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Improvement of Two-dimension Electrophoresis for Soybean Leaves Total Protein

GU Xian-peng, LUO Qiu-lan,GAO Ji-guo, LI Wen-bin

(Key Laboratory of Soybean Biology of Chinese Education Ministry, Soybean Research Institute, Northeast Agricultural University, Harbin 150030, Hei-

longjiang, China)

Abstract: To improve the two-dimensional polyacrylamide gel electrophoresis (2D-PAGE) technology for separating leaf pro-
teins in soybean,we compared three soybean leaf protein isolation methods,discussed the influence of isoelectric focusing time
and staining, chose the different IPG strips to set the electrophoresis program and parameters of the first isoelectric focusing and
the second sodium dodecyl sulfate polyacrylamide gel electropheresis( SDS-PAGE). When chose the TCA-acetone precipitation
method to extract protein, selected pH 4-7 (17 em) IPG strips, prolonged the isoelectric focusing time of the second and the
third step,modified the isoelectric focusing parameters ,and combined the coomassie brilliant blue staining and silver staining

for 12% gelatin, we obtained clear soybean protein 2D-PAGE map. Results suggest the optimized method is suitable for separa-

ting total protein in soybean leaf.
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Fig.2 2-DE map of soybean leaf proteins with different pH values and IPG length
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A. The result of dyeing with coomassie brilliant blue;

B. The result of dyeing with silver after coomassie brilliant blue.
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Fig.3 Comparison of dyeing with coomassie brilliant blue and silver in 2-DE

3 3 i
3.1 BEARMEREEENEEKNXES R

BB B IBUR XU VK A 1 2 RSO Y
IR B AR 10 23 B B e 5 45 SR B T
DRI M 2 R 5 5 15 A0 VA P O AR IR 2 11 5% ) 454
FERIFEAR , A RESSE 2 E A BER™ . R
O E i B S BRI B B T, TS B
L TR A ] L AR A 81 0458 (1 117 141 0 B9 ) 5 ol 3%
FEROR . BRI 43 o B TR B I R T D
R 2R R B S B 2540 T, R 1 45 T 1 AR AR
RIERE AT 2o 0 R T R 5 i 4k
PR — AR b T LSRR S Al B L (LR 1 ke
it ) TR T 2, 15 R S A XL 1) i, K 2 R
MR MRS 4F, AR s, NItk b
DA TAR L it 107 SR SR A TR FT B O R 0 4% 7
o TCA-PRERITE Ve 2 A 4 3 1 RE 1 45 5
J7 iz —  REMS A R I 25 B8 5 v B R 8 T R
B0 e 1 R A 2R 2N OB S NI S i o o
) TCA-PA AR ITTIE b EA 4RV A5 BR fa7 2, 26 11 TR B
LS UL bt X DA IR S 1D O NS S =

M HEE
3.2 ZHRBRENHERBXKERHN—NEESY

e, BEARAS f 1 RS o A A M
T IR (R TEF 43 Bk B R A T i i i ] . 3¢
B E] A, 2 SRR AR B 4 ser B o
JEE R A BRSNS 3 B0 1 5 1) AR RS (RS TR
TR FL 2 W T 80d £ K1 PG IR KB 1 (f
B Mirk AR RS AR T, 7 A R it e AR KO
KB REAER . AFEE) pH L E A PG &K
JE P W R AR R TR, 7R 12000 b i B2 1 SR 4R
ANTEA, 2 AR ] AR BC AR, 2 R AR ) A
8 000 Vi# 6 h ¥4hn% 8 h J5, W R A MR B
2 o AR HRE U] LK IR SR 2 2B RER 3 Bk
S HL YK (RIS T — 2 B IR 2, PR AN (8] 19 3 R
W A AR AR R, I LT L T R (]
AR,
3.3 BRSEAIANIERE

ZIRI R I 12% RN MBS , LA 3
PN DN N | TRy NS A L s s - e 0
FHAR YL T Hir 5 i G (0 O AR B AT, REAG I 3] 7
A FECH AR T . AHSC SCRk & W T 2% i



41

BRSNS 45 < R M 2 1 ROV o] L DK E A A ke R 667

SR TR RN 0 E R O 450 e, B Y
REMCR WA, BB R AW W, o EA RS
MBI o LS50 R A% Th 52 1 AR e 4 A
Pe@RTT I, e B YL, 8 E B B B i
ARTRA AT AR , B B R m] A D R e B A
BRI . 25 T sE i G (R W R R A R
5 5 5 DX 2 1 J5, TP A7 AR G I Sk 28 2
e P R DX R 0 B P 2 YR A —
B, fH— 26 2 AR 0 2 R 2 s ok [
TEST T BTG I, v LUK 2 Rh g (ks &, &
HUF A =& B, i ARG E Z M E AR R

4%

KA BRI DI EATCIE L A1 TCA-PY B L 3E
ARBOR G 85 B B i 3 Fh oy ik 4 By
HE AT T SDS-PAGE Hijk , 2554 TCA-PI i TTiE
WEHE A T BOR G A B R [R]A  ) fef
FIT pH3 ~10(11 em) .pH 3 ~10(17 em) FI pH
4 ~T7(17 em)3 FRLAS B IE S5 04T 1 B LK, 45
W R pH B /NI S5 47 i 28 1 AL
Ir] L VK BB 6% O 4 48 v R 1 BT 4 5 1 O R TE Rk
JRETT T, SR ] 1290 (1% 5 PN M Tk Jrg g o R S e
SRR, QAT RS bR R A Y
IRy R SR R C ¥ I Sg SRV SR &
PAR T REWEATE S .

S 3k

[1] ZZiH, BRh MY E O B E Rt )] A afle,
2004,16(4) :241-246. (Ji Z J,Xue Q Z. The research advance on
plant protein tissue[ J]. Life Sciences,2004,16(4) :241-246. )

[2] Gorg A,Weiss W,Dunn M J. Current two-dimensional electropho-
resis technology for proteomics [ J]. Proteomics, 2004, 4 (1)
3665-3685.

[3] OAfarrell P H. High resolution two-dimensional electrophoresis of
proteins[ J ]. Journal of Biological Chemistry, 1975,250 ( 10) .
4007-4021.

(4] IRV ARFRDST  SEHTE, 45 3 T X 1a) HL Uk 43 BT 1 3 A v
EARBOTEI AL LT ], #5241, 2007 ,19(2)
71-74. (Xu Y P,Xu Q F,Cai X Z, et al. Optimization of two-di-
mension electrophoresis of leaf proteins of tomato[ J]. Acta Agri-
culture University Zhejiangensis,2007,19(2) .71-74.)

[5] RPE, L3, T, 5. (WE My 8 AR kAR
AR [T]. PELAE## 42,2006 ,26(7) :1330-1336. (Wu Q F,
Wang C Y,Wang X Y, et al. Establishment of Two-dimension elec-

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

trophoresis of leaf proteins of Lathyrus sativus[ J]. Acta Botanica
Boreali-Occidentalia Sinica,2006,26(7) :1300-1336. )

BRI, B pl 5l , I OKAE A AL 1 R IO Y OS] H Pk
Sz [ 1] AW AR E IR, 2006,17 (1) :46-48. (Wei L,
Chen Y Q,et al. Establishment of two-dimension electrophoresis of
total proteins of selaginella[ J]. Bulletin of Biotechnology,2006,17
(1):4648.)

KRS, W PEER. & T8 A B WP AY R S - 3] HL Pk A B
Btk T]. KERE,2005,24(3) :166-170. (Zhen Y,Yu D Y.
Establishment of two-dimension electrophoresis of seeds proteins of
soybean[ J]. Soyeban Science,2005,24(3) :166-170. )

Agrawal G K, Hasidic M, Graham K, et al. In-depth investigation of
soybean seedfilling proteome and comparison with a parallel study
of rape seed[ J]. Plant Physiology,2008,148(3) :504-518.

Xu C,Garrett W M, Sullivan J, et al. Separation and identification
of soybean leaf proteins by two-dimensional gel electrophoresis and
mass spectrometry[ J ]. Phytochemistry,2006,67 (2 ) :2431-2440.
Pasquali C, Fialka I, Huber L A. Preparative two-dimensional gel
electrophoresis of membrane proteins[ J] . Electrophoresis, 1997 ,18
(2):2573-2581.

Candiano G,Bruschi M, Musante L, et al. Blue silver:a very sensi-
tive colloidal coomassie G-250 staining for proteome analysis[ J].
Electrophoresis 2004 ,25(4) ;1327-1333.

XM , &7 FUE , R, 4. 38 T T A= 3 - A 2 1 BOW ) L Yk
J7 B SL BRIA RTIL T A8t 1% BRI 4412, 2009, 10 (1)
106-110( Liu L J,Shu L. B, Chen H R, et al. Two-dimensional e-
lectrophoresis for leaf protein of lettuce ( Lactuca sativa ) and its pri-
mary application[ J]. Journal of Plant Genetic Resources,2009,10
(1) :106-110. )

E R T 18 TR 8 B2 23 Hr R R vk
AR AR B S 2 T 4 1) 27 5 4k, 2006, 32 (2 ) : 252-256.
(Wang Y Y, Peng X X. Establishment of two-dimension electro-
phoresis of leaf proteins of rice[ J]. Journal of Plant Physiology and
Molecular Biology,2006,32(2) :252-256. )
AAVNR, I, P07, Al TR REAR i TR A S
H T 0 Bl B DK D79 [T ] KRR, 2006, 20
(5):549-552. (Yu C L,Yan S P,Sun W N, et al. High-resolution
two-dimensional electrophoresis for total proteins in rice roots,leav-
es and suspension cells [ J]. Chinese Journal of Rice Science,
2006,20(5) :549-552. )

Jorge 1,Navarro R M, Lenz C, et al. The holm oak leaf proteome:
analytical and biological variability in the protein expression level
assessed by 2-DE and protein identification tandem mass spectrom-
etry de novo sequencing and sequence similarity searching[J].
Proteomics ,2005,5(1) :222-234.

Gorg A, Obermaier C,Boguth G, et al. The current state of two-di-
mension electrophoresis with immobilized pH gradients[ J]. Elec-

trophoresis,2000,21(6) :1037-1057.



