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for Wheat Root Proteomic Study

GUO Guang-fang, DONG Kun,GAO Li-yan, WANG Shun-li, WANG Ke, YAN Yue-ming
( College of Life Science ,Capital Normal University , Beijing 100048)

Abstract:To develop an efficient and high resolution 2-DE procedure for wheat root proteomic analysis, the

method of wheat root protein extraction and sample preparation for two-dimensional gel electrophoresis (2-DE ) were

optimized by using the roots of wheat cultivars Jing-411 and Chinese Spring at two leaves stage. Separation results of

wheat root protein by using the optimized method showed that better resolution of the electrophoresis patterns could

be achieved. In particular, the protein samples extracted from Trizol reagent appeared to be better for two-dimension-

al gel electrophoresis separation, which could be used as an important tool for the studies on the wheat root pro-

teome.
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1 BEET®

L1 #HEEA

HER 2 ANNESBHR-411 IR EF E25CT
REEF REHRFE —BW M F 1 x Hoagland
ERBPHER BR/KE =26C/20C, L FAHH
R/BB =16h/8h, 2 it 1 LIARBRR, -80 C
REER,

Trizol ¥ ¥ ( Invitrogen ) . B fR . /R & . Tris \DTT,
TritonX-110 . 4-Z, %5 0l € .CHAPS % H Amresco 2>
B.B-HEZH B2 BMIBEWE Sigma AH,
2D Quant Kit, IPG-buffer (pH4 ~ 7). Ettan [PGphor
L BEERGE.pHL ~ 7 IPC B % (18cm) . Image
Master 2D Platinum 43> #7343 (GEHC) =&, H At
RAB R E =2k,

1.2 hEREANBERME

1.2.1 MRERRE SBRESaASVH%, e
. Mimg NEGHERR , MATBRLEM
A 1ml # KR # (% # 250.6mmol/L, Tris-HCI
20mmol/L, EDTA 10mmol/L, PMSF 1mmol/L,
Immol/L DTT 1 400mmol/L Triton X-100) B B&
15min, B0 EH, MA=HZ B (TCA) fEH KK
BEX10% , -20CHELH, IERAMCHNE
(%0.2% DTT)¥% 4 K, HEH T8 T -80CHFHF,
1.2.2 Trizol #38% %8 Kirkland 5" #78,
FUERL, W img MEHHRER, BAFE RS
JEMA 5ml Trizol #§ # ( Invitrogen) , B E F L H 5
WA 1ml 45, BIZL R G 15min, EA#HE Smin,
13000rpm ,4°C , 80> 15min, F £ 2K H, H1A 600 ~
10001 95% 28, R %GRS, BOR EE, LER
FA 4 fEEBERFEE?2 ~3h, BORIE
Fi5ml & 0. 3mol/L £ BEAKHY 95% Z BEFF M ¥E 3 K,
R 20min, A5 A 95% Z B 2 K,
7000rpm ,4C , B 0> 10min, B /5 H 2 T4 10min,
-80CKABAREEM,

1.3 Eaxk

#5300l 24 (Tmol/L Urea,2mol/L Thiourea,
4% CHAPS,40mmol/L Tris-base) il A B 2mg ZHH T
B R#E Sh R 2D Quant EHEREMNEMNES
HE
1.4 2-DE

SHREEF) . EOXRENES, RR—E&
B EABMW, A IPG buffer(pH4 ~7) {1 4 3k fF
K 0.5% 885 Rl /K 4k W #h 57 & 350ul, KA Ettan

IPGphor FH RERL, SHEESE N - FHK
4,30V ,12h;300V,1h;500V,1h; 1000V, 1h;3000V,
1h;8000V % £E 9h,
BEVE - SORER HEEAET Sml FH R
1(50mmol/L Tris-HCI(pH 8. 8) ,6mmol/L JR ¥ ,30%
Hh,2% SDS,0.002% [w/v] BB #,1% DTT)$
¥4 15min, RF 7 Sml E4F % 11(50mmol/L Tris-
HCI(pH 8.8) ,6mmol/L JR &,30% Hi#,2% SDS,
0.002% [w/v] BB ¥ ,4% TAA) FF¥4 15min, B
FERR R B4 2 ~3min,
SDS-PAGE ; i % ¥ # 3 12.5% # SDS-PAGE
B EH#HATMHE (15C) B K, 12mA/gel T & %
40min,20mA/gel ZEHIKLEHR ,
L5 ESBHEIH
BEL2EOHREREGE, A ImageScanner
labscan,300dpi ¥ #i, F§ Image Master 2D Platinum
Software ( Version 5. 0,GE Healthcare) 437,

2 EREHH

B MEREANRRES BN RS XE
SEHTRIA, BT THES2-DE SN PMERE
B R4 AR 4 ) 4 0 B e B R o
2.1 EARPAEM LEL#ERX 2-DE BifE W

NERZEBFEEPTRER A THRE
AEBRFNLE, RRRAT pH4 ~7 I IPG &
%, LRENTREEMHEN2-DEHEEXE
B HEEWME2DE HENERESE, JEZI0 B2
PR RN R,

H1R/MEmmRERRAOT-411 HEQ 2-
DE B3, LR &Y 800pug BF (A 1-A) , HEHRHE
B, AW 206 :8 MERA BEBKEEEA
LUK, (Y R R E 1200pg B (A 1-B),
AR B 384 20 M EAA HHBEREALANE
HHESHE BRENLERES HRBRERNE
HESBERE KRATEENEAY BEREAMR
BB A AU RAE TR

B 2 4 Trizol HEREM F-411 BE K 2-
DE H i, X E ¥ & 800pg B (B 2-A), ] i 18
22+ 3 EAR, Y EHEBHE 1200pg B (A 2-
B),A[18 649 +6 N EH N, LATHEHIN T 427 +
19 4,

BEAh, Trizol iR BLIEH B E T MIEREL K
FERR BEFHARFLANER. MAFREA
¥4,
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Fig1 The two-dimensional electrophoresis analysis of Jing -
411 root proteins extracted by method of phenol extraction

A: bR 800pg;B: FER 1200ug
A:800ug Protein sample ; B:1200ug Protein sample
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Fig.2 The two-dimensional electrophoresis analysis of Jing -
411 root proteins extracted by method of Trizol

A: R # R 800pg;B: EiEE 1200ng
A :800pg Protein sample; B:1200ug Protein sample

g PH4 IEF  pH7

X KR RGP TR E DTT AR UK
BHRERESELRERRGEMAES S, A
REEHIRNGEREZEENMEARAEER
MREPBREENRT, FRRHFTTIKELE, B
B akEE EEASKNBEELEERK,
BRTHRENES#,

2.2 Trizol IRZEMHRZEREAANLER

AFEMLERANESEORHFEMDARR, Bk
ARKERFTERESN2-DEBEFTEAANE
B HEMEERERLSHFHRAR, F Inage Master 2D
Platinum Software ( Version5. 0, GE Healthcare ) 7F #f
615 818 8L T % Trizol 1R 35 5 By fh R TL BT 43 1)
XU Ie] B, ¥k ) L AT 4, 3648 321 224 AN Hop
81+6 MERRABERLEBETHHNNERS, A3
BRTHE2H®BERA M TFEAR1.2.3.4,Tr-
ol MIBEFBEARANRAEAME K, 55 2
Bh iR B 9 2.11.2.67,4.93.3.16 5, EH A 5.6
FEB R EREA , W 7E Trizol B PR B FE,
B R HE 0 Fr 2 Trizol # 12 B: 1 UK B 8K, B
MEOAR T ERHMRBREPEEZ, HRXE R Trizol
HMREEPHEA 2.7 . WEEIR, Trizol HiR B R
BRHEARLEZ,

2.3 Trizol #iRZH N
7 BAE Trizol R EH B HHRE, KK

B3 ®ihiR%k 2-DE Bt MK (A) K Trizol #3254 2-DE Bi# MM X HE (B)
Fig.3 The enlarged boxed regions A,B are 2-DE maps from phenol and Trizol extraction methods
5 3k B R h MR B 0 Trizol MRZEZEWAEREAK. TH
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BXARERELENPEESIERFZSNTECR
B,7E ERERR 1200pg B , MR EB DI TR HER
WAEE B EED 2-DE B, F k4 & 4
FAi 2-DE FEi&#EAT T B A0 447

B 4-A B3t B4, AR BAH 42 4MEER,
4-BH1.5% NaCl {bHA I DL 442 M EH A,
53t BEAMEL,¥MT 20 4 ;8 4-C 3% 2.5% NaCl

B

A IR B 506 M EH R, 5 E 4-B L, ¥
T 64 A, B 4-D % 3.5% NaCl b, SLR B4
WM EBER, SEH4-CHE, BBREBLT 574,
WIS UEBA , B £ v BE B0 800, 2] B3 A IO 3B S
EEL MEEORKMBEEREE, AS REE4
FELZEARK ARERERICHS, RFEEE
HREH AN, EEEAR A LEAREEARER
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LERBE FIMEAR10.12.13 HEREE L%
BB B TR, BEE R 11,14 KMERRB Bk,
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Fig.4 The two-dimensional electrophoresis analysis of
Chinese Spring root proteins after different
concentration of salt stress
A% B Control;B:1.5% NaCl;C:2.5% NaCl;D:3.5% NaCl

B st 3% i Trizol 148 v %4 /1N 3% 4 BB R 447
BEEE, FARY 1200ug 0 85 %75 P B [ 2-
DE B BEHAMRAN. A HEH BEKGFH
BEEHEE, TURENEREBAAXIHY
K,

3 itig
3.1 EaR#REE

FEARKE 2-DE FLBHHY, HELWE
KR RENEERD . AYREEAR
BASEKSEERZIASDFEHEE, MB% &
X ARUREMBKERE=Y" . ARBRAT
MEBEBEHRANBRIGIBRBRKENE, BT
B 2-DE Bk,

R T 4 L 37 32 R X4 1 R O A O B
HAR, FBHBEEaHE FEURLETRERA
MRKER, RBREH, EBHMEBES K TCA FiE
F Trizol Hi 8 1 v 9 57 P 8L T 3 7 e YK R 6 | 7R
KWER AEEARNME ETEURTRE, B
1-B o 7% #9 Trizol b #2375 & el vk I 6 2 0 H AR
TCAIREATUM S E LM EE, #EBARK
IR, HXF TR BETH AN E G TR ELUSE
SRR NTRE - HEEARHAEEA™,H
MEEAS5.6.15, Fbt, TCA RBRBREYRE, # 5
1 TCA ZB AT L, 21 B & Bl pH 4
K, BB B AR R AR b B E
MIER., Trzol HEEPARABARE. AEHE

M5 B4t BEREMIBXE
Fig. 5 The enlarged boxed regions A-D are shown equivalent regions from Fig, 4
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0. 3mmol/L R M HLAY 95% Z. MBS WK Lk, BB A X
HEREARH TR E, NE4PaLIES, A
U ERBRNBEARBERE EEZHR, U@k
i, 25 FREBRAAERFAR,
3.2 LEENER

EYM FHBEREE W 2DE BN TR
HS PRESAKEERKPANSHRENE
HRAESREURE EWRERR FAEERERY
BEARAHMBER, B THEE-KFFREERAK
MEEEEAR BEAONERBATE; IR LA
B, EEEEAER LRSI, RHTF M
MRABRELEKEZFPEMEEELRREIN LR
TR, ARBEHT 800pg #1 1200pg Ffh b #
BTV, BMEERRARES EHEEY 1200pg
Bt Bl 800 g BY £ 293 N H R ; Trizol 4R
EREMEBEOHS EHERR 1200ug B FEER
800 g B & 480 N 1, AT BAF ) Trizol HHIR 8
MHMmREEMAEENESE, S EHEEHME 1200pg
B, EERNBEBRKEM, B FRAMSEE
EEAWEL,
3.3 mk&FRME

BRTEARERAEZSI, hEF YW
BKMEEER., B 7L IPC BATHERAN
BMEREA FIIREANB, RIBERPREET
Bk T 100mmol/L B S E W% B
BT, ERBRERAEASELR", MERY
AP EEBRENEEF AHEZIREMWESE
ARRTEEFREER, AR PRAZAHA
ZWUEHE % B4 IEF 4K s R B £k 6 18] X
EmEEs FaRk AT RRRRSE Nk, E£8A
BRESHEEMNESMALAARNEESH
E. wAh, A DIT 7 LN E AR B # A,
BENBHEYE EKETH2E W pH BE, B fih
EEFEE; B RN &8 pH FERF,
S RARNSHEDIT, BB - mEBER, EARKN

w7, BARESRRIRAT ST EHM(TBP) &
 DTT, (8 % TBP #3F % £ & & F DIT, i AR
HEW AESEARAPRERD, ARBETH
KA TBP A% DTT BB EH —HHER,
AR IA K Trizol 3 AT LATR 17 B0 R BUN 3 4h 25
BENEOR, FREROERESFHEET, K
BESBRGI R, WNEERKFELET
/N2 4R 2R ) A T SRR W ML B B R R
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