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Z A R 1 L k (2-DE) 4 & 2k BT By WO8 AR R B TRAT B IR 1 (MALDI-TOF/TOF-MS)#
A, #AHE RN EERAFFT L. EREW, 4 EHEH00ug, XA18cm. pH

3~10 IPGfig %, % ® K £80000 Vh, 2-DEF 400 4214 2 Bk & & &,

VS iR, & 3k 88%;

AE ARG EHAMSIMSE X A RRE Y, BHNKEL. IHEG. AEH. &
6 B58SB. M E GRabIS. & th B M HE 4168, NCKIM 2K &1, Lk # s -
Wl . WERBMAKE. BYREGE THY; HE G %% LGOI LI
AR, EESSKE. MR, FAE. REEA. SRV AEEERE. AR
EARATH BT EIE B R ALBA T, D6 2 BT Ry RS,
LR, AR BEARA; WA R R

hESHEE:Q786: S917.4

01208 B R A Ry 280 M58 A 9 AR 8 Y A R
g3, SR BH 1k IR AR W R AR N 1 5 — B Bl
M, 028 R TR R A 5 2R G AN AT B AR A 32 %8
Joi SR AR, T LR K 7 3% B 8 R A 43
WEP, 5SREGEMLN T, 028K KEE
o P F GE W 43 F WL B 5% 48 32 DG, X i L
YRR TE R, B R A B A e K i B A
Yifig, M HZ 5 UGS B S B R e
92 40 MR B B ok B 8 oy 25 A At AR, Xu S O
7% 2¢ W s - f0 J57 JER A G Ik 2 4 2 (skin-associated
lymphoid tissue, SALT)5 i FLzh#) K 19k 2 5 2 6
ool AE 25 Rk A 21 P AE AE BT AR 4 W A0 i
(antibody secreting cell, ASC)MIgM. IgT. %
BRI Z AR (pIgR)SFE S 4y 7100 I JLAE, &
{ITAA 4% M B4 (Ctenopharyngodon idella) . B 55 il
(Ictalurus punctatus) M &} A BE 4 (Epinephelus
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2155 Wb 1) G V5 A T M 5T AT DL AR R S KA
9 LR W AR AR, Caipang %5 U N R P v
% (Gadus morhua) B2 Ik FE I Fe 1k K408, KL
gRIATEE . @EmEn. TIwRMAWHF. T
MRy, AN K1, WAk, o A A B
ENFEFESSHEEE . PURTHENZ . 4
PSR S A A D&% TR d ol S ik e D
R A W BRE D (Danio rerio) HSEH X4, #E4T
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RPENENR (N THIER . BEEER . Bk EA
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VLAER, BEF 5 R4 24 4 R 5 i i

BEITE : ExERRIEIESE(31272692); Rt B IR 5 507D 78 5 2000 H (15JCZDIC34000); ¥ 5 48 R A5 I BA

CRE R (1SIRTSTHNO18)
BEEE: BE%E, E-mail lajand@126.com

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20150709994

44 TR, A5 BB B 1 ST O] FL Pk T B4 A 1 R B0 B 529

T4 107 XU Te) BE S HL K (2-DE) . B (MS)H A 45
TF et 258 P JER -5 R % 2 1 B2~ AR e e
Rajan 0T P4 665 B2 Jk 25 09 48 1 5T 20 2 43
B, RIBIRBGB AR REE R . oW W 55
GREMI I H . Palaksha® i 18 1 #F (Paralichthys
olivaceus) ¢ JREE W M AFER R, TgMIKF- Al
VPR NG PR o B, LoSE"YE E oY HiE B
I fh P2 JBR g A Y 22 AR H A A . B,
— Iy 2 IR A 9 A OC 2R I TR DL AR TR
o v R PR BT, A X AT RE AE AR A AL
() 57 ik e 3% & 4t (fish skin immune system,
FSIS)! .

JRAE A0 IS P TR 2R IR A 8 AR G 110 B A R
gy, AH R R BT A A S R A A X B, iE
AR SCRRRIE ", B (Carassius auratus) Fy 3 [H
HEN AT A, SR 2 AT
A A= A S 8 R R 1 X m] H Dk (2-DE) 4
Gk O B O i R H S I R AT N JE] B
(MALDI-TOF/TOF-MS)$5 A, 1 W aE 178 {7 ik 114
HEE B EIIE, A BT A 028 R R A
B AL, DURE O Sy £ 28905 5 114 T
BT RER S %,

1 MRS T

1.1 SLIedr Rl
B H LR RN T R IR0, KRR
50~60 g, SLEGEM SR, WAL IAMER S, B

PLEEH30R M TR 26505
1.2 #IFREBRR
ZMLaSE I kAT, JO T R A U M

MR, ZBRALPALLY, YRz Bk /N A2~3 mm,
TR A P WERA )G H50~100 mg, flIA0.5mL
ZUfWE, 4 °C TR M2 h, 430 miniit iRk A
1R, VKIBEFE B2 min, KIH30 min, 4 °CF
13 000 r/min5.>30 min, 7£_E#ER P HIA0.5 mL
PWERIRE), 4°CULYEL h, FFBERIEL )G, MAK
TV i B I RE &, Bradfordisk I G 2 MR,
—80 °C# 4.

1.3 EEAKKESFHEREHK

AN 5K T MIRE, 2 MERIR, 2%
CHAPS, 28 mg/10 mL DTT, 0.5% IPG Buffer, JE
IR E B ETIRE, 20°CK k120, 18 cm

IPG i 45 (GE Healthcare) I #5400, 60071
800 pg, [ AHpHAR EE IPGT I S kAT 7k 1k,
FH [ AH pHAS B 55 B, 28 £ /% (GE Healthcare Ettan
IPGphorlll)%5 L R LYk, 7 M ERHE300 V 1 h,
Z8PE1000 V 1 h, Z&PE3000V 1h, ZE5000V 1h,
2518000 V 2 h, #8000V 1.5h, k10 000 V
3h, PLE# 10000V 8h, PLEHS500V 10 h,

14 FE_mEEFEEHRBK

] FH 3 £ M H 3K A3 (GE Healthcare Ettan DALTsix)
HEAT, WAV . WE B . R AR RN &
. 12.5%HY9 SDS-PAGEVE i 7 1 Hi ik 1 W/gel 1 h,
15 W/gelHL K L 22 V5 I 5 2% R BE RIS R ak, iF
A1 A% T 3 W G250 (o . i ¢ R 5 4 41
43T o
1.5 Xa e ik EEREE ML

Z: B Multi-strips on One Gel Method(MSOG) 5
PP, BRGSO, R A3
cm pH 3~10 IPGZE 1 i 45 (GE Healthcare), | Ff
60 pg, EIWEE LK.

1.6 FRiZoth

& H Image scanner 111 labscanf #5413 i7E 17 5
KA, i ImageMaster 2D Platinum 74K 45047,
W T B s B s, WIS RNy o
I mm’, HAEPEY, £ZE iR Eaddy
BHEA R A AT B 4 0. B EFEM 2S5 ul
2.5~10 ng/pLiM /5 2% Trypsin (Promega) i f# , K&
L T B O e e F R ER R TRAT I ] B 9 AY
(5 800 MALDI-TOF/TOF, AB SCIEX)i#F47 i ii%
(MS)Z3 87, HOETE A 355 nmil K AN YAGHOE
i, EEHE N2 KV, — SR (MS) L A
800~4000 u, MEFE(HME LK T 500 B8 7 47—
2 Ji 1% (MS/MS) 53t o

17 EBHIEERE

HRITMS4 7003 7442 K 45 S 3 (peptide
mass fingerprinting, PMF), >R HMascot 2.2%K 444
A NCBIE H B TR R, e H A B

2 4R

2.1 SR RBRE B W E) BBk B AR FN B A B S
KFH 18 cm pH 3~10 IPGJiE 2%, LRER 205K
400, 600F1800 png, “FHLZEAE80000 Vh, #EATH
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2 il W5 Ye s, v Image Master Platinum#X
4%t 2-DE RIS W] 5 73 Br o 45 2 7 60 e ik 2
L ARERTEA00, 600F1800 pghh 23 46 I & P63
102F1214 0 A, HorP SR 800 pg 44l e ik
B T) H K PR 5 b (1 1), B 1) H K B A
P 2 16 PR 33 DT 10 3R Ky 88%, ¢ BH A4S 52 36y 7 7 WL 1]
HIKEREARIFMESHE MR EE, THT
J& S R 2E 5T

22 HIFREBRIELEELER

X FAIMALDI-TOF/TOF-MSH; A, X J7 ik 2-
DE 3 314> &2 2 8 H s #E AT MS/MS 5 & 70 Hr
GEILFWILE I e kb S e S 22 R 1, AR LER
i M # 5% (myosin heavy chain). JIJLER i i M7
(creatine kinase M-type). ff £ F 17 22 10(keratin
type I cytoskeletal 10). & EE{LE (enolase) . P R
M Z B E1olV % (pyruvate dehydrogenase El
component subunit alpha), NCK14H ¢ & H (nck1-
associated protein). %45 & 1 585B(zinc finger
protein 585B) . %5 [l #2 fiE 45 #4) 3 2 11 168(coiled-
coil domain-containing protein 168)., MLz H
(actin). A% M (keratin). Bf 1 B2 I i [5) T g
I(adenylate kinase isoenzyme 1)F1%% N 8 F
Rabl5(rabl5 effector protein)df, HHHEH L2,
3.6, 7,20, 21, 22f23 W IBRE A ERE, &
HR10, I8 WM EEMAL , S H ki1, 1904
B SR10, 8RR 2R 1 BT D e 4 2R L
#1, HA R A ELA ol B BEEE R
FH585B ., 5 i e 45 #4) 5k 5 19 1681 Ik F5 & 1] 3%

pH 3 pH 10
ku

116.0
66.2—

45.0
35.0—

25.0-

18.4—

144- 3L o 95 21306 '
1 SRR B W [E Bk E i

HAR ST IR E SR
Fig. 1 C. auratus skin protein 2-DE

electrophoresis map

Refer to protein spots indicated in Tab. 1
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(PMF) L2,

HE— 200 T AR 6 R kAR 1 S S A R T R
FIIIRER IS (GO IT, R IL12FN B £ i
2, A HE1C I 72 (metabolic process) . 4 il 2% i
f# (cellular process). A HLI& T (organism
process). Z 4 }g A it B (multicellular organismal
process). i 2 73/4: )& i(cellular component
organization or biogenesis). %% i % (immune
response). 4= #)3#F7 (biological regulation), 44
21t & (biological process). K & if &
(developmental process). 4 %H (reproduction). 155
(signaling) I 5E {3/ (localization) M) iE 25, 76 ) iz ik
FEAEDEL RS, S 50T RS
(24.7%), HU 0 A~ B (19.5%) A AL
FE(16.9%), H i Ak % 5k 245 fy S O & A
(TRRAP), fAEM 1 A 40 00 28(KRT10), £AHE
F1 I 20 40 i 15 42 (KRT6A . KRTS8) N 57 Jik 4 28 j
R SCHE F(#KR2),

3 iR

10288 K IR AU 4457 0 S R AR A 1 4 2L 5
B, i HL o MUK HR BT B AR A B 4 2
— PR, ARSI R Y B BT A 2 S gy
TN, ANCH BT 7 fif 0 288 52 k36 B
I DL AR P B ARV ATL R, T L X R 2 Y B YR
AEEZ X, BT, MEEEEATRHASR
i Ab TR D B BN YOG T A 2 R R A 9 N B 1)
G FHLEIA AT R o AWEGE B R s T Rz ik
)2 H BT AL, DA R 0 20 5 Y T B A
RITIRUERL %25 0 B, LafE"DIRED f ok 52
BB, SR B AU n] HLUK (2-DE)ZS & i H: AR
Xt g 7K S AL B (deromonas hydrophila) B ge 75 5
() K Bk AR 1 B R AT 22 o0 B, A5 SR SR W BE
2 R 8 AR OC 2R (AL FE MHC 1128 DRal¥l G gz
BREPEREVIX  H M EE-3-BE M A B . RN
TAP-2a. WLBHE P MMENS, XEHRFHX
T 28 K A 1 R T A 2 A SR RGE
AW 5T 3% WIAE 60 R Ok v JULIR S L R T A
ity . PEdEEE . WIEREA . shERMMAEN
FFRBFEE, AR RADIEEAGEAR
RSHI24), X PE AR KRR U A Y
FOIRE(E AR AR ST o Ibarz5:PVH| H2-DES LC-
MS/MSZ5EH; R 5Y 4 3k 8 (Sparus aurata) iz R HY
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4700 Reflector Spec #1 MC[BP=888.5,82 260]
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(b)

4700 Reflector Spec #1 MC[BP=1222.7,57 576]

D547.3486

D657.4060

08,2371
312,38

2.
1948.7639

g

— 4548378

= 1o
(o]

—_
~

2084.6

2727.4 3370.2

¥ Fife [t/(m/z) mass

(©

&2 S5 BR31E B K5 SUE TE (PMF)
(a) P9 % Bt A BBV ARl 2 5 (b) 46 B F1585B; () 4 H I8 I 45 14 0 2R 1 168
Fig.2 The PMF of C. auratus skin three protein spots

(a) pyruvate dehydrogenase E1 component subunit alpha; (b) zinc finger protein 585B; (c¢) coiled-coil domain-containing protein 168 proteins

25 S BT AR, 45 0 SR W AE B9 Rk R AR B
B, 20 R AR AH OC B LS H 2R (OGN) . g
iz A 2, A2 E AR S 4% T
RiEA, WAREMNTRES S EKHALIE .
FEA G RE, JF HOME T EE-17B(E2) 5 I ki D dr &
A—ERFR; M HLKHMEAKRT2, KRT4,
KRT5. KRT13. KRT19). ALBk#&E 3 (MYHI.
MYH2, MYH3, MYL4), Hlzh% H(ACTB)% 1
SR R AR B 22 ARGk, AT AR T
B2 R R A BUR B G . e R E 4 Sk B
RE R T S 2 s i B, s E O
RIS . WLshZE . RS . JRLERE 15,
W1 8% (Oncorhynchus mykiss) Bz iF 25 W A 118 /4 26
L5 R FLE AR P IRDR 30 A A TS 2 1 T g

HA BTG A58 450 AR A5 6 gk 4 21
GEME A EEAMEA T A40HE 22 (KRT10),
A& 1 B 40 0B %2 (KRT6A . KRTS), WLBKE
H(MYSS). WLEh&EF(ACTMY%, Ef1¥2 540
BEN B A B . PR, — BB
KR EA, WshEA . NEkER . M
A5 T B I S s 1 A L R RT fE R A
FUSN A, LafEU I BE £ i R A SR 4 2
SN, 4l U BE A0 B R S A DG IR A 2
ARG AMA TG . SRRV N K B AR R R
iR E T N R TR, SRR BET
MAPK . Wnt. JAK-STATHIE (S 5 45 4 i {5 5 3
H o LA AR5 AN AN Ry fife R 00 28 g iR A 2L A
SOl Ry T R ey R R T = W B s o
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#1 HEKREARRIELEESER
Tab.1 C. auratus skin proteins spots MS/MS profilings

BHR BHAR BRS AFRFER SEERR kBt
spot protein name accession no. MW/pl score/coverage peptide
1 JHREALEE  enolase Q27877 47421.1/6.18 190/15.198 6
2 MIEREEES  myosin heavy chain Q90339 222317.6/5.57  420/23.222 32
3 MIEREHES  myosin heavy chain Q90339 222317.6/5.57  197/19.171 28
4 WBhEE  actin Q25381 19513.7/5.49 132/4.684 3
5 TR IR R it B E 1 0017 356 P29803 43646.8/8.76 102/9.024 8
pyruvate dehydrogenase E1 component subunit alpha
6 WIERE A E4  myosin heavy chain Q90339 222317.6/5.57  368/21.426 30
7 WIERE A E4  myosin heavy chain Q90339 222317.6/5.57  96/13.65 31
8 FAL I S S MR AR 55 B 1 QIY4A5 441765.9/8.49  73/19.051 40
transformation/transcription domain-associated protein
9 NCKI#HZRHE I NCKl-associated protein BOS6R1 130082.8/6.2 63/19.085 20
10 WUBRBAREMAL  creatine kinase M-type AAC62841  43302/6.77 88/6.865 4
11 AEE T RN 2210  keratin type I cytoskeletal 10 P13645 59019.8/5.13 135/4.503 10
12 FEE 1 BAIME 49  keratin type I cytoskeletal 9 P35527 62254.9/5.14 444/5.129 10
13 A TR AN 448 keratin type IT cytoskeletal 8 Q10758 53985.3/5.83 83/4.669 20
14 WUBRBARY  creatine kinase P24722 43261.9/6.2 142/6.346 11
15 SLAINGS #3585 A Q5XG16 62688.3/5.77 76/13.781 17
SLAIN motif-containing protein-like
16 FEfRHTEI585B  zinc finger protein 585B Q52M93 90575.4/9.26 71/18.01 20
17 IR B4R TH1  adenylate kinase isoenzyme 1 PI12115 21532.4/6.64 356/55.375 12
18 WIERBAEMA  creatine kinase M-type AAC62841  43302/6.77 117/7.108 9
19 FEA T HAIEE 410  keratin type I cytoskeletal 10 P13645 59019.8/5.13 121/3.254 14
20 MERE HEHE  myosin heavy chain Q90339 222317.6/5.57  493/25.698 39
21 MERE HEHE  myosin heavy chain Q90339 222317.6/5.57  321/21.753 36
22 MERE HEHE  myosin heavy chain Q90339 222317.6/5.57  305/20.842 27
23 WIERE [ EHE  myosin heavy chain Q90339 222317.6/5.57  414/19.72 36
24 i i e A TR 1168 Q8NDH2 279602.5/9.35  91/37.395 45
coiled-coil domain-containing protein 168
25 A BRNAE R histidine—tRNA ligase Q61035 57909.3/5.79 64/6.804 18
26 A TR0 226A  keratin type IT cytoskeletal 6A P02538 60293.4/8.09 72/12.323 16
27 MM FRabl5  Rabls effector protein Q9D7TI 26293.3/6.82 78/3.531 9
28 WERE 54 myosin 4 Q29RW1 223653.3/5.58  56/17.184 28
29 Daple |  protein Daple Q6VGS5 227422.9/5.81  60/89.461 31
30 HJIEAESE  dynein heavy chain Q19020 524328.5/5.9 60/88.707 49
31 FHEBEHE  vinculin P18206 124292/5.5 50/1.641 23

R BRK o B A 22 S TR BENLAHI 2L JIRER R E R A A PSR AR, AT
E FE Al X7 HWFFE [ A2 B OB S22 o RajandE! R ] 2-
SR RAL N E A A AR, 2K DEZS A WA G35 — R I (LC-MS/MS) 2 A X

http://www.scxuebao.cn
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*2 HIRBREBRMENS K

Tab.2 C. auratus skin protein functional classification

e EHEH/%
GO ratio of protein
AR} metabolic process 24.7
AL 2 cellular process 19.5
H WAL FE organism process 16.9
G M immune response 6.5
AL 53 /£ P04 ik cellular component or biogenesis 6.5
£ 1A biological regulation 6.5
Z i F2 multicellular organismal process 5.2
B I FE developmental process 5.2
L 2 biological process 3.9
*EFH reproduction 2.6
%5 signaling 13
JE DL localization 1.3

RV V65 1 R R B A A oA, R
JUR 26 W FEAE BE 4 K (Galectin-1, MBL), gBliA
VAl | 22 R AR 1A ) R 2 e =R 2R il
HFB, M KA, FK-506455E M . EHBIK
W2 (-3 R a-7)FIZ R AF B IEE H o Rajan?5 ™
HE— 28 X 88 9K B (Vibrio anguillarum)@ 4 K V4
5 e Jok b U 1Y) 22 S AR 1 B A A AT A0 AT, A5 OR
R H R P AL RS /R L A H K-
S-EH Mol . HAMA26ST A | 14 kuzlIf &
H. p2-EEA . BIAFRNAGSEHEA . PR
R S 2 A fg s, Hohp2-MEE A L %
WBFRNAZ G E M MEAM/DNEEL, B
JIk-S-5% % i 0 1 %5 85 I mRNATE 7 By 75 5 Je
R Lh ks, R LR REAFEESS
JNK(c-Jun N-terminal kinases){i5 5 1% -5 ik 5t B e
AR WEFERW, I8 B k26 W b AE A i R
1 (Transferrin), IgMZK -, ¥ 5 BEG HERCE, XF
R 28 Z AL T (Edwardsiella tarda) . B3N H (V.
vulnificus)55 Z P 205 A BORPUETEPE . R
e SNE (V. salmonicida) X} 825 B2 IR 8 W 2 A 4 )
P, HA AT E FDnak . 43T £ 18 GroEL Fl
BEAS LWHEAS 5 Yz 3P A AL R
KL, MadE PO R [A] K L &% R K 25 B
(Scophthalmus maximus) 5 R 5 R 22 5 88 1 T 4H
HATOEE, T3k 61~ 22 5 B L HEAT B 4R E
45 TR 3% W1 4R R RN B A 2R U AE R PR A

ol BE R T TE A W AR AR Y, 4R T e
S6MR P ff1 2 11178 e ik i B W RRAIL, bk —2
W % F 205 Bz Tk 266 1) B 5% 0 38 HIL ) 4 S 2
Valdenegro%s P/ 57 & B K [ 95 (amoebic gill
disease, AGD)[1) K VPG ik (Salmo salar) i3 F K K5
W ZEFE AU, KA B kBRI A 5%
F, HhCcrmER ., IR, PRk, 4
YR 1 AL A R R 155 2 5 A S S
RIEIEAE, S5 RRARW D RMAC3 . BIAHEE
B -2 R BB B B A - 185 1] BB #0288 B R JR e A
XEEAEY . Jurado%:PI% HLC-MS/MSFi12-
DE-PMF-MS/MSHz A B A8 5 4 Sk ] Kz ik 56 W 2
FR AR R, i GOR KM Hor AR
H, Ho 25080 E A A WAP6S . Ak
A 70, M BE A L) B fk i MTPRD XL .
PRDX2%; 55 % & H A PP2A 65 kuili 5 L
e 14-3-3F M Bla P R 35NN AR il /(0 TR
SRS IS B 11 . RhoGDIMIPEBPL, AHF5E
e BT A R R R e, AR DG P L
Bilde i, 524.7%, 4645 BEALEE(ENO) . 1Nl
W% i 0B E 120 7F oV 52 (ODPAT) . LR 18 iff M AR
(KCRM), HILBREE [ 4E (MY SS)Z5 A0 i} i A AH ¢
FH, X5 E R B kS 4 Sk 6555 A
A A 25 R A — 5", Sanahuja®s™
238 R 2D HE AR 7E 4 3k 08 Rtk B R B
1300 F A5, i — 2 2R FHLC-MS/MS J5 vk X
H1 10040 i B2 AR AT 480 e b, SRR
62N E B T 1210GO2 ), FHpp e —ubsh
L ARG R A e R, AR AR
WEMA. BREAMNO RS SEAS%. hi
AL, 2 R R Y R T A DA S ST B
WA S SE, AU AR T &80 2 a2
B R W R ) S BE A DGR 1, T LA B T AR
125 R A B T BE R B e e R G o T L
il o

Mz, BRI R R D R EE
PEFU, AR G 10 25 R 1 28 11 03 41 2 B
TARVEHE . AWFIE 8 o 3 [ # ik K 37 78 4
T 0 2 0 R R A B A R AL AE b, g R T
DA 33 8 0 20 2y vk 2 R R R B TR A
PEAT S WE ST, R WU HL K (2-DE) &S A i
(MS)$E AR I %o BRA% 2 BRAR DG RE 1224, &
BEVG AR . A0RE . A BLIAR N G g 1 2 A 12 AR
Yot B, A BT B 0 2 R R R 8 2 R4
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FIREALH o L ILAR, a2 J ik S R )
F1 J5 2 2 WIF 5% BRUASH e et Jeg | {2 AH 56 SCRR 19
s BABAE# A R, 354 M1k, 7EGenbank
Bl R b TTEN L R A e sl s,
W T B Bz o U 4 A 5 AR A2 B —
B, ARt —2 9 K. MNHEAT ML
R B A F S LR A, R AR G
eI NITRE S N DSy N R ) 1R
A AL AT, X 3RAT 1 B Tk Z6h I B 98 AH 56
T 5 a5 AR 58 e — B AR G X B R
Bk B i A 1T {5 5l B (KEGG pathway) 70 AT,
B R R REATRES S AR
Wntil B 55 S A OG5 S5 i . ek, AR R
J A 38 3 )67 38 A 1O AR X 46 X E i (ITRAQ)
LC-MS/MSH% A &5 17 B 25 £ 8 19 25 (1 5T 41 45
Mr, Z5REERGI1338MEM, FEMAFEAMMT
e AR A IR G T, B A
FVEE M I . SO KW AT B R e DA R A W AR
G5 Tl S SR B DI ALEI T, DL RS X
i 24 R RN A 215 B T LA AR S R, AL
XF A Ji TR AR 5T 00 28 8 R4 928 102 25 14 43 - B
PEE LA, T HL R R GE M T R 0 S R kA R
LTI BE M B AL F O iR R S %

SE R
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Preliminary proteomic analysis of the skin from
crucian carp (Carassius auratus)

HU Xiucai', SHEN Xiaojing’, LU Aijun"*, SUN Jingfeng', YEONG Yiksung',
SONG Yajia03, LILi’, KONG Xiarlghui3
(1. Tianjin Key Lab of Aqua-Ecology and Aquaculture College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China;
2. School of Life Sciences, Jiangsu Normal University, Xuzhou 221116, China;
3. College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: Fish skin plays an important role in the mucosal immune response. In order to investigate the molecular
mechanisms of mucosal immune responses in fish, the Crucian carp (Carassius auratus) were used as an animal
model for fish skin immune system (FSIS), and proteomics analysis of protein expression in the skin of C. auratus
was performed by using two-dimensional polyacrylamide gel electrophoresis (2-DE) combined with matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF/TOF-MS) techniques. The
results showed that 214 protein spots observed on 2-DE gels shared matching profiles of about 88% protein
expression spots, while the 800 pg loading dose, and 18 cm pH3-10 IPG strips were used for isoelectric focusing
(IEF) to 80 000 Vh. The 31 protein spots in the skin of fish were further identified as the 22 kinds of proteins by
MS/MS analysis, namely myosin heavy chain, actin, keratin, zinc finger protein 585B, Rabl5 effector protein,
coiled-coil domain-containing protein 168, NCK1-associated protein, and creatine kinase M-type, enolase,
pyruvate dehydrogenase E1 component subunit alpha, adenylate kinase isoenzyme 1, etc. Further analysis of
protein functional classification based on Gene ontology (GO) showed 12 mainly biological processes, including
metabolic process, cellular process, organism process, immune response, biological regulation and signaling etc..
The three of all biological processes such as metabolic, cellular and organism accounted for 24.7%, 19.5%, and
16.9% respectively, and immune response-related proteins included transformation/transcription domain-
associated protein, keratin type I cytoskeletal 10, keratin type II cytoskeletal 8, and keratin type II cytoskeletal 6A.
This is the first report on proteomics analysis of expressed proteins in the skin of C. auratus, and this study will

help to understand the molecular mechanisms of mucosal immune responses at protein level in fish.
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