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Hih o 22 R Rk, HZEAEMKEE
PR R E EEAEH; Larsen®EPILE T K
PO R 5 (Gadus morhua) F1IT 85 7 28 1y 38 T 113
HHRIBEGE, KB REERSZEREHREE
UK, H MR KRE 2R /D T U6 ; Rattanaroj-
pongZ¥ FH # 3L 95 B (vellow head virus, YHV)/E& 4t
FUYH XS WF (Litopenaeus vannamei), K& ¥LSCP-45
45 4 B T AE 9 B IR e FL T o IR 1) 4 928 iy 28
EEEZMEH. R, EFERAH)ZH LY
ARG BRG] A58 R AT i

H 199 14 Thune&5 " YR e 18 400 & I 5 | kS
558 53 R R B B (Procambarus clarkii) K & 40T L)
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R LSO 2 F HLE 6 AT A8 o AE T AT rh L
LR DO FBR IC LS I B N i H AR R e fa (R
PR Bh 25 o A, B 9 B M T R L O 2 LS O
B R EAE AL, FE R b, AT
— 2R R[] L Ik 445 - 5 IOl B OO A BT R
KAT 1% 4% AR (MALDI-TOF-MS) X} 480 245 91 12 J% e
R J5 S5 56 fa 9 E 55 i 2 I Al 20h B R A AR R
PEATRE N 5 % 52, JEXT A ) W E R R A
% H 1747 GO(Gene Ontology)i: Beor#r, BIEEH
JZ DL R 8 % B S 9K B B0 ML K H S i
YERL 25 5 LA

1 MRS TE

1.1 SCIG#t R

WA I 04-1477 B bR A SL 00 % IR A7 =
%t (Carassius auratus)Wd F A N =87 B AR A
bl ; ZHEIEFLEE 2 (Nonidet P-40, NP-40), 7
F B A8 9t 9 (PMISF) . 410 I (aprotinin) . 52 )1
Jik (leupetin) Fil & FH Marker4 14 [ I8 5% KAR A LR}
BA PR o 3-[(3-1H ] P 2 A k) — WY e 2 Bk )-1-
AR (CHAPS) , #{A PI  FiL fff [ (Bio-Lyte) . fill
L BEME (TAM) AT B 55 B (D TT) A F BIO-RADZY
Fl; 2-D Clean-Up Kit-} 32 [€| GE Healthcare/A & 7™ i

1.2 USMEALREESS

S B4y 0O YR BT i (10042) g, Z4% A
AN W T T, BB A3 R e 4 R SR Ok
YA, 6F/4, 43 lAE24 /K5 (50 cmx30 cmx
44 em) P FRAAAFE, KIEQTED) °C, B KRS
B . B 10 dJ 6N SE 56 4 00 5 HOR B
DU G N TR 5286, BTV B2 2y 1x10° CFU/mL
(1 0L ST 04- 1473 15 Pk TR YR 3 3 M s S Jk e
T4, RS N03 mL/JR . HHE L7 AW
S0 S B A A0 R DL, 43 0 URR YL 4 I
R AG JR e 2 4 ) AL R g 78 2H 40 T
WEPHE T, —80 °CHfr. ERYLs W AE I o 4
F IR oK WE P U Bl RO L % 5 o
. BEELR . MET TR L SERAL R
TS IL IR s it AR S R B U e R g
FELERRIR, P Z8h BRI ML o o ™ B

1.3 EEHEMNFIESEE

2 mL % 2 1 AER 54 57 (1 mmol/L PMSF,
2 mg/L aprotinin, 5 mg/L leupetin) ¥ 714 NP-404f Jig

AW 53 7 A 200 mgik ZUE S J 1 ML IDE 0 i 2
JEH LR, K EA32h, 12 000 r/minEs L 15 min
Ja, WCETEW RN A E AR . RS, o3RI
PO ERHE F12-D Clean-Up Kithf 2 2 AL & R G ER
gr. R, BRESEIRBN Y, IR HSDS-PAGE
TR PR BRI & H I E U (NANO-
DROP 2000C)M & 2 FIFES thE H . R 53
FUEE

14 EEARNEBEXTBESEE S

IR 1) WK B 3 ) B AR S e 201 R
21 ML RN B B B A 2R RE S, TR R A
41 mg, JFEFH400 pLK Ak b REZE #hik (8 mol/L
JRZ . 4% CHAPS. 65 mmol/L DTT. 0.2% Bio-
Lyte. 0.001%35 By i) LA o AL S 5T A
e AR FHK 17 cm. pH5~8 IPGIR 4<% 55
RS b, FEINAS mL# ik S5 4k . B R
RN E R GH T HR RESHIRE : S0V
14h, 100V 1h, 200V 1h, 300V 1h, 500V 2h,
1000 V2h, 5000V 3h, 10000V 4hFI10 000V,
80 000 Vh), RAELEHG, PG 424 2% thil
I (6 mol/LJRE . 2% SDS. pH 8.8 Tris-HCI,
20% H il . 2%DTT)F1F 5 2% oh i 11 (6 mol/LJK
% . 2%SDS. pH 8.8 Tris-HCl. 20%H . 2.5%
IAM) -1 J5 T 10% SDS-PAGERE I 1 HEAT 45 1]
HLVK, HLEBEE : 90 V 30 min/5 5% £220 VHLIK
Z U E BRI % . S HE PRI
AR P25 A T3

6] W, ok B AT SDS-PAGE#E IR Ik
ZLZRMROK B E . 5 H W s W R250 G £ RN i 8
OK : HEE : bKOR=9 : 9 : 2))5, HImage Scan-
nerfA AT EMG R 4, i PDQuest 8.043 #t
B X R ] H UK B AT AT, R R S 3R
REEFRTMENEASA D EERREE
F Ao
15 BEEERREEARNRIEEES S

VINUEERE 0 3 2 RINE A M, £4T
W) TR () ey A BR 2 w] i#£17MALDI-TOF-
MSTUIE %€ o BT A5 B £ 4 FH Mascot 2. 248K /45
AENCBIntE 4 FEHf e AR SE . RS U
28 N BE D (Danio rerio), IR AUIEEREH
ity s U0 057 23 1, KB BTIE Y FEL2R 700~4 000 u,
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Tab.1 Concentration determination of samples before and after removing impurities

415 AW /(mg/mL) BT E/(mg/mL) MR 5 /(mg/mL)
group protein concentration salti on concentration  nucleic acid concentration
RIS G IR NS R it PR A i 329 60.2 38.4
spleen protein sample in uninfected group before removing impurities
RIS R HE 2 A S B A S 20.9 16.7 19.7
spleen protein sample in uninfected group after removing impurities
TG IR AT 2R R B2 BT 222 52.4 37.9
spleen protein sample in infected group before removing impurities
TR R UE 2 VR R 2 S 17.8 14.6 11.6
spleen protein sample in infected group after removing impurities
RIS GBI o (A i R 2 il 253 62.6 36.1
intestine protein sample in uninfected group before removing impurities
ERES N 7L T 15.5 18.9 12.3
intestine protein sample in uninfected group after removing impurities
TR 2 LR R AR AT 19.8 50.2 282
intestine protein sample in infected group before removing impurities
YA R B BRI A 11.3 14.4 10.7

intestine protein sample in infected group after removing impurities

ku
116.0

ku

116.0 66.2

66.2 45.0

—
—

45.0 35.0

35.0
25.0
25.0
18.4
14.4

18.4
14.4

(a) (b)

Bl 1 FRZFIEHIEL S EZEBSDS-PAGES
@M. EAS TR 1, 3 RRRARKITERAZEEA; 2, 4 BRARKIERASEER; M EASFREEME; 1, 3K
R EHRIRAL R EG: 2, 4 BRARAITEHREARSED
Fig. 1 The SDS-PAGE analysis of total proteins in the tissues before and after removing impurities

(a) M. protein molecular standard; 1, 3. total spleen proteins in uninfected group before and after removing impurities; 2,4. total spleen proteins in infec-
ted group before and after removing impurities; (b) M. protein molecular standard; 1, 3. total intestine proteins in uninfected group before and after re-

moving impurities; 2,4. total intestine proteins in infected group before and after removing impurities
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HL K 3, 2 PDQuest 8.04K {143 M, 45 5 4 B
U R0 i 8 S £ 25 v S5 4G 0 21300 22 4 B P A
Horpr g e 5 MR 2 R 1 B 3 25 R R
Ha, Hil~eomAaanE LM, 7~1159&A
R E T 2-b), MEEAL bl 124 &
ERFBREAL, HPl~eS5HEA S RE H,
T~12°5 8 R T IE(E2-d).

23 EEERREEARNRIELEESHH
X234 R RBEAMRMELHRL

pHS > pHS

7

pH5 —>  pHS

©

pHS > pH8

A, R 4141124>)#E 4T MOLDI-TOF-MSJii i#%
YrE, LIS E 19 3 s R R IR 1 (3R2),
Horp FERIAEA10F, FRHEKEEAMN, o
TE A B (a-amylase) . %% I§ 25 FH A-I(apolipoprotein A-
I). B-WLzh#E M (beta actin) A3 S 4k ¥ i 5 fifg 2
(peroxide reductase 2) A B YL J oA A1 7 b i 41 21
ILF AR 22 R RIAEA

X8 ) 19F B 3 25 S R IR TGO
ERES, RN, BEESRIEIEASH
EN T UNMEANX (52.6%) . 405 (36.8%) . £kKi

RS T
HMW

&1
LMW

> pH8

BT
HMW

(IS
LMW

(d

Bl 2 ESINE AT /e 2 & B A 0 A7 36 A5 4E 40 2 & B A T 1) Rk [
(@~ (b). BRHF AL E A (o). (d). BTG W BB AL 5L R

Fig. 2 Two-dimensional electrophoretogram of total proteins in spleen and intestine of

C. auratus before and after infection with V. mimicus

(a), (b). total proteins in spleen of C. auratus before and after infection; (c), (d). total proteins in intestine of C. auratus before and after infection
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Tab.2 The differentially expressed protein spots in spleen and intestine after infection with

V. mimicus in MS identification

m BEAF S BRI FELH PTRIGORER g LAl
tissues spot no. protein ID protein name MW/pl score change
[ 2R 1 gi[32493344 a-SER 56.8/6.4 262 EH
spleen 2 gi[586636848 HIRENA 30.2/5.1 79 i

3 €i|295314922 BAREAAIV 31.0/4.9 64 Fif
4 gi[759172426 JE 25.7/6.4 172 B
5 €i[974120900 *MAECIQREE A 20.2/5.3 66 ki
6 gi/640784436 ATP& B 55.1/5.1 239 ki
7 €i[928013921 b Nk =] 70.4/5.5 205 T
8 2i[49868 B-UzhE 41.7/5.3 577 T
9 gi[225705972 IR AV 35.0/5.5 105 T
10 gi[84569882 AL T 2 21.8/5.9 385 T
11 gi[47085917 FLEBEAS e R 20.3/5.2 60 T
I7E R 1 gi|66773050 Wk A 228.5/5.5 373 B
intestine
2 gi[32527775 YR EARRMAC 76.1/6.6 77 F i
3 gi[22087586 HEYRE AR REAL 75.4/6.8 450 F i
4 gi[27733675 o-AlBhEH 42.3/5.2 549 EiH
5 2i|586636848 HIREAAT 30.2/5.1 79 F i
6 gi[84569882 AL T 2 21.8/5.9 385 T
7 gi|32493344 a-VER G 56.8/6.4 262 |
8 2i[193788703 AR T B M 56.6/4.5 60 T
9 gi|18034630 YRR AR RIEA 75.6/6.6 225 T
10 2i[49868 B-WahiE A 41.7/5.3 577 T
11 2441494178 R A AR AL 16.2/6.1 136 T
12 gi[742101868 HiHEESD 14.3/7.8 81 T

R (5.3%)FIT N 5T R0 (5.3%) o MR 95 1 26 25 14 J5T A9 43
T IREAS [ 53 Ry S e AH R I (BIRE AL 2K
NREHAIV, B, FMEACIgHE SR H . Uk
SR 70, FRRE AR FRC, HERE PR
A, HEEEAERERAL (542.1%). PLEfLH G
B G ALY IR R G2 . 4R R A A
FLIEAT e H AR LA, 9 15.7%) . 20 Hf 5 i 4
FEAGWSER . NMEREA . o-LsiE A . R
FEAV, H21.1%) MY 55 e R A O E A (o
FEREE . ATPA RGP I | R A H b A B R
k. BIHHEER, H21.1%)42%, EMf359K
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Tab.3 GO annotation analysis of the significantly expressed proteins in spleen and intestinal mucosa tissue

HZRYR  tissues origin

GOV ERE4r#HT GO annotation analysis

ERFEEA

differentially expressed proteins spleen intestine  cellular component molecular function biological process
o-VE R + + Jfa4h X HEALEE RGP 5 fRL AR
o-amylase
BIREAAL + + Ak X g 5 Tt Ne eIz & i i AT 2
apolipoprotein A-I
BIREAOAIV + - Jfa4h X s 5 G R i & i R E AR g 2
apolipoprotein A-IV
JoRR E A + - Ak X AL S fusn T REMRLRE
trypsin
wMECIqRER + - 4k IX G AMAE LT R
Clq like protein
ATP# R + - Ltk AT ATP& i 2
ATP synthase
PRTEEATO + - 5 a4 59EEt RS I
Hsp70
B-MBhE A + + g1 10 R E BRI T SN AR R
B-actin
JEIRE AV + - R JRAG 5531 JRAZETE i 72
annexin V
A2 + + AT UM T AL JE L AR
peroxiredoxin 2
FUBEA e IR 2 + - 4 IX A STEEE  BRE RGBT
glyoxylase
WikiEE - + 5 YN ST I SR il 7R
myosin
HRREARRAC - + a4 IX aia 5hEin BT isnd 2
transferrin variant C
YRR RA - + Jagh X a5 5 T PR T st 2
transferrin variant
a-WLBIE H - + AT YR 2T Elllike e ik e suR
a-actin
R E R AT - + 5T A AL TEE R B B
protein-disulfide isomerase precursor
HEREARFIEA - + AR X 25455 EE T B riskiid 12
transferrin variant A
A A BB - + Jagh X UM TE AAIE S
copper/zinc superoxide dismutase
HifEEA - + 2 a5 iz AT e R e E i P 5 I B A

gastrotropin

VE: L BHME; - B

Notes: +. positive; —. negative

FHPHEEHLARZ—

B2, ZHEARAE A S

PR, XoFiad KM/ MyE AR, K
JEE B P o AN R A el R Y B AR )

R X 25 ke A

SR o) A B G I R R R

A B R . 7E PR A Al 208 1 RE R
AARNF =M. IR IBRFERTNIT . &
e B2 ER B A K Ak i B rh R RS hn BE R A% 1 R
F, JERIEWARR S, T BUR 50— 2 ik
i — AR, de 2 AS P o Y AR B0 R R
£, EREAFZTHELEZR; BRS> T8

, BESEALSH, WEGRKENIER; Rk

*
A 5 2 4
FUPBIBCR . 0 TR

HE G, BREARENE, ZiE
B 3 1 B3R 3 L8 P o

(52 ), S 56 [R] e e ] 38 A0 2R 2 | AR R Y
PORE: A FIGEZA F A= 77 ) 2-D Clean-Up KitX] 2
HAE M AT, 45 R &K, £42-D Clean-Up
KithR 2% 5 9 28 AR 5l 55 F SR B WL R 1 IE R
2-DEIEE A B HE 2, KGN, 3iW2-D
Clean-Up Kitifi FH T /KA A=W 8 F1 4 2 o

AR S 6 o JR G 4D 2 I TR IS 4 £ AR N
FRA R 225 RBEAHAT T otr, ¥15
YoE A RFIM R EEFRIAER, Hh s
GPEAH R I 8Fh . B 3 . W Rk
ﬁiﬁﬁﬁ?éﬁﬁ?@4ﬂ‘%ﬂéﬂﬂﬂﬁﬂﬁ”Eﬂﬁﬂjj’”m%%ﬁ
AFf . HIX B8 5 45 75 8 i qRT-PCR Al Western
blot AmRNAFI 2 7K F- #ﬁféi%ﬂzﬂﬁﬁﬁo
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15 BT 45 5E 1 8Fh 22 S M R A G EE v, 3
NE A A-IS ATV AT 3d i 40 il i 22005 51 /Y 5%
20 LT T R FE B AE Y AMAC1gRE R A
AT ACHMAAE ™ AR R S 22 R R
R EE R G, AMURAEOHEAIRE, &7
AT Al ot 7 R AR Y, X AR S A G
Y b R 3R TR R B 4 0 B 0L S IR R Y —
Pl SN o BRI B 28, SRR
FALJE ATIE AN [F] 28 AR Sk, e e R 1
RN S s i 50, & BA R
WAEN, BHHEADRBCREEHT, KRRk
P G S IR IR S, HRE S 1 R R
AP A FRCHMALR A B 3% L, i
BN SERARIERE T, NG ED
A S AT R S HT R g o AR P Y R R AR
Mo Hsp70HA 70 TG . OB . 5 40 i 94
T, 250Uk EEZR AR, RER
U H IC L B8 BR 1 (Streptococcus agalactiae) N T
YL 5 W AR (Oreochromis niloticus GIFT), &
PRGL 524 h, FEIEH LU Hsp703R 3k i 2 1
TSR RAE R . AR BoR, B
4 T AP Hsp 70K 38 B 3 T E, X AT AR
55 AT S BN 2 2 i v L H AL Al
Jl G I REZ A

T U 38 A% e MR 9B IR JE9% 7 (infectious
spleen and kidney necrosis virus, ISKNV )& 4k 5 %
fili (Tetraodon nigroviridis) 6 dfi , NRNE 2 id &
Wy A S S R B R, KAk
B o A Tl . AT A B AR LA R
TR J U1 R 4 £ 1 LR 0 i 2R T A 2 rh i Ak
Y JE TG e B AR A A Ak Tl A L TR A D T
JOR 2R i il 3 T AL R A RO RIR S W T, U
BRI 19 & A T 5 Bt S AL I R S 3R 3k A2 3
LA A AR IR DG . AR S K AU I
PR e e, RSN S 50 5 e
PRSI AR Gl 28 28 1 [ AR A A el s, Hh ATP S
it o- T 3 ) 2R W B, X5 E AT
B 41 I g 99 B3 (grass carp reovirus, GCRV) A T /&
YL B (Ctenopharyngodon idella kidney, CIK)Z
M, KBUBS)E24 h, AN ATPA UG R 5
F LSRN 2, SRR R R AR S 5
S BTG RS AR RIS DGR E R gk, K
W B S e s A, DA s e D AR 4 21
MG T o (HJR, ARHFIEIE & 0B 4 0 5 I
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A RETE T AR5 SRIBCAS 2 ) AT RS 1 B- L3 8 1
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Differential proteome analysis of spleen and intestinal mucosa tissue from
Carassius auratus infected by Vibrio mimicus

TAO Lihan, HU Dandan, ZHANG Jiajun, TAO Huizhu, LI Jinnian "

(Key Laboratory of Zoonoses, College of Animal Science and Technology,
Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to investigate the differentiation change of tissue proteins in fish after infection with Vibrio
mimicus, Carassius auratus were artificially infected by V. mimicus 04-14 isolates. Differential proteome analysis
in spleen and intestinal mucosa tissues before and after infection was performed by using two-dimensional polyac-
rylamide gel electrophoresis (2-DE) combined with matrix assisted laser desorption/ionization time-of-flight mass
spectrometry techniques (MALDI-TOF-MS). The results showed that there were 11 and 12 significantly differen-
tially expressed proteins in spleen and intestinal mucosa tissues after infection, respectively. A total of 19 signific-
antly differentially expressed proteins were identified by MALDI-TOF-MS, with 10 up-regulated and 9 down-reg-
ulated proteins. Amylase, apolipoprotein A-I, a-actin and peroxiredoxin 2 were the common significantly differen-
tially proteins both in spleen and intestinal mucosa tissues. Gene Ontology (GO) annotation indicated that signific-
ant differentially expressed proteins were located in extracellular region, cytoplasm, mitochondrion and reticulum,
respectively. The molecular functions of these proteins included catalytic activity, binding, transport, immune, an-
tioxidant, cytoskeleton and membrane skeleton formation, involved in eight biological processes of substance and
energy metabolism, cell membrane transport, complement activation, response to stimulus, cytoskeleton formation,
protein folding, redox and iron ion transport. These results might provide a basis for further research of V. mimicus

pathogenic mechanism and bacteria- host interactions.
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