W EDK PR Vol.17  No3

Journal of Fishery Sciences of China May 2010

FITEH3)
20104E5 1

MR MEEH AR EER —EEENEIRBIERS THEE

/?EX/}(@@ 1,2,3,4,5 é% 3,4,5 %X%‘ 3.,4,5 ﬁéﬂ*‘% 3,4,5 %ﬁ?ﬁﬂ 3,4,5
(Lp R EBE AR, TR T 5103015 2. Fp R 2# B B9 AR e, AL 5T 1000495 3. T AR IR 2F K= 24Be, T
IR WL 5240255 4. AR K= G5 S IR AR W2 S A T A T SE IR )T AR L 5240255 5. R BB T KA
W A S S0 AR YT 524025)

RE: AWFCR B ARG SRR, TR (Vibrio alginolyticus) Z)03 1537 2 A5 2 I TR 11T 2H XU HL Ik T3
FEXFER I EE > T AT 1 IR AR SRR M e o 1 S I FE Rl T TSB BSR4 28 CC 57 24 b, FI 2L
ZUFAN T, SRECA ATV P AR 1, PO YRR T, 24 em pHA ~ TSR T AR LR AR P 12.5% MUK EA T SDS-PAGE
2-D et S AT A 1 902 £ 8 A~ H I BE R, T A I A DE L s KA 866128, DLTE Ay 969 ML IA) FEL K T3 i B 68 1
15 A P PSR T R BT R A8 A RS 45 28 , T rh 60 1~ #E NMPDR B4 2 45 348 58 , 75 40 8 A~ HE NCBLAHR e 45 3] %
Eo YE T & B Serine protein kinase , purine nucleoside phosphorylase il Alkyl hydroperoxide reductase subunit C-like
protein fEFEBIMBLEGL, AR LXA 2R RBIE R, X 68 R AT T 4T feA /02, A ae I R 2,
43%; FRBHAE TS G, 15 9%; 5 = RIMREE A, 17 8%, 4 CMRAGEI\F T AR AR AT 10000 3 2 MR T, e A1
25 TRem AU R . P8 R N IR FE AN R A K A PF A LB 1 o 2 = DA SO T SR R AR MG T R 1) LA
FUARME T RAETORE. [T KR, 2010,17 (3): 404-413]

KR AT AR 2 A EE A ISR SR XU FLk
FESZES: 917 XEkFRIRAD: A XEHS: 1005-8737-(2010) 03-0404-10

e (Vibrio alginolyticus) Je % FRBATER , TolC. {HHE Z (A I 4 B A] 2 FH I FIE ik

B AR TR R K SR A B0 A
Z—; RN RS A EY T, 252 A
BT VP25 N SRR 1 4 B A PR
Rl R ERAR AL BE IR LA S B T R0 SRS
AT T8 RGMRETE  SAE R, 2 T
B P e J A A5 05 I B P B ST AT Tl e
PRI s A, SR v EL A e o R 1) B 11 T 4 2 3
T EEAEN . BEE RN 2R ALY i
SE I I AR BT 2 27 BRI R A T ISR 1 AT
B Xu 259 S ) FH L F K AR XA [ £
Fr T BN 1AM AT T 08, R BT 34
HB#E AR A, 735128 OMP W, OMPV . OMP

s BEE: 2009-09-12; 1&1T HER: 2009-11-16.

ARVARIE . ABFFEHEN T B 42T P e
THEPEITE I R A TR RE A AR,
HE— BT TEA R A KA T i LA B2
S M2 B 9 B R AT JCTE BRI EL BT S B Bt

1 MRETE

1.1 B

VLU 203 J2 A 521 % 2006 4 VTR 5
5y FUW 20 88 (Lutjanus sanguineus) &5y 8, It 4
Biolog ZH I 1 21 4 RGMEE 5 T TAS S0 %
1.2 EERF

PG+ Ji 4% (pH4 ~ 7). IPG Buffer (pH4 ~ 7). 1

BEEWMB: MR ARBERETH (30972271); FEZRBHE 23] (2007BAD29B0S ).
TEE A JEHE (1980-), %o, WL 5 AL , EEMF K255 sh Pk FE 5 . E-mail : phying1218@163.com
BIAEE . SR, Tt BF9T 51 . Tel: 0759-2362191 5 E-mail : wuzh@gdou.edu.cn



534 VEXCHAE . VBB A R AT VA PR 1 RS i g S o o T S E 405

1 TR AR % 5 35 i R350 IR ER i
JIk . CHAPS (B £, [k e . — % 73 B 8% (DTT).2-D Clean-
up Kit, EttanTM 2-D Quant Kit Fl Cye 4% ¥} #1l [ GE
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Fig. 1 Effect of cultural time on the bacterium number of Vibrio alginolyticus
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Fig. 2 2-D map for total soluble proteins of Vibrio alginolyticus (repeat)
A': 2-D map of proteins labeled with Cy3. Total of 894 spots were found. B: 2-D map of proteins labeled with Cy5. Total of 909 spots were found. 68 high-

abundant protein spots targeted with mass fingerprint analysis are labeled with white figures.
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Tab.1 Identification of high-abundant Vibrio alginolyticus ZJ03 proteins by mass fingerprint analysis
FEA] A s QI3 =1 I
4% EHH RN = S IEFRD gy g st
. Gene . Protein ~ Protein - -
No. Protein name Accession No. Protein PI Function
symbol score MW
Outer membrane protein .
1 OmpA[Vibrio harveyi HY01] ompA gil153833224 235  35843.1 4.23 Cell envelop
p  Outermembrane proteinlVibrio 1153835145 115 349308 431 Cell envelo
harveyi HYO1] P 8 o7 : p
Outer membrane protein N,
3 non-specific porin ompN gil153835150 236 37501.8 4.51 Cell envelop
[Vibrio harveyi HYO1]
4 Succinate dehydrogenase sdhd  figl314288 3. peg3947 557 641844 563  merey metabolism: TCA
flavoprotein subunit cycle
5 Peptide ABC transporter, figl3142883.peg.183 73 574228 571  ‘ransportand binding pro-
periplasmic peptide-binding teins
6 Alanine dehydrogenase ad  fig3142883 pegd83 503 398997 541  lnerey metabolism: amino
acids and amines
7 Elongation factor Ts s/ figl314288.3.peg.504 245 298324  5.12 Protein synthesis;
translation factors
NAD-dependent E tabolism :
8  glyceraldehyde-3-phosphate fig314288.3.peg.688 308 352749  5.17 j1eTeY Teabenism :
glycolysis/gluconeogenesis
dehydrogenase
Purines, pyrimidines,
nucleosides, and
9 Purine nucleoside phosphorylase ~ deoD  figl314288.3.peg.3826 590  25921.8 4.86 nucleotides : nucleotide
and nucleoside
interconversions
Lyvsine-areinine-omithine-bindi Transport and binding
1o ysmearsmmne-ormtime-hindng figl314288.3.peg.2094 332 284815 505  proteins: Amino acids,
periplasmic protein . .
peptides and amines
Fatty acid and
11 Acetoacetyl-CoA reductase phbB  {igl314288.3.peg.939 149  26173.2 5.56 phospholipid metabolism:
Biosynthesis
Energy metabolism:
12 Triosephosphate isomerase tpiA - 1igl314288.3.peg.2969 160  26957.7 4.84 Glycolysis/
gluconeogenesis
13 unknown figl314288.3.peg.919 56 13143.7 5.18 unknown
14 unknown function figl314288.3.rna. 106 271 19989.6 4.79 unknown
. . . Ribosomal proteins:
15 LSU ribosomal protein L9p igl314288.3.peg.3319 245 15699.3 5.03 synthesis and modification
16 Dihydrolipoamide dehydrogenase IpdA  figl314288 3.peg 4128 348 50964.6 565 Energy metabolism:
of pyruvate Pyruvate dehydrogenase
. ) Energy metabolism:
17 Alkaline phosphatase phoA  1igl314288.3.peg.681 126 57673.8 5.72 dephosphorylation.
18 Clucose-l-phosphate glgC  igl314288 3.peg 3792 200 454439 541  nerey metabolism: TCA
adenylyltransferase cycle
19 Acetylornithine aminotransferase figl314288 3.peg.3411 284 433549 532  Aminoacid biosynthesis:
’ Glutamate family
20 3-ketoacyl-CoA thiolase figl314288 3 peg.9 229 416274 5028  Dmerey metabolism: Amino
acids and amines
. . Ene stabolism :
21 Cysteine synthase figl314288.3.peg.2510 374 34191 5.1 Or;:gl t“ylf E:a;:;
22 unknown function figl314288.3.peg.1220 511 36716.4 6.97 unknown
23 Phosphate ABC transporter, figl314288 3.peg.324 224 28660.9 R.84 Transport and binding

periplasmic

proteins
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24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

44

45

46

47

Serine protein kinase

Arylsulfatase A

2-amino-3-ketobutyrate
coenzyme A ligase

Tryptophanase

Alkyl hydroperoxide reductase
subunit C-like protein

Outer membrane protein W
precursor

PTS system, glucose-specific
ITA component

Pyruvate kinase

Phosphoenolpyruvate
carboxykinase

Serine protein kinase

esterase, putative

ATP synthase beta chain

Type I secretion outer membrane
protein, TolC

peptidyl-prolyl cis-trans
isomerase , FKBP-type [Vibrio
parahaemolyticus RIMD 2210633]

Citrate synthase
Phenylalanyl-tRNA synthetase
alpha chain

Universal stress protein E

Oligopeptide transport
ATP-binding protein oppD

6-phosphofructokinase

Transcriptional regulator,
LysR family

3-oxoacyl-lacyl-carrier-protein|
reductase [Vibrio harveyil

RNA polymerase sigma factor
RpoE

pyruvate formate lyase-activating
enzyme 1 [Vibrio fischeri ES114]

Stringent starvation protein A

atsA

kbl
tnaA
ahpC

ompW

pyk

atpD

tolC

pheS

oppD

pfkA

fabG

rpok

pflA

sspA

figl314288.3.peg.2103

fig|314288.3.peg.3649

figl314288.3.peg.276
figl314288.3.peg.3988
figl314288.3.peg.2066

figl314288.3.peg.302

igl314288.3.peg.2507

figl314288.3.peg.3232
figl314288.3.peg. 1912
figl314288.3.peg.2103

fig]314288.3.peg.3031

fig]314288.3.peg.2722

fig]314288.3.peg.3897

¢i128897059

fig|314288.3.peg.3944

fig|314288.3.peg.966

figl314288.3.peg.728

figl314288.3.peg.3365
fig]314288.3.peg.3936

figl314288.3.peg.3226

4il1706756

fig314288.3.peg.3640

2il59712198

figl314288.3.peg.401 1

451

87

78

338

492

96

293

599

494

508

148

460

129

504

349

535

356

219

294

312

807

90

131

407

74034.2

58296

43177.8

52458.1

22223.1

23284.6

17943.4

49926.9

60090

74034.2

30977.1

50667.9

47846.3

21826.1

48188.8

36919.7

352722

36085.3

34560.9

36137.3

25503.1

21754.2

27984.7

24317.5

53

6.01

543

5.25

5.03

4.62

4.47

5.12

5.04

53

5.22

4.72

4.7

4.43

5.51

5.66

5.55

6.02

6.2

5.59

54

5.6

5.18

Amino acid biosynthesis:
Serine family

Central intermediary
metabolism: Sulfur
metabolism

Energy metabolism: Amino
acids and amines

Energy metabolism: Amino
acids and amines

Cellular processes:
Detoxification

Cell envelop

Transport and binding
proteins: Carbohydrates,
organic alcohols, and acids

Energy metabolism:
Glycolysis/gluconeogenesis

Energy metabolism:
Glycolysis/gluconeogenesis

Amino acid biosynthesis:
Serine family

Central intermediary
metabolism: Other

Energy metabolism:
ATP-proton motive force
interconversion

Cell envelop

Protein fate : Protein
folding and stabilization

Energy metabolism: TCA

cycle

Protein synthesis: tRNA
aminoacylation

Cellular processes :
Adaptations to atypical
conditions

Transport and binding
proteins

Energy metabolism:
Glycolysis/gluconeogenesis

Regulatory functions: DNA
interactions

Fatty acid and
phospholipid metabolism:
Biosynthesis
Transcription:
DNA-dependent RNA
polymerase
Energy metabolism:
Fermentation
Cellular processes:

Adaptations to atypical
conditions
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Purines, pyrimidines,
nucleosides, and
48  Purine nucleoside phosphorylase ~ deoD  figl314288.3.peg.311 147 25639.9 5.17 nucleotides : nucleotide
and nucleoside
interconversions
49 Succinate dehydrogenase sdhB  figl3142883.peg3948 559 262039 5.  [merey metabolism: TCA
iron-sulfur protein cycle
. Energy metabolism: TCA
50 Malate dehydrogenase mdh  figl314288.3.peg.4316 542 321729 4.9 eycle
Fructose-bisphosphate aldolase ) Energy metabolism:
51 class T1 fba  figl314288.3.peg.4433 409 387233 4.75 Glycolysis/gluconeogenesis
52 Enolase eno  figl314288 3.peg.3624 1250 455903  4.88 Energy metabolism:
Glycolysis/gluconeogenesis
53 Glycerol kinase glpK  figl314288.3.peg.430 620  55599.7 5 Energy metabolism: Other
cell division protein FtsZ [Vibrio . Cellular processes: Cell
>4 parahaemolyticus RIMD 2210633] JisZ £il28897238 169 42546.8 47 division
55 Alcohol dehydrogenase class Il adhl  figl314288.3.peg.3030 198 406944  5.11 Energy metabolism.
Fermentation
56 Aspartate aminotransferase aspC  figl314288.3.peg.3300 322 434672 522 Am“;‘;ﬁ;ﬁﬁ‘}:ﬁ“ﬁ‘;"“s :
Energy metabolism:
57 ATP synthase alpha chain atpA  1igl314288.3.peg.2720 376 55543 5.05 ATP—proton motive force
interconversion
Phosphoenolpyruvate-protein ) T
58 phosphotransferase of PTS system figl314288.3.peg.2508 298  63361.4 4.69 Energy metabolism:
59 Transaldolase tal  fig314288.3.peg. 1820 425  34824.8  4.86 Energy metabolism:
Pentose phosphate pathway
60 Zinc finger protein 275 2il18203321 55 51991.5 9.13 unknown
61 Maltose/maltodextrin ABC [ig314288 3.peg385 444 421322 484  \ransportand binding
transporter, substrate binding proteins
g2 “hydroxyphenylpyruvate hopD  figl314288.3.peg916 619 402831  4.86  Lnerey metabolism: Amino
dioxygenase acids and amines
63 Succinyl-CoA ligase [ADP—forming] figl314288.3.peg.3951 745 415023 48 Energy metabolism: TCA
beta chain cycle
64  Translation elongation factor Tu wf  figl314288.3.peg.3352 386 43081.7 4.8 Protein synthesis:
Translation factors
3,4-dihydroxy-2-butanone Blosy‘rtlltlh(::%m of cofa(‘;tm("; ’
65 4-phosphate synthase/GTP figl314288.3.peg.1974 112 402914  5.04 prosthetie groups, an
lohvdrolase TT carriers: Riboflavin, FMN,
cyclohydrolase and FAD
66 Alcohol dehydrogenase figl314288.3.peg.3187 578 403594 4.8 E“"Frgy metabolism;
ermentation
67 unknown function figl314288.3.peg.919 425  13143.7 5.18 unknown
Alkyl hydroperoxide reductase . Cellular processes :
68 subunit C-like protein ahpC  figl314288.3.peg.2066 833  22223.1 5.03 Detoxification
R2 EEHMBMEERRENSFEFEERS
Tab.2 High-abundant identified proteins coded by adjacent genes
EHHT HEHATR HH e
Protein No. Protein name Gene symbol Function
4 succinate dehydrogenase flavoprotein subunit sdhA Energy metabolism: TCA cycle
49 Succinate dehydrogenase iron-sulfur protein sdhB Energy metabolism: TCA cycle
57 ATP synthase alpha chain atpA Energy m;rtabohsm: ATP-p}roton motive
orce interconversion
35 ATP synthase beta chain atpD Energy metabolism: ATP-proton motive

force interconversion
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Fig. 3 Cellular role categories of 68 high-abundant soluble proteins of Vibrio alginolyticus
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Proteome reference map for total soluble proteins of Vibrio alginolyticus

PANG Huanying">***, LI Yan™*?, LU Yishan™*?, JIAN Jichang”**, WU Zaohe”*”

(1. South China Sea Institute of Oceanology, Chinese Academy of Science, Guangzhou 510301, China; 2. Graduate School of the Chinese
Academy of Sciences, Beijing 100049, China; 3. College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China; 4. Guangdong
Key Laboratory of Pathogenic Biology and Epidemiology for Aquatic Economic Animals, Zhanjiang 524025, China; 5. Guangdong Key
Laboratory of Control for Diseases of Aquatic Economic Animals, Zhanjiang 524025, China)

Abstract: Vibrio alginolyticus is the main Vibrio species isolated from diseased mariculture animals with clinical
symptoms of bacterial septicemia and skin ulcer in the South China Sea. This bacterium belongs to the family of
Vibrionaceae and is normal inhabitant in estuarine and marine environments. Proteome analysis by two dimensional
electrophoresis ( 2-DE ) together with mass finger print is a powerful approach for protein resolution and identification
of complex biological samples. In this study, a proteome reference map has been constructed for V. alginolyticus in the
pl range from 4.0 to 7.0. The techniques for proteome analysis were used to establish reference map of V. alginolyticus
in a stationary phase. V. alginolyticus strain ZJ03 was cultured in TSB medium for 24 h at 28 °C. Total soluble proteins
were extracted with lysis buffer and purified with a 2-D clean-up kit. Then the purified proteins were labeled with
Cy3 or Cy5 and separated by 2-DE. 2-DE gels were scanned with Typhoon 9410 and analyzed by DeCyder 6.0. 2-DE
image analysis revealed 902+ 8 protein spots. The matching spots were 866+28 in two repeat electrophoregrams,
with matching rate of 96%. The results were obtained from three gels run with 24 ¢m immobilized pH gradient strips
and 12.5% SDS-PAGE gels. Sixty-eight high-abundant spots were chosen for mass spectrometry identification.
Among the 68 spots from the 2-DE map, 60 spots could match with the proteins in NMPDR Database, and the other
8 spots matched with the proteins in NCBInr Database. Among the 68 proteins, energy metabolism components are
the most, accounting for 43% ; The second is the transport and binding proteins, accounting for 9% ; The third is the
outer membrane proteins, accounting for 8%. Two isoforms of serine protein kinase, purine nucleoside phosphorylase
and alkyl hydroperoxide reductase subunit C-like protein were proposed. Two operons are proposed which involved
in energy metabolism. Ten pathogenicity associated proteins were found. They are OMP TolC, OMP W, OMP A,
OMP N, peptide ABC transporter, elongation factor Ts (EF-Ts ), GAPDH, alanine dehydrogenase, dihydrolipoamide
dehydrogenase and alkaline phosphatase. The primary proteome reference map established in this study is helpful in
future comparative proteomic investigations on bacterium growth under various experimental conditions or on different
bacterial strains. [Journal of Fishery Sciences of China,2010,17 (3): 404-413]

Key words : proteome; Vibrio alginolyticus; total soluble proteins; peptide mass fingerprint; two dimensional
electrophoresis
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