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Establishment of two-dimensional gel electrophoresis (2-DE) for
intestine tissue of Apostichopus japonicus
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ABSTRACT The purpose of this research was to establish an optimized system to analyze
Apostichopus japonicus proteomics. The protein extraction method, loading methods, sample
volume and focusing condition in two-dimensional gel electrophoresis (2-DE) were optimized to
obtain best results. Several methods of protein preparation ( TCA-acetone precipitation treat-
ment, Tris-HCI treatment, Tris-HCI acetone treatment and pure water treatment) were applied
to extract total protein from A. japonicus intestine. The most effective profiles with the most
electrophoretic protein spots were obtained by the TCA-acetone precipitation treatment. The 2-
DE electrophoretic analysis in intestine achieved an optimized map by loading without buffer so-
lution treatment at the sample volume of 25 pg, the pH of ampholytes ranged from 4 to 6. 5.

The samples were electrophoresed for 1000 V and 3 hours, and the gels were immersed in
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2.5 ml equilibration buffer and equilibrated for 30 min. The system optimization of protein two-
dimensional electrophoresis would provide supports in sea cucumber proteomics study.
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Fig. 1 2-DE maps of A. japonicus intestine by different protein extraction methods
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Fig. 5 Effects of different isoelectric focusing programs on 2-DE
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Fig. 6 Effects of different equilibrium time on 2-DE

AW FE LARIZ: 1l 4181 A4 RE AL T R 2 i 414V B OB ] LK R IR R . BIFSE A SRR TR AT TCA-IY
i) 0 5 41 BRI 2 fiy 2 208 1 5, R S BRSPS L SRR LR 1 000V, FL I Tm A AR ] 3h i,
S A I ] 30min. fefE EAE R 25pg. pH 4~6.5.8. 5em B IPG i 4% » 48 e AE 2745 458 b 1y L1 fL ok P13

3 Wt

H B OC T30 2 45 11 B 2H 2 07 T R IS8 30 R WA o ASBIFSE A IR U010 1 00 2 g 20 21 H 1 5 2 A 0L ) f TK
WA RIS E B B = W50 AR B S Al . AF A 1 A 2 XL 1) 2R P9 M 19 i 5 M2 R UK R 2 5 A B0 O i 4D R
ERBESE 20105 BRAVSE 20100 o A il 45 20 B 1 B4R B 2% 3T 25 B 25 20 R o 107 AR 905 A (] 17 592 56 A ) i
PEIGEL A 7k . ABRTSER M Tris-HCL ¥ V58 7K % Tris- HCL B B Al TCA-P B L E 2 42 BOR) 2: 1
LUV B A5 R AR TCA-IN IR 0 VE 5 4K 4 1 B AR A 2 1 o 4R RT3 . B8 ) 4R 45 (2008) 71 4 O 2R
kA Tris-HCL i, B A5 K51 500 W, B0 RIS S0 v O B 8 A B . 7 3 T T e 4 41
BT B R i 4 7 2 I 2 20rh B 15 B s B i 19 18135 . TCA REAT &5 Hb 410 il 2 1 7 1 2 11 5T A8 /K e 7
T A dok AR v DR AIE AR P TS 8 i 5 R YR BB I 25 A o AR T 28 S B R AF TR BT, 2R A (2006) F) T
TCA-TA B TOTE 2 % 1 S T 8 1 BTt AT 7 3 BOOe ik, 348 700 T HAb 7 s g 8 1 B RT3 . J8 95 4% (2008) H]
TCA-PRITRICIE 25 S B g IR 1, 3RA% T AR p s i AR AL 240 JC S AR A i 2 1 Rk IR . el
S5 (2006) FI HT TCA-PN B T 1 i WO S R bt 228 15 8 19 52 045 Il i 28745 4 2 190 T3 2 1) 0L 1) 5 G i Dk
K3 . B 5 5T RF (201D A TCA-PY I TUTE ik - AT R 22 6 3¢ K 21 2L /1 5000 m) B 9K (135 . A BIF ST 5 2R 31
K TCA-NEIULIE D F A T B3tk 48 .DTT & CHAPS 3 Ffi 255 (Saravanan et al.  2004) , $2 B[
o R b AT LS G 0 ) A S AR R S R T IR B AR SR R SRR BRI S B A i 8 R
rea) FL K P % v 2 B 2 R BT R T L JRCTED R T . FEARBESE P Tris-HCL 25 258 7K Tris-HCI
PR i IR R P i ORI AR R B T T A R AR B0 B2 45 2R 43 A 5 (H & TCA-P R 0 UE 15
AT T RA MR A RN S IR A R A S

JBE 25 114 2 8 % 0L 1) F Ok L LA B S, D 384 (2010) FIIH pH fH 4~7 BYARZ e B I 45 . 30158
T LR X U LA B A FRAR R ) Uk RS . SR R AF (20100 BF SR R L 7E 2k TE pH i FE W B 4% (pH 3~
10) S48 AT LATE ] — BB Jie b S 7 R ot v 266 DR 22 500 4 11 J5 L R 10 2 11 s T 4R o A M 4% 110 v T TR s 11 4
IR/ S DT 3 A o 8] 2 1A 23 BE R AR pH Ry 5~ 8 1Y TPG B8 245 1T DL OR #2880 FF R RN R . AR5
oL e pH Sl 3~10 Y A L 0 2 i 20 21 EE 1 5T RE A 2 AR v L R S Y v B Al TR R AL L 7 S ) A 1 B RE
A0 v G R P A6 A B 1 BB 4 BRI X 5 Ong 5 (200 1) i 38 1 2R W 44 i K38 43 2 11 1) 5 FL A
fE pH 4~8 ZIAIAH—F. PG,y 1 3w R 2 B0 A B 70 B R AR BE 58 R pH 4~6. 5 B A& 31A5 T B
R R 3

Hh R X IR AL RO 150 g SR FER 2 T DLARAFACUF B 20 B G P13 (AR SF 2011 REMAFIEE



80 wwolk B 3 R %34 %

HTE 17em IPG i 4% 8 HRE b B e AE R 2. Omg I3RS IR (L BEIE B3 (B = 48 20100, FTHRITFAESE A
JRAE 13cm 89 IPG 225 09 EAE R 100,pg, SRULIEAT 274 M /9 2-DE B35 (322’4 20100, ABFFEUESE. K
Al pH 4~6.5.8. 5cm [ IPG [ 2% - A 250 AL AR 2 2-DE & H 6l 2 R B 8 H 0 M. e
ARBATE AT ESR . P, B AR B ZER S R SR AR P B I AR IR AR K pH
W R QI EFEN R,

V2P a R R W R W T A BRI B 4 i AR ROCR (R AR5 20105 EJTEE 20065 0% 3¢
852011, H AT EEARAT fi o 1) P S J A E SR A T AR A TR TEF 298 38 B RUE A8 P A9 I 6] . B il A
[l S5 i SR AR A L A BT 22 5 o AR S0 220 20 o e 3R 8 Iy A B BT 1 B TR e v+ LA R iR IR GG
ARESE M TS A A2 pH AR B9 AL (8 B R A S B RS SE 2004 HOE 5t 5%
2009) . 7E 1 000V 45 f AR AE T 45 21 K45 ) XUl L ik 3

S 2 R T L DK 8 O B B XSG A R B (D SE4E 2009) . P R RBUE A R ERY
526 ~25 04 I 28 53 BEAERRAR . P A 30 min . B B AL B8 4000 i LIV I E)OR AT . AR BF SR A R R W
R Z i 0 ZF- 30 min GESRAFEAF Y SE R 5 A = WO DT ST 45 R A — 2. 2R ANAE (20100 X Hp [ 0 0 aff ¢
B IPG 4T 30 min, A% W BT 9 11 . 5K 350545 (2006) X 2 40 B IE R (1 IPG Ji% 4% °F- i 30min, 315 3
R E A RS . & AR BE T BOA ORI g i R A R AR o A 8 0 1) LTk A SR I 114 T
L% D A R e PR . R R U R R S AR 0. 5~5ng MEH BB nl DIgEe (. [t
% L3 s W g (0 1 RO R 100 A%, EL AT ARG I 21 BRI b i SOBE S AL S 1 R 2 0 2H 2 BT W K 4 2R R
UYL T LASRAF B MO 45 20, - 75 T 375 i e (05 AR A O 2R 1 AR O b

OS] HL PR AR R 2 AR A S A R P N T R iz R R R U R A R B R AR
ST B2 i 4R L DK SRR R AT B T R 2 i L SR R O3 B L M Rk O TR R 2 g e T
AR K A 25 T AR T B D REAIE 5 i B o B A R S AR L i — 20 i 2 R B A O AR B
B At o

Z £ X #

FERX M.EEHE L KEN.E . 2010, o [E B X R0 E A RASOIR TR E A BB RO E R AR, PEK R, 17(4) :695-
700

TRAK ML EIEE GKEN, T H. 2011, o [ WO O 8 B 4R bk B R A ST AR A O . KRR
35(1):50-57

B Ol R E T k% BICR. 2010, WK R G LA T MR AL DY 4 2URE 1 T 4124 R 8. R L2, 38(2):760-762

B 2. JRGEDCR &2, 2009, P4 it & S04 B 2R 1 5 40 301 kR R I A . g VERRAE L 33(11):32-36

KGR K. 2004, WS BIEE B AL TR, &a S R EE T, 30(4):132-137

TR R LR R ek, 2R, RRSRRE. 20100 1L AR 2 3R G 7 BUR A3 AT 5 0T R4k R e ol BR 2 R . 31(4) 1126~
133

ZERRLE WLIHFEE. 2008, YA T EAEDIT. S W, 39(6):678-682

2 AR AR L TR TE WG, 2006, R ARG G TR A AL S A B HR . TR 2, 45(Z1) :194-197

ZEU 2, ARG RGP R A, SRRAL. 2010, SR AR I AR 5 2 RLIE) R DR R M ST Kot dk. K FERRE L 29(1):27-30

Hho W THEELRSCA, TSR B E . 2005, B ST B DR R R U 1 AbE B T B AR R AL, JE 1T RS CEARBRE D L 44(4) :559-562

TREFE W R RE B B 2006, KRR A & B B A0 R AR S AL 25 T T B A M. KR ZE W eE R, 30(4) 1425-431

RGP ZE = IR R AL SREAL. 2010, S E R O I g T E AR AR R LB AR AT T A S IRBE A, 10(1D) 217

% o 3 3 S 0 AT AT T RS ST M kL G 2010, 3 A LI HL PR A RE A 4 R AR IO VR AR AR AR . 26(23) : 97-100

Fo ST X RO L B PR A TR, 2008, HR AR pa TS & A 2R 1 U5 A A X1 S REL K Y A0 M. W TERLAE L 32(7) 162-64

FLELFE LR T V@A AR B AR WS, 2010, H AR BE 0 U e R TR 1R X VK 0 RE R A O k. B 3R KRR IR,
16(4) :246-251

PEKBE 25 A8 X AR, SR AL 2010, 375 96 I TR 4 B AT I o R 1 4 R A R ST BGH Ar BR E r F 0 S HR EK R RR 2, 17(3) c 404-
413

H =
L



% 5 W M R4 - 02 i 4 2L 3R P B0U ) HL DK 1A R B s S Rk 81

B s R EE . T ERIBAE XBIE A XA AR ) 2009, i HAL BN S B RS MRS I ST, S B AR . 23(5) :377-383

UM . 2 AL ASOR. 2003, X7 HL Pk B AR B R A K 7 Sl e AT ST B T TR B TR IE AR, 4:49-54

¥ KL B IR, 2 NN L #. 20100 ETHRTE A AR BTSSR T, KA AR, 34(6) :1193-1197

HFFY ARIBAR. 2009, fa iR # PCCT120 HME Y 2l fb R AN &R (Y %78 AKAE A 243l 33(5):994-997

IR AR SRS S e, HESCAF. 2008, LM R 2R ST RL ] B VORE A T TR Y AR TP R B AR, 24(8) :105-109

FEREE R KHE SRR ML BT, 2006, ORARERIRS Ar B SR R R 2 AR BT ETTR AR, 45(21):198-201

WORGINVER X WL B L RECT B R . 2007, D5 S AR T A RN I SRR AR ) 5 4% A8 S 0 S IR AR GRS T VEOK R BE ST
28(3):38-43

BEFE ST IR B WL BT 2011, REEETIR KR 1 B2 XU i Dk H R S R ARk, Wl B E PR, 32(2) : 41-46

Keyvanshokooh S, Vaziri B. 2008. Proteome analysis of Persian sturgeon (Acipenser persicus) ova. Animal Reproduction Science 109(1-4) ;287
297

Keyvanshokooh S, Kalbassi MR, Hosseinkhani S, Vaziri B. 2009. Comparative proteomics analysis of male and female Persian sturgeon (Acipens-
er persicus) gonads. Animal Reproduction Science 111(2-4) :361-368

Mezhoud K, Bauchet AL, Chteau-Joubert S and 8 others. 2008. Proteomic and phosphoproteomic analysis of cellular responses in medaka fish
(Oryzias latipes) following oral gavage with microcystin-LLR. Toxicon 51(8) :1431-1439

Nwugo CC, Huerta AJ. 2011. The effect of silicon on the leaf proteome of rice (Oryza sativa 1..)plants under cadmium-stress. Journal of Pro-
teome Research 10(2):518-528

Ong SE, Pandey A. 2001. An evaluation of the use of two dimensional gel electrophoresis in proteomics. Biomolecular Engineering 18(5) :195-205

Saravanan RS, Rose JKC. 2004. A critical evaluation of sample extraction techniques for enhanced proteomic analysis of recalcitrant plant tissues.
Proteomics 4(9) :2522-2532

Torabi S, Wissuwa M, Heidari M and 8 others. 2009. A comparative proteome approach to decipher the mechanism of rice adaptation to phos-
phorous deficiency. Proteomics 9(1): 159-170

Tang JZ, Zhang DY, Cheng J. 2007. Comparative analysis of the amino acid composition and proteomic pattems of the muscle proteins from two
teleosts. Siniperca chuatsi 1.. and Hypophthalmichthys molitrixz L.. Journal of Fisheries of China 31(3):361-368

Wang L], Ren XM, Du YH and 4 others. 2011. Study on the optimization of two-dimensional electrophoresis technology system for rapeseed pro-
teome. Agricultural Basic Science and Technology 12(5) :625-629

Wu Y], Wang SY, Peng XX. 2004. Serum acute phaseresponse ( APR)-related proteome of loach to trauma. Fish &. Shellfish Immunology
16(3):381-389



