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Hr, 3% 3% Wk ] Hogland-Arnon i J5 , 35 3% W 40
43 :KNO; 5. 04 mmol/L,KH,PO, 1. 03 mmol/L,
MgSO, » 7H,O 1. 99 mmol/L.,Ca(NO;), » 4H,O
5. 0 mmol/L, CuSO, +« 5H,0 0. 32 pmol/L,
ZnSO, + 7TH,0 0. 77 pmol/L,MnCl, « 4H,0 9. 14
pmol/L,NaMoO, * 2H,0 0. 37 pmol/L 1 EDTA-
Fe 0.07 pmol/L, JGMSRE N 200 pmol/(m* + s),
SN 16 h/8 ho AR 22 °C, 5 d Bk 1k
BRI, T4 20 K 3 AR K B Y i — 0 B s ER T SR
HEFR K PR 5 R B &, R T A . R
JEkE M —80 CIRAAER .

12 EARHAZ®

D =H LW (TCA) /INEITTRE . . 2% Tsugi-
ta ZEUU RO EE . FREL 0.5 g ARARE T U AT A 1 B
b I A 20 AR MR 2 10 mL B
DA I 10 A5 R B $E UK (10 % TCA/ TN R ,
1 mmol/L & H B LI (PMSF) ,0. 07 % 2-5i 3 2
Bs) i€ % 1 min, —20 CH#'E 2 h 8l &, A&
JE1E 4 °CF 35 000 r/min B> 15 min, 5 W, AF
FRUTVE 7 H 0042 1Y N BRI 8 3~5 K, —20 C R %
HT e,

2B #E35 . 2% Hurkman % 53300 Dk
dE, BT B 0. 3 g ARAE T IR A W8 1Y BF
B M AT E MR R 2 mL O,
FH 80 % PRI ¥E 1 W, DLEHMA 0.8 mL Tris {8
A A 0. 8 mL #EHUH (0. 1 mol/L Tris-HCl, pH
8.8,10 mmol/L. EDTA, 0. 4% 2-%i % & B, 0. 9
mol/L FEMD I HER % 1 min, 4 C 4 F T HUE 30
min, #B{E]E 10 min ¥ 1 %.4 ‘CF 12 000 r/min
B0 5 min, BEMAAHB R ECE T IMA S
AR 0.1 mol/L W/ R B S W, TR e 72 % » B
T—20°CF 1 hsuE®K., AF7E4°CT.8000 r/min
Bl 10 min, F 1 . DUIEMKYRAH 0.1 mol/L I/
it TR A T4 19 80 06 PRI 45 115 O 2 W e i L TLY& 1)
00 CBEETE 1 K, —20 C TR G TIREH .,

3) Moy £ H-H B/ R B DUIE . 2 % Wang
S B0, 3 g ARFE TR AT 1,
RS AT AR A K 2 2 mL L& L IMA 1.6 mL
10% TCA/N .4 °CF 16 000 r/min &> 3 min,
. FTAEUTIEM 0.1 mol/L W /[ W2 4k v Wi %
800 P& ¥E 1 . B T4, Jm 0.8 mL Tris /I
Il &2, BN A 0. 8 mL SDS-PAGE Hi, Jk 2% nh i
(300 HEWE 220 T b B IR 41 (SDS) , 0. 1 mol/L

Tris-HCL,pH 8. 0,5% 2-%i 5 2 BE) ., W €=
30 5,16 000 r/min B§.L> 3 min, FHC_E 2 8 A 2 5
BB R I 5 AR TR 0. 1 mol/L R/ i iR
BRI, — 20 CHLE 30 min, 16 000 r/min & .0
5 min, FT A0 E MR U FH T/ T TR Bl V5 Y R ¥ 1Y)
80V EAASE 1 ¥k, —20 C R # T4 .

DRI, FRIBOE BB R BEE 9y, %
R 3 ERR AR, BRI 3AEE ., T
FE TR R VR B L AR R o, TR DA AR e
PSR E AR R, AKX EAATE=EAWK
JIE X R AR AR 5 B O = 2 1 B /M o A
HEE BRI S HENIE.
1.3 EHEELE SDS-PAGE

BEA T A T 200 22 vh (7 mol/L JREK.
2 mol/LBifIk 4% CHAPS) 75 1 ¥ B 46 I 5% FH
Bradford ¥, By 6 4d F Bio-Rad 2% &) Mini-
PROTEAN H yk A8 . 3R F 5 %6 e 46 e A 12 % i 40 5
. HEE AR A SAEILY 10 pg. B DR R-
250 e fa,,
1.4 W& ik

5 1 B ARl ] Bio-Rad 23 B £k M TPG ik 45 (17
cm,pH 5~8),150 pg MV T 350 pL KAILI . 9L
ke bR FRBERFSHKENE 1. OR
FEG - 4 2 WO (4% 15 min) 5 55 A5 —m R
TR T e 6 e L 9K (SDS-PAGE) L 10 % #E 2, 80 V
PERE T h, 120 V HLPK 9 h, O 7R By i 5] 1K Bk IS 36
B &% SR FL Uk, B B 7 28 e I v . D Al KKy
JETETE 1 U A T 8 T (40 Y0 £ B 10 6 i R 7K 7
WO HETFHIRLE 2 he @ AL (30% & .
6. 8% L MR4M. 0. 2% i AR B BR 4 7K %5 WD , LAk 30
min J57K¥E 3 U FHK 5 min, @IASRYLR 0. 25 Yo h
FRER VO YL 8 20 min, K PE 3 KL, B K1 min, ©
AL (2. 5 Yo BRIR AN .0, 03 % 48 /R Th MK IS W)

x1 EBREESHEE"
Table 1 The parameters of isoelectric focusing
A 9% Step L /V Voltage 1] /h Time
W37k fb Passive hydration 14
4514 Step 1 250 0.5
% 2 4 Step 2 500 0.5
% 3 Step 3 1 000 0.5
45 445 Step 4 10 000 5
4554 Step 5 10 000 6
%5 6 2 Step 6 500 —

D RAERE N 20 C, I F R4 % 50 pA, The focusing
temperature is 20 °C ,and the ceiling value of electric current

is 50 pA/gel.
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AR B A AW, @A LR (5 %R
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DT BER AT ] Bio-Rad 23 & GS-800 % &
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Table 2 Comparison of the protein yields among three protein extraction methods

YW 7% Extration methods

MR /mg Total yield #EUE/(mg/g) Ratio MX Fr w22/ % RSD

=R LR /TR UE
TCA/acetone precipitation
Wy $2% Phenol extraction
gy 8 T P R / S TR 5 T T 9

Phenol extraction-methanol/ammonium acetate precipitation

1. 80 9.13 ax* 9.1
0.73 5.27 b 2.4
0. 84 4.40 ¢ 2.2

1) * FoR 5 WM FEKF-, * shows the significant difference at 5% level.

a_ b ¢ M ku
=2 a - - 1160
- (6.2
- - 450
- 350
— - 250

= = | =
- 184

— — —

M:Marker; a: =5 L/ EAPLIE % TCA/acetone precipitati-
onsb: B4 # Phenol extractions c ) 4 - e/ ik G % UL U i
Phenol extraction-methanol/ammonium acetate precipitation.

B 1 SDS-PAGE #: il & B B F
Fig.1 Gel image of SDS-PAGE
23 34HZEHM 2-DE o447
A5 2R 4R O R 2 H Y 2 T 3w HL Uk
25, 2-DE & 09 85 43 B RBOCR I D7 15 1R 1Y) i 2 AR
W, 3SHBEMAR EFE 100 pg, 12% HYBEIR & & #E4T
XU LYK . ANl 2 iR s a 2H 388 e 88 A B AR
— M A RIS AE B R O s b e 2 Ak
S R 8 SO I T H R AR 4 Y I
BCrE . i PD Quest B4 3547 35 500K 18, BE S
M ,a b3 455155 644,645,669 THE 1M, c
AN AT PR SR 2, 5 b AR 2 iy R
A PR B v, 7 R 1 i B /N 43 BT X g B AR

A2, Geit 3 sk R I B A 8 1 L alb e
S ERE EIAEA 270 4 ,a.b 2 HEE B
MA 354 b 2 HEE HBAAA 479 4~ .a.c
2 MER B SA 346 A& 3 R UE TR
[F] 25 1 3Oy vk B i G v A — b O 1 RE S
R S S R
24 XWmEBKERBEK

W fE B B R E E AR, o VR A B AR E
T B I LI 43 B I RO HEAT IR . 2 LR R
9 100 pg B, AT LUK I 2 1 8 (A 600 A4S AE
iy FAERIS A 120 pg, ARG I Oy T
it XIS R B ), B 150 pg BF, AT 4G
AT 1000 A5 (B 4, Y EFERE T 200 pg
B ARG SR ALK L Z (B RER) .. &
ST o S = 00 DY NS I G s R N A2 S '
R it H AR T B AR R 8 B e IR s BR i R K X
T B R . AR R AR 150 pg 19 LA,
ROR R, BRI R 12% M 10 %I, B 7RSS —
] 53 B B R B TN W] A 3 B IR 0L . B A AL AR KN
BRSSP S R LD L R UK RS R
AR S e 1200 B o E R PR b &R
O3 BN SR AT AR S) Y R S R 100, B
AR N IR L H /NG 8 A G R B B
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a: =S LR/ EADLTEE: TCA/acetone precipitation; b: #2725 Phenol extraction; c. 42 B- B 5 /B fR 4% UL 7€ 7% Phenol extraction-

methanol/ammonium acetate precipitation.

B2 AEREAESNEEKERE R BB

Fig.2 Comparison of 2-DE gel images from different protein extraction methods

a: =R /IR % TCA/acetone precipitation; b B 423
Phenol extraction; c: B $2& H-H B2 /B fR 44 JUIE i Phenol extrac-
tion-methanol/ammonium acetate precipitation.

3 3FEBRIWAE 2-DE KRG E
EARBENAELER
Fig.3 Inter-group comparison of the protein spots

detected on 2-DE gels from three extraction methods

a: EFER 100 pg, B & & 12% Loading volume 100 pg.
12% polyacrylamide gels; b: FAEEE 120 pg, BEME & & 1026 Load-
ing volume 120 pg,10% polyacrylamide gels; c: I #E it 150 pg,
& 10% Loading volume 150 pg.10% polyacrylamide gels.

B4 AEELEERERSEVNEREGIRNZ N
Fig.4 Effect of different sample volume and the

gel concentration on resolution

XFLE AT 1096 e MR B T oRE R O A IR
(K 4-a,b),

AT =G 2R /N TR DT VE T L W B S R
T FH e/ s TR A DU UE V5 3 P il (4R IO YA AE R T 42
B R ] HL UK DA B AT BRAE R b 25 AT T
BT« e 2 E R ) T B T R A T SR AR R
AL B T A PR R — 20 O H UK SR R LA
b Biff 7 B0 FL K B A B AR AR 150 pg BEC Y A
10 %6 0 3R A% B B 45 1) 2-DE &8 B A 1) fe e
VKA. B IZRRRS T ERME R 2-DE
2.2 B BRI UC R 25 38 1 000 A4 (B 5) . BEWE
s e 22 S R U A 2 I oK

B> BEERFEINMER 2-DE i
Fig.5

3 i i

2-DE gel with high reproducibility
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Py $88 32— b AR 5 35 5 R ) A G R R R
MR R AR O . R A0 ER T A0 R RE R A £
JL PN R A A BT B A L 4 B R Al bl ok T
EORPRAR . 1042 125 5 R FH WO AH 25 O 2 0 T B3
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TEAH L kO T O 2 SR T RN K U T A I T g
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¥, 2EE KA Hurkman 28777 (505 800 DL et 42 7
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Ty 58 - Y/ R B DT TR A Y TR = 2
2 / V9 A 0 U 15 5 Mo 4 vk R I 4l D L Al A
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SR BRZFERH . RO A RGE LR E S8
J7 R R R R R R Al B R DRI

Isaacson %51 A Ry AN [R] A4 4 B 7 3 2 B #h 56
RO AFEIEL X BIIL S AEAR IS BT 2 bR 2 00 BE il |
N2 S DB AL R 255 5 SRR R I HE S
BRI HL UK 3 B A g AT TR AR, O R/
PR AT B s 4 Y B e R, L HG PR X H, Uk
S ERCR A L MO et HERR . B 4R R AE
L i) kW0 1) 2 SR b 5 T i B HY R/ R A T UE
Bk R AE AL, 2-DE i BT 35 1 8 b g B
5T 4% T 3 P e 5 0 2 19, 900, M £ He-HH it/
B TR B VT VE WL FE S A 22, 7% . FE SR W X L
WIS, B P2 vA7E 2-DE B bR I 9 g b B2
R B O 3 T T e - R B DT T
SN R SN R B Sl 1 I 18 A VX (FE Y
JE U], 6 408 - v I I A ot A6 Ak I 38 A 0L Ta) FE K
PAFRI P HR A B I 2 AR T 1 AR
) U 1

X [ LK 5 — ] 45 HL SR A (TEF) 558 ) SDS-
PAGE, 735l 5 Wi 25 11 a5 7 B e 18 1) A 1] | 1 43
B FHRELSRMILS EER TS AR,
AR R K B, R AR IO R X R i BT R
IR A FHOLAR A T 42 1k 58 BUER 11 T A5 i R &
At % 0 IG5 R AR A R T R UR] L B IR R R
P 35 B HE B R 10 000 V, HET EAE T B B8
A 3 ML B F K SRR EREAR R . ERERR
B TR R B, NS TARKE ., E3K
5 AR R AR B DU R AR i L, B 7 1 A

A A R B 2% WY R 2 S BUR R R
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PR 2 R AR B R AR A 56 T 1 T 9 9 sl ok Ak
WSS ) SDS-PAGE R RARZE . o a1 i i
] A4 ] TPG 4% 5 BE I P #E il 5 R 47 A BR
U0 BRI i AR 1A I ) N A A R TE 15
min A2 47, B[] 55 F 10 min, ASBE 7T 43 5E AL ib J& H 3
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Ky By 8O™ &, AR T EEA B, IPG KA
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Comparison of protein extraction methods from Brassica napus

roots and optimization of two-dimensional electrophoresis

WANG Zhen-hua

WANG Zhi-fang CHEN Shui-sen

XU Fang-sen SHI Lei

National Key Laboratory of Crop Genetic Im provement /Microelement Research Centre ,
Huazhong Agricultural University sWuhan 430070,China

Abstract

The aim of the study is to establish a procedure on root protein extraction applied for pro-

teomics analysis in Brassica napus seedlings. Three methods (TCA/acetone, phenol extraction and phe-

nol extraction-methanol/ammonium acetate precipitation) for protein extraction were assessed with

Brassica napus cultivar “Qingyou 10” root at seedling stage as experiment materials. The protein con-

centration was determined using Bradford protein assay with BSA as a standard,and the protein samples

were separated by SDS-PAGE and two-dimensional electrophoresis (2-DE) in turn. Then, the 2-DE gel

images were analyzed by PD quest, detecting 644,645,669 clear spots, respectively. Evaluating compre-

hensively the efficiency of protein extraction among the three methods and optimal 2-DE condition, mod-

ified phenol extraction,along with the 2-DE parameters,17 cm (pH 5-8) IPG strip,150 pg protein load-

ing volume and 10% PAGE gel concentration,were chosen to obtain high reproducible and clear 2-DE gel

image,which could satisfy the demand for protein isolation and identification in proteomics study.
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Brassica napus ; roots; protein extraction; two-dimensional electrophoresis
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