872.1
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37b C 30 NPQCILNQLPR svMP metalloproteinase 4.0E-03 ADI47711.1
1199.58-LTLELMLLK other ATP synthase FO subunit 8 7.5E-02 AMW93172.1
38a C 50 247.16-LMSGTLSCEASIR svMP metalloproteinase precursor 1 1.0E-06 AGLA45259.1
NPCQIYYTPR 3.0E-06
38b C 37 - - unknown (protein) - -
38¢c C 30 - - unknown (protein) - -
X A - - - unknown (protein) - - 13890.25, 27654.95,

27801.99
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Figure S1. Tripeptide precursor fragment of V. a. transcaucasiana peak 9. The annotated MS1 spectrum of
Vat by intact mass profiling peak 9 at RT 1.74 min shows the mass of the tripeptide precursor fragment
PEGPPLMEPHE.
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Figure S2. Tripeptide precursor fragment of V. a. montandoni peak 8. The annotated MS1 spectrum of

Vam by intact mass profiling peak 8 at RT 1.90 min shows the mass of the tripeptide precursor fragment

PEGPPLMEPHE.
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Figure S3. Tripeptide precursor fragment of V. a. transcaucasiana peak 4. The annotated MS1 spectrum of

Vat by intact mass profiling peak 4 at RT 2.28 min shows the mass of the tripeptide precursor fragment

GGGGGGW.

Yo¥s Y2 Y

e i

100
*

5

4

+i

5

90 s

b,

10

O T+
Do
® Tt

10
80

70

60

50

40

Relative Abundance

30

y,b, b
20 38023  454.22
PGPK

Yo

bs
608.29

400 500 600 700 800 900

PPQMPGPKVPP

Yio
1047.57

b\D
1029.56

1000

M+H*-NH,
1127.59

1100

Figure S4. Tripeptide precursor fragment of V. a. transcaucasiana peak 14. The annotated MS1 spectrum

of Vat by intact mass profiling peak 14 at RT 1.96 min shows the mass of the tripeptide precursor

fragment PPQMPGPKVPP.
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Figure S5. Tripeptide precursor fragment of V. a. montandoni peak 2. The annotated MS1 spectrum of
Vam by intact mass profiling peak 2 at RT 1.57 min shows the mass of the tripeptide precursor fragment
DNEPPKKVPPN.

Vat Peak 17 - TIC RT 58.89 min
13553.83

100 13553.83
90
80
70
60
50

40 13590.76

i 13651.77
13728.67
30 i ern P

13500 14000

20

Relative Abundance

10 1699.60
|Li) 1945.54 338572 4524.95 6728.38 9050.19 hﬁ 15729.09

2000 4000 6000 8000 10000 12000 14000
m/z

0!

Figure S6. Deconvoluted masses of V. a. transcaucasiana peak 17. The deconvoluted MS1 spectrum of Vat
intact mass profiling peak 17 at RT 58.89 min shows the mass of the neutral phospholipase Az
Ammodytin I2.
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Vat Peak 19 - TIC RT 67.90 min
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Figure S7. Deconvoluted masses of V. a. transcaucasiana peak 19. The deconvoluted MS1 spectrum intact
mass profiling peak 19 at RT 67.91 min shows the masses of CRISP’s.

Vat Peak 20 - TIC RT 72.22 min
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Figure S8. Deconvoluted masses of V. a. transcaucasiana peak 20. The deconvoluted MS1 spectrum of Vat
intact mass profiling peak 20 at RT 72.22 min shows the mass closely related to the acidic phospholipase
Az homolog Vipoxin A chain.
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Vat Peak 20 - TIC RT 75.60 min
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Figure S9. Deconvoluted masses of V. a. transcaucasiana peak 20. The deconvoluted MS1 spectrum of Vat
intact mass profiling peak 20 at RT 75.60 min shows the mass of a PLAx.
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Figure S10. Deconvoluted masses of V. a. montandoni peak 19. The deconvoluted MS1 spectrum of Vam
intact mass profiling peak 19 at RT 58.41 min shows the mass of the neutral phospholipase Az
Ammodytin I2.



Toxins 2018, 10, 23; doi:10.3390/toxins10010023 S18 of 519

Vam Peak 21 - TIC RT 67.91 min
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Figure S11. Deconvoluted masses of V. a. montandoni peak 21. The deconvoluted MS1 spectrum of Vam
intact mass profiling peak 21 at RT 67.91 min shows the mass of CRISP’s.
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Figure S12 Deconvoluted masses of V. a. montandoni peak 23. The deconvoluted MS1 spectrum of Vam intact mass
profiling peak 23 at RT 72.99 min shows the mass closely related to the acidic phospholipase A2 homolog Vipoxin
A chain.
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Vam Peak 24 - TIC RT 75.19 min
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Figure S13. Deconvoluted masses of V. a. montandoni peak 24. The deconvoluted MS1 spectrum of Vam
intact mass profiling peak 24 at RT 75.19 min shows the mass of a PLAx.

Control - 10 pg/mL Fraction 1 - 10 pyg/mL Fraction 17 - 10 pg/mL

Fraction 18 - 10 pg/mL Fraction 19 - 10 pg/mL crude venom - 5 ug/mL

Figure S14. Cytotoxicity analysis of fractionated components from Vipera a. transcaucasiana. The in vitro
cytotoxicity testing with crude venoms and fractions was performed according to the protocol of
Nalbantsoy and Hempel et al. [14]. Cytotoxicity assay was performed with crude and fractionated venom
components for Vipera a. transcaucasiana. Cell viability was determined by MTT assay and control was
exposed to vehicle only which was taken as 100 % viability. We tested all fractions against most sensitive
cells MDA-MB-231 according to the screening of crude venom. The fractions with strongest cytotoxic
effect on the triple negative MDA-MB-231 breast cancer cells are shown above.



