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Abstract ; In order to obtain the best protein extraction methods of maize grain for 2-DE ,and establish the best
grain protein 2-DE technology system, quality of the proteins extracted by 3 different extraction methods were ana-
lyzed ,and analysis of 2-DE for comparison in the same condition was done,results showed that the protein extracted
by soluble protein extraction method had high purity , moderate concentration and the most abundant protein spots of
2-DE ,was most suitable for the study of 2-DE ;in order to determine the most appropriate isoelectric focusing condi-
tions , isolated distribution clearer protein spots, use the protein extracted by soluble protein extraction method, pro-
tein electrophoresis sample quantity and IEF parameters were optimized , the most suitable pH range of IPG precast
gel for maize grain protein was determined , binding protein MALDI-TOF-TOF mass spectrometry analysis,a set of

protein 2-DE technique method suitable for maize grain was established , that is, protein extraction use the soluble
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protein extraction method ,isolated distribution use the 24 ¢m,pH 4 =7 IPG dry strip, the proper amount of sample
for electrophoresis was 900 pg, IEF procedures:500 V,1 h,1 000 V,1 h,2 000 V,1 h,4 000 V,2 h,8 000 V,
4 h,8 000 V,80 000 Vhs,500 V keep. It was laid the foundation for the further study of grain development

related proteins.
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3 AP PEEE F TR IBGE  FRECEOR TR 2 g B TS

R D PYPP WA S BB R 5% %8 50 mL
FIECOE S, A 10 mL 28 B BUR (25 mmol/L
Tris-HCI, 10 mmol/L. KCI, 20 mmol/L MgCl,, 10
mmol/L DTT, 20 mmol/L PMSF, 0. 5 mmol/L ED-
TA) ; #& % FE2T, VK EFCE 30 min;4 °C,10 500 r/min
B0 30 min B FIHWREEA S —BLDE D, WA PN
A 4 fERFRA & 10 % TCA F1°0.007% DTT F 75 i
W, —20 CULVE4 h BT ;4 °C 11 000 /min 2
0 30 min, 7 135 2 A5 ARG 0.007 % DTT (1)
B UTEE 1 h;4 °C,11 000 r/min £5.0> 30 min,
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Tab.1 Comparison of protein different extraction methods
FEWOT 12 MR AFRS R/ (mg/g) ABY/mL HEE/ (mg/mL) 468 AR R/ (mg/g) RAFLIE/ %
Extraction method Yield of crude protein ~ Volume Concentration Yield of pure protein Purity of protein
H. b
B ) 6.85 +£0.441 0.5 9.36 £0.624 2.34 +£0. 156 34.13 £0. 198
Phenol extraction method
TCA/PIRRTLEE I 77.94 £7.540 5.0 2.91 +£0.307 7.28 £0.767 9.34 £0.091
TCA-acetone method
Al H, N
T H RIS 1.84 +£0.095 0.5 5.42 +0. 156 1.35 £0.039 73.56 £3.453

Soluble protein extraction method

T 2l A BT i = YR x (R B/ ifAE Bt

Note ; Protein yield = Concentration x Volume/Fresh sample quality.

FBE TR MR BOE RS R A BUR E R T2 £, & TCA/INEILIEEIE 7 52, mitkal
K,IEE 9. 36 mg/mL, TCA/IN UL HE L f AR, 9 WL, TCA/INBRTLYE vk BAR ARG B0 25 1 B oK, (B4
2.91 mg/mL, 7] AP H R HGE N 5. 42 mg/mL, BB ARG, TRt B A1 5 I h v B SRR IR B 1 ik
VR TP B PRI TR A BCR BGE I i BER, HLAASH R RO (E Al R I i T i
T TCA/INBRTTHE B ; TCA/INBRTIEE AR H BBk ARl B Bk i e/ (H Al ey
P2, 18 77. 94 mg/g, Ml EPEE A BHERPGE RS HAKEDR
D UK 1. 84 me/g, By UL TR N A BT 2.1.2 AEEEBOFE B E A BBkt 78
PAFHAE AR  TCA/NIRPIE AR AR SR R AR 8] 45 5 AR R i 25 1, R
ARt 2  (HE AR B, XN 9.34% , 13 cm pH {H 3 ~ 10 BB B3 B | TCA/ P i %
W Lk AR B PR R Sl R (I ARAS A RNV ME R A SR G 3 RO SRR B (A A T
HEH AR E A E A R BGR s AR TR AR ILE L,
fi i/ (B 26 e, 38 73, 56% |, o2 M 4 IO 1Y

o 3 =phl 10 pH 3 =pH 10 pH 3 = pl 10

AT R
Phend extraction method TCA-acetone method Solube protein extraction method
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A B.C IR ab e KBUICRFRIE R,
A,B,C were a,b,c region amplified.

E1 FEREGZRERNES RN EEKE
Fig.1 Comparison of different extraction methods of protein
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2.2 EXRIFPWEEKEREROEL

2.2.1 SFARERMMAL KR H pH E 3 ~
10 24 em 1 IPG 4%, KAb AE 78 458 SR B 4514
PEALET EAER 1 000 pg, 2R 4E 60 000 Vhs, P45 R £
FMFIG , BAE R 800 g, SRICHH BB BTk,
R4 70 000 Vhs, 5 i RAEFLT LR 2, BLUKEE R I
K2,

x2 ZRERENUNEER

Tab.2 Procedure of isoelectric focus

AL Before optimization AL After optimization

AR

Step THET L HUE/V fif l"'ﬂ/ h THETT HLE/V i |j|ﬂ/h
Booster way Voltage Time Booster way Voltage Time
S| Step 500 1 Step 500 1
S2 Grqde 1 000 1 Grqde 1 000 1
S3 Grqde 8 000 1 Grqde 2 000 1
s4 Step 8 000 60 000 Vhs Grqde 4 000 2
S5 Step 500 [En=giniL] Grqde 8 000 4
s6 - - - Step 8 000 70 000 Vhs
s7 - - Step 500 TRt
pl 3 pH 10 ph 3 »pH 10 L2 900 pg, R HUER 2 PIRALE I RERT R
- FEHE N ZE 80 000 Vhs,,
. S 3 AT LAE ) pH (H 4 ~7 20 B8R 1
e T pH {3 ~ 10, FLE (UTASHI 0 395) . BOR
4_?;-, o e ST 620 A5, 5 pH {H 3 ~ 10 AURLTE 374 4> i
phmnree .. _| S DT 246 /25, 3 LS TERBLIN , B 5 s S 5

71000 g, 60 000 Vhs 800 g, 70 000 Vhs
B2 AEEESMEERERER
Fig.2 Comparison of different sample
volume and focusing time
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FUR B RO 2% i 7 BE A, BB SO 45
SRR IS W] 0 G X R O, o T R
F o B AR B 4R o, B ] /b | 2
SR T, TR IR A 73 B A 4R g 14 () I — S 2 A
e B, HE IR BRI R R 519 A R E
374 A, Al UL b AR 4 [R) I REAS I 3 59 2 R
AR Rl 98D
2.2.2 GHRNLREIF EREEATS TR
B AT T 5T W & B, EAT T A TR A5 R S
REEAZ R XA, S5 R ERD], 7E S pH
{E 3 ~ 10 A L A b B He A
ST EEANTT ISR AR 28 /D b A ] — LI 2 3R
IR R A A 21 5 156 P e B R KRR R A
PR e B P S 2 9 B /0 2 O RS
5 pH H 4 ~ 7, BT LR pH {H 4 ~7 BB SE, 3 B

TR K

pH 10 pH 4 pH 7

A i - | B - 3 i -
pH {3~ 10. 800 ng pH{ 4~7. 900 ug
1 ~3. MALDI-TOF-TOF J5Ti& /347 SR HR % 28 11 B

1 —3. The MALDI-TOF-TOF Mass Spectrometry protein points.

B3 AEFEASEELER
Tab.3 Comparison of different isoelectric point range

2.3 FBFEEREEERTESN
%5 1415 &0 MALDI-TOF-TOF Jifi j# % & /N AU X 2
FIBTR BT AT 20K, 7 HLZOR R g (0,75 12 5 Hfe
B ARIMAT O 75 e i e 1 B
YE AR, DL BN AR R LS BEAILAZ
T3 B AN oo S R B R DL
ANRIBE AT ARG 3 A s, 28 DRI AR R R IR 55
AT MALDI-TOF-TOF Jiii% 4301, 428 1154
JEE PN T gt R JBE I MALDI-TOF-TOF Ji 1% - #L, 3545
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JR BT FE S E S (K 4)

i F Mascot BA4AE NCBInr £ ABIE JZE k1T
LeXd,3 N AR VCEC R TAN M (R 3),
MR 3 BN 3 MR E S E N EAFE R LE
15 5455 312, B 3 47.59% , R — DRk

MS of gi|226493908|ref|NP_001144369.1|

B8 1 LOC100277287 ;2 5 454y 112, B % &
24.37% , — AR ;3 5 45340 313, 4 15 %
68.28% , &— MR EIRE M , UGS % B
SERE YL 0 R AR 5E 245 & MALDI-TOF-TOF Jii 1%
Y E BT

gil226493908| ref|NP_001144369. 1|-1325.62:MS/MS of QISHDEALWR

1 671.853 4 g@
20 0007 4 g’"
- . =)
g'élﬁwo 1 344,553 2 81 g ¢ _
: 13256159 @ 3 2 & z
¥ £10 000 2018977 5 ¥: =) = 7
5 000 2 064964 42 1419758 “' E =
766, i =
Joesz SRRt L F TR hossh yspospo 2 SoLnss .|l Tl,T Ll L1,
1 000 1 500 2 000 2 500 200 400 600 800 1 000 1 200
fi Bt L
M/Z M/Z
A —JRRBHAE SRS ;B KB 1 325.615 9 (1 KBRS R,
A. First-order peptide mass fingerprinting; B. Second-order peptide mass fingerprinting of peptide 1 325.615 9.
EH4 1 SKRANKRERESEEL
Fig.4 Peptide mass fingerprinting (PMF) of protein spot 1
%3 ZEHAMKA MALDI-TOF-TOF Rk & E&ER
Tab.3 MALDI-TOF-TOF identification results of the protein spots
. o o4 b R U N S YE
BER4 \ EARE  Sms o L NN
HEHID i 4REi(30 . LR/ BEC My B EfH
Sample X - Protein  Isoelectric .
Protein ID Description } Coverage  Pep  Protein Significance E-value
name mass Point
rate Count  Score Score
AR EN
1 gil226493908 | refINP_001144369. 1| 33588.04  5.47 47.59 12 312 62 0
# P08 el 1P 1 Locionrmasy
2 gil1956580291ghl ACGA8482. 11 R 26539.26  6.28 24.37 6 112 62 0
3 gil162461576 IrefINP_001105217. 11 ZEEBREH 32450.46  5.50 68.28 18 313 62 0

3 ZR5iw

3.1 MATERMHANEARNEDEBXRRENES
FRRE A %

ANFIRIFGE A LR FH AN ) B4 2 1 4 B i,
BUSURAIR , 8470 20 B0 S R0t | 2 (I 56
FCAS T TCA/ PIBRTTVE R | Bt JWE B/ T4 B 1% | Tris-
HCL $2 BCE: It B Y Tris-HCL $2 Bk 4 #hig Oy
2, 4 R R Tris-HC BEHUE s 2, XL HE Tk
SARAT, TCA/ DI T VE 15 i e b, B TK AR e 2%
i} BT AR TR 22 R AR B SE P HA T
TCA/ PR ERHER I | R B A R %) B 4R Bk (4 4
BOSCR  TCA/ N B R B Fe i, BRES LT g
T TCA/ TR B4 G A 1 B0 6 /N2 AL 25 B Y
PEUSCR 5 T ST REME RS ie, ABFoTE
PO S0/ S/ AL il R T A RSy
TCA/ P ERICTE D B HEBOE A AT 7 M 2 B ek
3 FhER AR B R UEAT F A, T VAR R AR B
B AT AR AR, A e WIS P RIS A
XA K EESR , AH R VKSR E T, vl R R 1 4

POk B A2 UK RIS R M, 02 3 Fhodirh
ROR B b I B R BT 1% R TR A 2 Kb R R
FA R i) FEL KA 58 () 23K

3.2 RUTEABESHE, BT ERMFNNEE

W %A s R R AP IR B R I AR
P B A5 118 0 S 205 R T A R, AN ) 1 45 s SR AR AN
AR X R I RE A SR ANA]  IPG T REACI B pH
(B FEIAS 7], 45 A SR AR SR AN AR ]

R TR R 1) A S R AR A O AE e
ST AT AR A S RSB T T IR,
B 1 IPG SR FE pH (EYE R, SR pH {3 ~ 10
PR 45 B, L A0 B BT, B A& 800 pg, R £E
70 000 Vhs, RCREAT, 8 B FZ 501 7E pH {E
4~7, KA pHIES ~T7 BIBSRATH pHE 3 ~10 1Y
REAGIN 2 TE 22 (%) B 1 ot i, AR s A TR 3 5
HEST T B RAFRORL ] LUK B AR AR R BIR A 24 em
pH {4 ~7 [ IPG TH 5%, LFE 900 pg, 55 s R AEFE
F¥:500 V.1 h,1000 V.1 h,2000 V.1 h,4000 V,
2 h,8 000 V.4 h,8 000 V.80 000 Vhs,500 V {443 .
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