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Abstract: Snake venom has special pharmacological activities and contains a array of small polypeptides that
can antagonize integrins, therefore called disintegrins. Disintegrins can block integrin-dependent platelet aggrega-
tion, tumor growth, and tumor metastasis. A disintegrin fraction was isolated and purified from the venom of snake
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Gloydius brevicaudus (GBV). Its physical and chemical properties were characterized, and its biological activities
were investigated. The crude venom of GBV were isolated by Superdex 75 gel filtration chromatography. The anti-
platelet aggregation activity of the fractions was screened by the Born method. The fraction that shown anti-platelet
activity was further purified with Sephadex G-25 gel filtration, DEAE Sepharose Fast Flow ion exchange chroma-
tography, and Lichrospher C18 reversed-phase chromatography respectively. The purity of the active component
was analyzed with SDS-PAGE (Tris-Tricine system) and high-performance liquid-phase chromatography (HPLC),
with protein concentration determined by the Bradford method. The molecular weight was evaluated by the gel
imaging method and mass spectrometry, and the isoelectric point was measured by disc isoelectric focusing electro-
phoresis. The protease activity was measured with the Rick method. The phospholipase A activity was determined
by the automatic potentiometric titration method. Amino acid sequencing results were subjected to homology
comparison using the BLAST program. Seven fractions ( I —VII) were isolated from GBV by gel filtration chroma-
tography on Superdex 75 column. The fraction IV inhibited the platelet aggregation induced by ADP with molecular
weight lower than 10 000 Da, suggesting a disintegrin component. A disintegrin named GBV-1V 4 was purified
from the fraction by Sephadex G-25 gel filtration, DEAE Sepharose Fast Flow ion-exchange and Lichrospher C18
reverse chromatography. It was homogeneous shown as a single band on SDS-polyacrylmide gel electrophoresis
(SDS-PAGE, Tris-Tricine system) with molecular weight 8 746 Da as calculated by Image Master VDS system.
The isoelectric point of GBV-1V4 was 6.3 by disc polyacrylamide gel electrophoresis. GBV-1V 4 exhibited no
detectable phospholipase A, (PLA,) activity with the pH-stat technique or proteinase activity according to the
method of Rick. GBV-IV4 is composed of 70 amino acids with RGD (Arg-Gly-Asp) active region and a molecular
weight of 7 442 Dalton as assayed by Mass Spectrography. Characterization of GBV-1V 4 is consistent with meta-
chain disintegrin (70 amino acid sequence, six pairs of disulfide bond). Retrieved by Genbank, GBV-1V 4 has
high homology with other disintegrins. We concluded that GBV-1V 4 is a novel disintegrin contained RGD.
GBV-1V 4 showed dose-dependent inhibition of ADP- or thrombin-induced platelet aggregation with IC., 0.339
or 0.577 ng - mL™* respectively. In conclusion, a new disintegrin derived from the GBV snake venom and named
GBV-1V4 containing RGD tripeptide sequence could inhibit platelet aggregation.
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Figure 1 Isolation and purification of the disintegrin from GBV crude venom. A: Gel filtration of Gloydius brevicaudus venom (GBV) on

superdex 75. The inhibitory effect of human platelet aggregation was eluted in peak IV ; B: Gel filtration of GBV-IV on Sephadex G-25

column. The inhibitory effect of human platelet aggregation was eluted in peak A; C: lon-exchange chromatography of GBV-1V on DEAE

Sepharose Fast Flow. The inhibitory effect of human platelet aggregation was eluted in peak 4; D: Reversed phase liquid chromatography of

GBV-1V4 on Lichrospher C18
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Figure 2 Purity of GBV-IV4. A: SDS-PAGE (Tris-Tricine system)
analysis of GBV-1V 4. Lane 1 is marker. Lane 2 is GBV-IV4. The
molecular weight standards are indicated by the lines. B: Purity
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Figure 3 Mass spectrography detection of GBV-1V4
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Table 1 Comparison of amino acid sequence from GBV-1V4 with other disintegrins. *: The blank signal is uncertain

| titi
Organism Gl Sequence dentities
1%
Gloydius brevicaudus GEECDCGSPGN—PCCDAATCKLRQGAQCAWGLCCDQCRIMKKGTVVRI
—ACGD—DMDCYYNGISAGCPRNNF* (1-70)
Gloydius halys brevicaudus 559 298 GEECDCGSPGN—PCCDAATCKLRQGAQCAEGLCCDQCRFMKEGTICRR 84
—ARGD—DLDDYCNGISAGCPRNPF (35-103)
Gloydius blomhoffi brevicaudus 50 365 991 GEECDCGSPGN—PCCDAATCKLRQGAQCAEGLCCDQCRFMKEGTICRR 89
—ARGD—DLDDYCNGISAGCPRNPF (6-74)
Bothrops alternatus 29 501 768 GEECDCGTPGN—PCCDAATCKLRPGAQCAEGLCCDQCRFMKEGTVCRI 85
—ARGD—DMDDYCNGISAGCPRNPF (7-75)
Gloydius blomhoffi 118 651 GEECDCGSPGN—PCCDAATCKLRQGAQCAEGLCCDQCRFMKKGTVCRI 89
—ARGD—DMDDYCNGISAGCPRNPF (3-71)
Gloydius blomhoffi brevicaudus 40 889 084 GEECDCGSPGN—PCCDAATCKLRQGAQCAEGLCCDQCRFMKEGTICRR 84
—ARGD—DLDDYCNGISAGCPRNPF (3-71)
Gloydius ussuriensis 31322311 GEECDCDSPGN—PCCDAATCKLRPGAQCAEGLCCEQCRFMKEGTVCRI 84
—ARGD—DMDDYCNGISAGCPRNPF (3-71)
Gloydius halys 9945 028 GEECDCGAPAN—PCCDAATCKLRPGAQCAEGLCCDQCRFMKEGTICRM 81
—ARGD—DMDDYCNGISAGCPRNPF (3-71)
Dascription ::‘:; ::;fi ?:f;; \-'.fue ldent  Accession
119 119 100% 7e-32 90% Query 28486
114 114 100% S5e-40 86% Query 28485
113 113 100% 1e-39 B84% Query 28487
113 13 100% 1e-39 84% Query 28434
113 113 100% 1e-39 84% Query 28483
1 111 100% 5e-39 84% Query 28488
945 110 110 100% 1e-38 81% Query 28489
Sequence ID Start 435 440 445 450 455 460 -lo. 470 .'3-3 430 435 490 495 500 505 510 End
[Gloydius €2 gy omm:msm- 69
INp 9589311 (311 _nml NATICRLTEGAR OLKH Mm DLE PEDD Y).4 1R
JP 0168694321 |% 11 _LDIML‘QIWM R PACPKD O FLAUME
NP 0314282 (%11 _vn:mt-oa 769
INP 0038082 (311 1A IGEECDCGP AL Ao TNPCCDARTCVLKPGFTCAEGECCESCOIKKAGSICRPAKDEMDFPEMCTGHS PACP KD O FLArt)
XP 0093047p11 #1 PAdJGEECDCGSVIALeKNPCCDPMTCKLTEGSRCAQGDCCENCOIKDAESLCRAS INEWDVPEYCTGLSEKCP END FLU IR
Figure 4 Comparison of amino acid sequence from GBV-1V4 with other disintegrins with Blast
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Figure 5 Inhibitory effect of GBV-1V 4 on the platelet aggregation. A: Various concentrations of GBV-1V 4 were preincubated with platelet

rich plasma (PRP) for 3 min at 37 °C prior to the addition of ADP (10 umol - L™). Platelet aggregation was quantitated by measuring the total

amplitude on a chart recorder. GBV-1V 4 could inhibit platelet aggregation in a dose-dependent manner. B: Various concentrations of GBV-1V 4
were preincubated with PRP for 3 min at 37 °C prior to the addition of ADP (10 pmol-L7). n =3, x +s. C: Various concentrations of GBV-1V4
were preincubated with PRP for 3 min at 37 °C prior to the addition of thrombin (1.2 u-mL?). n=3,x s
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