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In the second year of the project, the protein expression map of
Taiwan snake venoms were established by two dimensional gel
electrophoresis analysis. There are some snake-specific proteins
discovered in certain snake venoms by gel image anaysis from six
gpecies snake venoms. We try to use multi-dimensional liquid
chromatography and Lab-on-a-Chip analysis of snake venoms to screen
specific protein. Using the liquid chromatography to isolate specific
protein as antigen which made the specific snake venoms antibody. The
rapid peptide synthetic method made more specific snake proteins.
Protein stops were extracted and identified by MALDI-TOF and database
searching to determine the protein identification. Now we identified more
proteins by narrow pH 2D gel. And we tried to identify unknown and
non-identified proteins by tandem mass spectrometry. Combination of
proteomics and protein chip technologies, rapid detection kit for Taiwan

snake venoms will be set up.
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| PGphor, immobline drystrips, carrier ampholytes, ammonium
persul phate and TEMED were from Amersham Pharmacia Biotecth

Uppsala, Sweden . Second dimensional gels were cased and runin a

Bio-Rad Multi-Cell casting chamber and Protean 11 xi Cell. Acrylamide
was from AMRESCO. Ureaand CHEAPS were from J.T. Baker.
Thaiourea was from Aldrich. lodoacetamide and glutaraldehyde were
from Fluka. Sodium acetate , formaldehyde, acetic acid and citric acid
were from Merck. DTE was from AppliChem. Silver nitrate was from
Mallinckrodt. Methanol was from BDH. Deionized water preparing with
atandem Milli-Q system(Millipore)was used for all buffers. Ten kinds of
snake venoms had been analyzed including four snake vemons from
Taiwan (Naja naja atra , Deinagkistrodon acutus, Bungarus
multicintus, Vipera russelli formosensis, Trimeresurus
mucrosquamatus and Trimeresurus stejnegeri). The crude milking

snake venoms are lyophilyzed immediately and stored at -20 oC

() proteomics

-20°C
2. 01 0.35 6000 30
18 | PG(immobilized pH gradient)
(pH 3-10) 20°C (8000V) 100KVh



SDS-PAEG(10%-20% acrylamide)

(silver stain)
Image Master
3. 1 0.35 6000 30
18 IPG (pH 3-10)  20°C
(8000 V) 100 KVh
SDS-PAEG(10%-20% acrylamide) Coomassie
Image
Master
(in gel digestion)
4. 1 0.35 6000 30
18 IPG (pH 3-10 4-7
6-11) 20°C (8000V) 100KVh
SDS-PAEG(10%-20% acrylamide)
Coomassie
Image Master
5. SDS-PAEG electrobl otting
PVDF amido black

7. Protein digestion and MALDI-TOF MS analysis



Protein spots were excised destained with 50  Acetinitril
ACN in 25 nM ammonium bicarbonate buffer pH8.0 and dried in a
speed vacuum. The dried gel pieces were swollen in 10 ul of 25 mm
ammonium bicarbonate containing 0.1 ug trypsin  Sigma .The gel
pieces were then crashed with siliconized blue stick and left at 37 for
at least 16 h. The gels were extracted with 50 CAN,5 TFA and
dried in speed vacuum. The pellets were dissolved with 0.1 TFA and
the suspended solutions were purified with Zip-Tip Millipore,US .The
purified solutions were concentrated into a volume of 10 ul. 1.5ul of
the sample were applied onto spot matrix 0.1ul . The matrix was
consisted of a-cyano-4-hydroxycinnamic acid Sigma dissolved in 60
CAN containing 0.1 TFA. The digested mixtures were analyzed by
matrix assisted laser desorption ionization time of flight MALDI-TOF
MS Micromass,UK . The monoscopic peptide masses were matched
with the theoretical peptide masses using Protein Prospector Software.
Mass tolerance windows under 50 ppm were allowed.
8. HPLC analysis of snake venoms
Analysis of whole venoms was performed using a reverse-phase
HPLC column (4.6 x 250 mm, Nucleosil 7C18, USA). Each snake
venoms was injected into HPLC column with the final concentration of
1 mg/ml and a gradient of aqueous solvent system using from 0 to 100
%B for 60 min at the flow rate of 1 ml/min (A =0.1% TFA, 5% ACN; B
=0.1% TFA, 95% ACN). The absorption was monitored at 280 nm.

9. Lab-on-a-Chip analysis of snake venom
Assay reagents such as 4-20% gradient polyacrylamide gel-dye mix,

denaturing solution, lower marker mix, upper marker and destaining



(

(

solution were used according to the Agilent 2100 bioanalyzer assay kit.
Whole snake venoms were dissolved in 0.1 M phosphate buffer pH 6.8
to afinal concentration of 3.5 mg/ml. Each sample solutions (4 ul) was
combined with 2 ul of denaturing solution containing
2-mercaptoethanol and upper marker in sample buffer. The mixtures
were mixed and heated at 95°C for 5 min. Lower marker (84 ul) was
added to each sample. Loading of samples and running conditions were
performed according to Protein 200 Assay Protocol of Agilent 2100
bioanalyzer (Agilent Technologies, Waldbronn, Germany).

) A B A
(cross reaction) proteomics
B B
CNBr
A
B A B A
A
B A proteomics
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1.2-D PAGE analysis of snake venoms
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abundant at somé sar Maren tthtaen gene pr ot
over|l apped at thNKarsraoe raareg@e two di m
el ectrophoresiasnd( 6pH 14d9@dveirre order t
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rel ated spepiaese dasBrcchomusc r osayniice mat us
Stejnegaes pomat ched 1844alt her results
si | me.

Wetupmul ti ndi meed chromatographic
subprepare snakempeme mséi fafnalma mpt es or

met hod% .RP-HPLC separationof N. naja atra, N. naja kaoutia,

B. multicintus, B. fasciatus, O. Hannah, V. usselli formosels, V. russelli

siamensis, Tr. mucrosguamatus, Tr. stejnegeri and D. acutus venoms

6 . The samples were analyzed on their ultimatime. Gel-like image of

snake venoms resulted from the Agilent 2100 bicanalyzer. Gel-style
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display of 10 separations plus aladder on the microchip 7
2. MALDI - TOF MS analysis and protein
Il n the studmedopr enhakseo nvee noofmsp,r ot ei
spots on 2ZDroelRupS sd acwmedriygsin
digested. I n gel dirge studdoaxdaMeydl kls- TOF
mas s spectr ometnrays.s Heapmtgiede prints o]
MALDI - TOF are tuasebasfeor sedaar c h for [
i denti fi caPriootneifmPmMmMSp €.C2t-dDrE | mage
8-11bf snake venomoitn diocpauttrebdem o f
proteins from i nangdeldadtiagebsaasieonsear ch

(Table 1-4).
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V. russdlli formosensis

5¥6

3.2

Table1. Protein identification from data base search results (in similar to) of V. russelli
formosensis venom .

Spat no. MOWSE Mass % Cov. Prot.MW (Dapl Accession Species Prot.name
Soore Matched

1 827604005 9 200 96566146 2499896 LACLA ALANINE AMINOPEPTIDASE

2 271204007 15 250 oBEs303 15604600 UNREADABLE DNA POLYMERASE | (pola)

3 611604006 10 200 9954388 16156304 UNREADABLE disintegrin and metalloprotease domain 12, isoform 1

preproprotein

a 595604006 14 20 94618554 15612252 M UNREADABLE NADH oxidoreductase |

5 4.8410+006 17 150 164660/8.7 7657269 M UNREADABLE KIAAOS79 protein

6 55120006 1 120 182652180 13626125 HUMAN A

7. 293804005 1 250 6000065 7548332 CANDIDA TROPICALIS Gytochrome P-450

8 295104004 6 550 17800087 18538471 M HUMAN protease
IMMUNODEFICIENCY VIRUS
TYPEL
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Tr. mucrosguamatus
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Table 2. Protein identification from data base search results (in similar to) of Tr. mucrosquamatus
venom .

spotno. [ Mowse Mass % Cov. Prot.MW (Dalpl Accession Species Prot.name
Score Matched

1 425004004 6 160 60249/ 50316230 UNREADABLE RASguanyl releasing protein 2
79

2 1571 4 10 74500 15893866M UNREADABLE Endo-ar abinase related enzyme (family 43 glycosy! hydrolase
86 domain and ricin B-like domain)

3 2000 6 280 47471101 21753225 Homo sapiens unnamed protein product

4 1925 4 160 5396476 10176992 ARABIDOPSISTHALIANA Similar to ATPase

5 502 5 30 2245762 6604971 CAPSICUM ANNUUM putative proteinaseinhibitor 11

6 815 4 20 2084909.4 15611115 M UNREADABLE putative TYPE 11 DNA MODIFICATION ENZYME

7 740 4 210 1587087 9627075 M UNREADABLE transforming protein

8 EiEg 4 120 75304 Pao3us YEAST HYPOTHETICAL 75.4 KDA PROTEIN IN AUTL-CSE2
62 INTERGENIC REGION

o 200 6 L0 2500084 631967 M ENCHYTRAEUSBUCHHOL ZI cysteinerich protein CRP1

10, 8033 4 B0 2111605 22209381 M UNREADABLE probable peptidase

11 515 s 260 22576153 17222586 MESOSTIGMA VIRIDE NADH dehydr ogenase subunit 9
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spot MOWSE Mass | scov. | Promw Accession Species Prot.name
no. score Matche (©aypl
d
2 167+ 6 150 81708, Que608 YERPS|TCO9BDD4FICICBOF Protein kinaseypkA precursor
004 41630
4 873 5 110 545635/ 6.04 Qw73 CAEELY
003

6 6153 4 570 871180 3088335 HOMO SAPIENS ribosomal protein 2

8 504 4 00 1497087 174824 UNREADABLE similar toribesomal protein L 10

1 157 4 200 19746049 21359986 UNCULTURED PIG FAECES 60KkDachaperonin

BACTERIUM

12 2024003 4 200 18197 P28S74 MOUSE MAX protein (MYN protein) (MY C-binding novel HLHIL Z pr otein)
56

13 839 4 00 15267559 7446274M HUMAN homeotic pr tein Hox 22

1 EEd 4 00 1808345 2109373 ENTEROCOCCUSFAECALIS | EFOL19

15 3508 5 20 2370058 20892533 UNREADABLE hypathetical pr otein XP_156144

16 0412 5 140 66265/ P55199 HUMAN RNA polymerase 1 elongation factor ELL
94

17 1250 5 310 202696.0 11499701 M UNREADABLE inosine monaphasphate dehydr ogenase:

18 6356 6 10 82468 Q65 HUMAN A disintegrin and metalloproteinase domain 2
59
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Table4. Protein identification from data base search results (in similar to) of Tr. stejnegeri venom

Spotno. Mowse Mass % Cov. ProL MW Accession ‘Spesies Prot. name
soore Matched (©aypl
1 o 4 20 37572066 461978 M Lyces (1->3-BETA-GLUCAN ENDOHYDROLASE A
2 27 5 190 4744095 21626843M DROSOPHILA CG30438PA
MELANOGASTER
4 4941 6 150 61889 Ps0142 AJECA Heat shock prctein 60, mitochondrial precursor
57
5 2084 5 70 61839 Ps0142 AJECA Heat shock pratein 60, mitochondrial precursor
57
6 79% 5 150 69838 P57650 BUCAI Chaperone pratein hsca homolog
195
9 203 4 20 425356 21672267 A
13 798 4 290 3267066 17967017 M UNREADABLE SERINE ACETYLTRANSFERASE
15. 22 4 210 3185050 21400637 UNREADABLE abhydrolase
1. 567 6 140 756157 7673831 CANAL 3 -lihyar oxy-5-hexaprenylbenzoate methyitr ansferase
18 761 5 200 35889 P3214 BOVIN Annexin A4
155
2 3624 5 210 51996 PAgGTS XENLA Peripherin (Neuronal inter medite filament 1F3)
152
2 430 5 190 52012 QuCNLE PASMU Replicative DNA helicase
54
2 2167 5 200 4026392 13736490 HUMAN IMMUNODEFICIENCY | pol paiyprotein
VIRUSTYPE 1
2 185 6 290 2001391 2788861 M UNREADABLE CAMP-dependent protein kinase catalytic chain 1
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