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1.1 SCIG{L S FnAf 4t

Milli-Q 4fiZk L, 3 E Millipore/s wl ;
UV255088 58 4h-A] WAr6t T, H AXSHIMADZU
2y A ;s GB204HIH 1 KF, Hi EMETTLERZY
Al ; DW-86L626%! M Ikl 7K 4 , Haier’A Al ;
3K30H! & 2 B YR B0 ML, T Sigmaly 7
Powerpac® BasicHE /il H 7k 1%, 3% [E Bio-Rad /A A ;
Ettan IPG phor3% U R FE R4, LEGEAH; JY-
IIDNAY B 75 0 40 ML A R AL, 77 T 2 AR Rk
e A R A F]; Image Scanner I, 3£
GEAH,

IPG 4% . K P M L fif BT (Bio-Lyte,
pH3~7). 2D Clean-upis il & 14 H 3% [E Bio-Rad >
H 3 i 75 BEEE(Dithiotherito, DTT). & &P
LTR(EDTA) . B e . & #ih . i £ Bt i
(IAA). TNMEmERE . 3-[3-(IH ki 3L P9 58 ) — W & 3L ]
N R (CHAPS) ., MU H 3 2 — i (Tetrame-
thylenediamine, TEMED), Bradford# [ & & 125l
W T B TAEY TRARA A HALE W
AR B A Hr 4k

i 5 JE & % A 0 W T B A T

1.2 EHRERFIEREE

B30 Je B % R Aa L 20 SURTH I VT s
TR YR FH o LR 2 SU 0 7 1k 152 20 X TR
I vk ESREM, B ER/MER, A1 mL
BRI (7 mol/LIR E . 2 mol/LEiMIK . 4%CHAPS .,
65 mmol/L DTT. 1% pH 3~10f%Bio-Lyte), F2J¥
BLTE VK AT R A, B 20930 sf5 sLd
Bt , HEN WAL TR, T
WA, OB AR A TS, REH
NS A R R 7 N L (57 9 | N B = B i R -
B R HLUVE AR R

EAFRARBOT R3], A, HER
fifik, P FRI0.2 gk AW 5 BB ARFE 5L,
A1 mLB AW, Rk 50 5k hb B B i — i
T4 °CitE4h, WiE 30 minfiETRE—K, &
L>(4°C, 12000 r/min, 20 min), B 35845 H .
B: WHAUTVED:, HWAH 250 uL, fin A4f51k
TR DT E B 0T, —20 °CtE &, B
(4°C, 12000 r/min, 20 min), W% EiEw, HR
T, AR EIEARA, fEE AAHhomA

500 pLALf# W, HIAG S 8 1 B A e/ N e
AT 2 8 BSR40 40 B, 2% % R B .
4°C, 12000 r/min, #.020 min, H W&
. C: 2D Clean-up¥liE s, KA i i IR L
HBELHEE, THELERSEH. RH
Bradford{: il & I BTMR B, ELH: EHE S-S
F-80°CIRA7 % H .

1.3 FH B EH jK(isoelectric focusing, IEF)

IPGIE 551 3% LG, 4300287 em pH 3~10.
17ecmpH 3~10, 24 cm pH 4~7, % S22 i Ye(t7 cm
e 2 i ERERE200 pg, B EAEIARFR125 ul; 17 em
4 B ERERE300 pg, B EREARRI380 uL; 24 cm
e 4% A EARERE 1400 pg, . FEIRFNASS uL, FR YL
24 cm pH 4~7HE 5% 0 D FERE 140 pg, A BFERF
455 uL. BB KRS, KPR . #-20° C
TR AF Y i 45 28 16 F 2010 min, U R 5 19 2 1
FRE S, KA bR 22 vh i (BN 1% ) TR
W) #h 7 F A R AR, TR AT S A K Ak B i R
H, BESRBCIRN) N RS T, AR FRIEINA2 mL
Wi B IR AR SRR, Bishkik BERE12 WL E
GHRERTILEL
14 BREMFEE

GHRRETRE, BN A, HIE4URIER
Jie 2% 22 11 22 WM, KUK T (6 mol/L
JRE, 2%SDS, 50 mmol/L pH 8.8 Tris-HCI,
20%H M, 1%DTT). F#% T (2.5%IAAfR
I #1%DTT)H, FHK 55 F#15 min, 7 cm
JiE 46 5 mLF- Ak, 17 emA124 emfiE 457 10 mL
- HTR

R1 TRRFFERERERF
Tab.1 IEF program of different strips

LHRERT
TR 753 IEF program
boost method 7 cmfiX % 17 emfiX %% 24 cmfik %
7 cm strip 17 cm strip 24 cm strip
EMETHE Stp 100V, 3h 100V, 3h 100V, 3h
LMFHE St 250V, 1h 250V, 1h 500V, lh
POEFEGrd 500V, 1h 1000V, 1h 1000V, 1h
PREFE Grd 4500V, 3h 8000V, 4h 10000V, 5h
. 4500V, 8000 V, 10000 V,
HETHIE Stp 25000 Vh 64 000 Vh 41 000 Vh
LYEFHE Stp 500V, fRRF 500V, fRER 1000 V, f#¥F
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1.5+ ke B AR ER SR - B8 R B B OBE A PR K
(SDS-PAGE)

WS- 5 I 2%, AEHLIKGE npil iR S s,
W I8 2% IE W 5 L K ASCIE A O T — B, AR R i
S e S, R A TR W A I B
JIE BV W I, 4 ISR FH SDS-PAGEH UK & FH 1)
10%. 12.5%. 15%M9453 B i T k. 7 em
I A IR RS0V, HLYK 20 min)F FFHE E 120 V;
17 cmM124 emfi 558 1R T #82 W/gel, 60 min/i5 Tt
217 Wgel, HENRE MBI T4 0,
1.6 EREE. AEkEESH

7em. 17 emf& 5k 1% st i e a1k (5
Poge e, 24 emliE 4550 ) F 25 Y RURS IR AR UL €6, 7%
GRYO2Fh 7 s AT X HR . 5 g OB B A B 22
W(40% LB, 10%0KEEFR) T [ €2 hy FHZEIE K
VR, BIR1S ming A G A (0.12% %
FEWEG-250, 10%mi A%, 10%MERR, 20%H i)Y
e hll Iy ZIFKE®RET R LE, B H
[ W E E 2 hEd by bl (0% L BE, 6.8%4
FREN, 0.2%BR AR AL AR #) MLk 1 hy 28I /K Uk
4%, 410 min; YU (0.25%FH FR AR )E 441 h;
ZEMIK YR 20K, &1 min; O Q%R N,

IEF

SDS-PAGE

';aL

— 7~

0.8 mol/LH VA )2 (18 min; Z 1B (11.6 g/L
EDTA)#% 1145 min; ZEIH/KIEPE2IK, 430 min,
¥ HImage Scanner I {C0 BE AT 14 )5 T
Imagemaster X {4 X 5 #4743 17 o

2 AR50

2.1 AlPBRRERES ARSI

JL PR 2H 6% 3 0 B T R A 40N B 1
HEAT G S IR U L BT R, SRR A
F 43 W) 23 38 R BT 2R o 1SR B SR MUK 1
A7 IR0 WA B B 27 T ik Xk & AR 0 L PR AT
WA, 7E HA 2% 1 AR TR 9 1 0 T £ R B O i
FEXLa YK o B3R, VK AT R B L
PR ZH 2R T A 1) XL m) e,k PR ik (R 1-a) B S0 22 HL AR
FI BT s/, A3 BRI, 0 R O s s
JULPRZH 2R A5 1 X ) H, ik PR3 (1 1-b) 2 1 o i 2
Higmr, Bgct4id, e, mES, |
R L B LA A0 SUCR B o ARSI
AL 3 & % Ak 4 (GIFT Oreochram niloticus)JT HE 5
P 5T 20 3 ) H VKR 3R A B 5 TP R R
P 5] R AR O L AR A, 5 S g
K-,

IEF

m
O
<
n
)
@)
%)
.
e

1 AEALPALE R FE T %R 2-DEE %

24 cm pH 4~7f %5 ()UK B 213 E: (b)i & E B 7

Fig.1 The 2-DE map of different breaking methods for Nile tilapia muscle

strip of 24 cm pH 4-7; (a)homogenized on ice; (b)ground by liquid nitrogen

22 EEBUERGAME RSN

A TRRE ah A AT XU LK Y SR A
SRS R B R 3R A R O ik e
Y, SEEARER. BEATS LRSS
FRa B, S R AR R, DA i R AR AL
DD AN S D IUR I 2 1 3
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M7, BE e RO REAS R T e g S BRERT, H
PR T 3 7 (81 2-b) 12D Clean-up L iE s (81 2-c) 42
YBCER 1 5 1 1 3% PR 25 B0 2k B A USRS
Wb, D0 F B 2R L . N BT E I (K12-b) 12D

1EF

Clean-upit 3 i (12-c) il 22 S AN K, il 141
HRR PR v B 2R SR 22, (ELXE B RO 9 0 S IR
A RKFEM , H T 2D Clean-upif | & M #% & 5t ,
PRI i 425 92 6 FH PN A 3 925 i B P o

1IEF IEF

pH 3 - 10 pH 3

SDS-PAGE
SDS-PAGE

i ot—

10
e Pl
"Pﬂ& |
ol
L

— -

SDS-PAGE
"
=
-

2 AREIZEBRENAG ER2-DEE &

7 ecm pH 3~10; (B R ML O)WEIYTIE; (c)2D Clean-upyliE %

Fig.2 The 2-DE map of different protein extraction methods

strip of 7 cm pH 3-10; (a)direct pyrolysis; (b)acetone precipitation; (¢) 2D clean-up precipitation

2.3 IPGER&i%#*

— [a) TEF 2 ) FH 25 1 50 55 H, s 19 22 S LA 73 1
IPGE 25 N A HEAT 1Y, B8 4% 18 34 98 X X0 ) #L 3K
GERA HIEWE W, A4 AR K EE I pHYE Y
Hedf o %Y E FH4FR 45 (7 cm pH 3~10, 17 cm
pH 3~10., 24 cm pH 3~10, 24 cm pH 4~7)i# 4T
IEF, 53 WR, 7 em 45 (183-2) &35 o 8
SO TR, A BB A HOH R
PERZEARBMHEIR; 17 cmik (K 3-b)E
P o R 1 7 em i 45 (1K1 3-0), 2 115 A
WAL 24 emE SR (FE3-0)E A S B Z T 7 em
(F13-a)f117 em([&3-b), & [ 5 s 7 B EL 43 HLY
A, EHBHPOEE ., AT AL, KRAKE
2N S0 i G e (o I - S VDTSR 4 8

gk i S USRI Ak SR S S R R m] FE Uk
R FR I I, pHIE B K 1Y I 4% 0 2 1 o 1) B
R, T pHA /N 9 15 2% B o A /MHE B 1
AR HE X 4> BER F . 24 om pH 3~101 J% 5% (11 3-
o) % th oK - I 1) £ 15T A 32 B AR P A b 1] i 7R
PR XA, 7 AR SRR, T pH 4~THY I %
(1%13-d) &% rp 28 1 B e 2 B EL VG M, 7EZKF- D5 1)
Lo s, Wik, EHFEKE 24 cm, pHA
4~THY g 25 %8 & o L PR AR 1 B R AT 0L Ie) LUK
Ik BE 5 RV Bl b 2 o 2R B, (R N RE A B 40
AR R

2.4 SDS-PAGEELRR K FE 345 R B9 52 M

SDS-PAGEHE i HL Uk 2 AR 8 2 11 5 9 R X6 43
TR B A, AN FAE A T BT
AEXS o F B s o AN R, BT 5 221 SDS-PAGE#E
Je v Al LAY 25 5, TR L A B R R S Y R
W R AT B A B oy B BOR I . S
MBS , R 10%. 12.5%.
15%0 73 B e i 4T 1) SDS-PAGE L K . 45 3 ik
N, FEIEE TN L, 10%089 53 2 1 (K 4-a) T 15 &
W P RETER R T T, 512.5%0 505
e B E A E, R ER S E A R A A, UL/
FHRE OO 8RN, & A 5
By 15%09 50 B e (I 4-0) Jir 15 TR 1% 2 14 o s 4 h
FEBERE T L, BASREZHAABEAYIE, R
A 12.5%09 73 55 168 (1514-b) BT A5 3 8 11 5 A T
B B35 A o 31X SR PR O 3 R ik R R R )
LA/, B TR S P A S Bl 3k D /NPT
K, 7F 1 SDS-PAGEH, ¥k o BLR W
12.5%I1) 73 B & o
25 RERFENEM

8, 77k 0 W] L Pk 5 R AR B A U
(1) R A B AR Y, AR Y J 2 Y g 2 Fhay
FHI T4 o IS5 43 501 2R AR 2 R 25 56 3 m)
HKEE R AT, SR B, Y (ES-a)EE
TR TR 2 HIE M, %5 G (K1 5-b) B3 rh 2 1
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% W 40 %

pH 3 —— 10

SDS-PAGE

SDS-PAGE

IEF

SDS-PAGE

1EF

SDS-PAGE

B 3 T REIPGH %H2-DEEE
Fig. 3 The 2-DE map of different IPG strips
(a) 7 cm pH 3-10; (b)17 cm pH 3-10; (¢) 24 cm pH 3-10; (d) 24 cm pH 4-7

IEF

IEF IEF

pH3 : 10 pH3

SDS-PAGE
SDS-PAGE

pH 3 10

SDS-PAGE

B 4 T [ESDS-PAGESFLIKE #I2-DEE %
Fig. 4 The 2-DE map of different concentration of SDS-PAGE gel

(2)10%; (b) 12.5%; (c) 15%

R, ZRURE R E A R s B B,
Z% R AF IS TR X i F5 5 P UK B P A 5 3 2
frrieks, MR RAEES TEHYR, HY
B AR T 5. Moh, ML REZE,
BRSO, DA s S R AT 2 T XL LK Y %
e LA R F RGBT, X E SRR AT
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r e o 1

IEF

SDS-PAGE

B 5 ARE$EH5EN2-DEERE

(@) Ge; (b)Y

Fig.5 The 2-DE map of different staining methods

(a)sliver staining; (b)coomassie blue staining

AW HERRZ, RS S E
etk E2-DERYSEIR 25 2R, 20l X L S5 &
T % 2H U R IO RIS 0 ORI T oK B2 0%
P, UMW E H-196 °C, A5 M5
7 B R TS L LI D) % 1K T e O 4 AL
LN A oy i e fe ™, % AR A L H b R 2R
HZ MR AR . 20, IREEN, TEE
PR B B e, R T R S R R
P 3 vp b R B, AT BB 2 B R AR R A
AAEE P BRI E R, fE%5mRELTR
o, % B AE AR 23 A0 R JC VA T B o e 1 S B
REATE, FNWEERE D™ ET R, H
PSR 12D Clean-upXf #£ fh4lifbf5 , &3 oh R A 45
W G, WX 2P 7 ik 0 2 B ) L B B R AF
MRCR, BRI 2008 K, &M%
RIS A LR, RAEMNIUINER . 8
X IPGEE AR FE I T2 50, R BB AR K
KINE AR Z | S EE W . pH 3~101Y 58
I A AR AR — K I R T2 1 H
BT, HI>PEREAR, AT RE 23 3 R Ik R
IS8 2R, DRUA Bl Pk i 2 P B A, BT A
24 cm pH 4~7H) I 55 o
PAGE #4755 I L Uk ) 2 B, X AR IL A
BT 10% 0 e FLAR b R, XA 1 5T i) i v
YEREUIN, 15% AL IR /1, 3 AR o
B, 12.5%0Y 5 RE & 1 oA 2 BT e X ) 4y
i, SORERAE, RAWPEOERRIBEEAN
iRz B PiRe, BORIETHY, HHRLES
B e s v 22 B4, R L T B Y 2 o A
TE . DR n] AR G i AT S A R oA,

7E A [ e JZ ¥ SDS -

H Y AT BT

S M) A ) FL K 45 L 1Y TR R B LR S v i
AL & Foh, A W o . ARk
. FHRRERT . BREESED, LR
WA IREMGN, EAMAEARS T
) SR PE D, BB A A A% il it 7K 2R 1 BT B
S FEAN; CHAPSYE N MME R 7 LI/, wf
VA i B 1 1 SRR 1 T S M s DTTHE i
R, B W 2 A O A
fil 5 AR B T Bio-Lyte n] LA 33 B fif 5 HE,
i [B] B AH BAE D B P B R G, AT 4 o H
VAR, 2GR i 255 i T AT DL ORIE &R 1 5
T4 $E 0L, BbAh, LHESZESHEN
B e A R, v R AR AT RE )R
R S =W o =<5+ v A R [ R (AR S g
KRR, RS R 24 emig 2% . YLt B L
FEE A 1400 pg, HRYLHT S E R 140 pg, Y3k
AT R, R DR R R RGOS . RS
A B AR BOR R & B S X R R A
BRI AR RSO A, IR R
BB B BN AR R BR AT, IR
MM ERE, AR ESR, AR R
)RR

gE LR, S B AR LA B
JoT X o) FL UK A FR - YRR R R 2 4, TR
DUV S R I B, SR 124 cm pH 4~71) i
IPGIE A5 AT — M IEF, W& R 12.5% M BE 1T
11 SDS-PAGEHLIK , >R HIHR G e (5,325 1 55 53
JiE o R Iz A 2R e 5 4 2 AR £ L IR B 1 5T AR A
SRS, AR EIBE SV B W 2-DERE
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Establishment of two-dimensional electrophoresis (2-DE) system in
muscle proteome of Nile tilapia (Orechromis niloticus)

ZHAO Yongqgiang', LINa'’, LILaihao'’, YANG Xianging', HAO Shuxian',
WEI Ya', CEN Jianwei', ZHANG Hongjie'’

(1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture; National R&D Center for Aquatic Product Processing;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Nile tilapia (Oreochromis niloticus) is a tropical species that prefers to live in shallow waters, and it has
the merits of fast growth and high reprodu-ctive rate, also has the characteristics of less bone spurs, thick fleshy,
which has been widely cultured in southern China, and China is by far the largest producer of farmed Nile tilapia.
In order to establish a two-dimensional electrophoresis (2-DE) system for proteomic analysis of Nile tilapia
muscle, protein samples of Nile tilapia muscle were separated using 2-DE after extracting. By optimizing different
preparation methods, different pH of immobilized pH gradients(IPG) gel strips and their lengths, as well as
different concentration of SDS-PAGE gel and staining methods (silver staining and Coomassie blue staining), we
obtained the best 2-DE experiment conditions. The results show that the optimum method for protein samples
preparation of Nile tilapia muscle is combination of liquid nitrogen grinding and acetone precipitation. For 2-DE
assay, using 24 cm pH 4 - 7 IPG gel strips for isoelectric focusing(IEF) and 12.5% gel for the second SDS-PAGE.
Besides, dyeing the gels by silver staining could get the optimized 2-DE map of Nile tilapia muscle protein with
excellent degree of separation, clear protein points, high resolution and less cross band. The 2-DE technical system
was successfully established in this study, which could be used for the separation of proteins in the future Nile

tilapia muscle proteomics research.
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