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mol/L &Mk .60 mmol/L DTT.4% CHAPS.40 mmol/L Tris.1% pH 3~10 NL IPG buffer.
0.002% BPB)EME @ . 428 24 cm,pH 4~7 44 IPG I &, EHF 250 pg AEX VR A 7 h
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Optimization of two-dimensional gel electrophoresis (2-DE)
system for protemics analysis of a radiation-resistant bacterium
Micrococcus luteus SC1204

DENG Wu-Yuan "%, YANG Yang ', GAO Peng *, WEN Wen-Ting 'y MA Fu-Lin ', SUN Qun '
(1. College of Life Sciences, Sichuan University, Chengdu 610064, China;
2. Institute of Biology, Yibin University, Yibin 644007, China;
3. Sichuan Institute of Atomic Energy, Chengdu 610066, China)

Abstract: The total proteins extracted from a radiation-resistant bacterium Micrococcus luteus SC1204
were separated by immobilized pH gradient-based two-dimensional gel electrophoresis (2-DE), and Im-
age Master 2D Platinum 5. 0 was applied to analyse 2-DE images after silver staining. The 2-DE was op-
timized by comparative tests on the important factors including extraction methods, lysis buffer compo-
nents, pH range 3~10 of IPG strips, sample volume. and isoelectric focusing time. The results showed
that the resolution of 2-DE profiles was significantly improved by liquid nitrogen grinding-phenol / ul-
tracentrifugation in lysis buffer [[ for sample preparation, pH 4~7 (24 cm) IPG gel strips, the sample
loading at 250 pg, and prolonged isoelectric focusing time (56000 Vh). This work provided a technical
basis for the further study on differential proteomics in M. luteus SC1204.
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1 5]

AR JOT 2 2 8 D\ A i R K P B RIS AR A
RS PRAE AE W] ] T WIS A0 M TR A E R A
THEARKFRXER . XWE # 3k (2-DE) & & H
B w s b e A RO R Z — )iz T
BRI W P B 9E. Bhakti Basu 5
X 1w B AT T 5T 3% 43 M s 7 T 4 S 3R B ( Deino-
coccus radiodurans R B EHP KM T 28 1~48
SHSFHEEERRILEA, EN105)E T DNA
152 AR LIRS I R JBT 5 R AT B A A DG 4R
F; Mahnaz Yazdani 5 #F — ¥ B K FE AT H
(Bacillus megaterium WHO) 2 H Ji 2H 18 3L 0] 43
Breb, R4 T 45 MRS SER . XEFFEN
5 DNA H4H B R HBIESEA G X iE
(I 5 X0 G 2 SR — SR SR TR A R 1) A ) (B
Mif 52 15 kGy DL b v F&E5E) 04056 5 58 1 A0 X 45
55, H B 52 00 R T A A R e SR
RTEA, FEBRA &M horE. #Ee
15U Deinococcus radiodurans 553X 6 ¥ v it 5
S B A DR S PR B 22 Sk

JBEFE T BR I (Micrococcus luteus) SN ¥ 22 [G FH
P, AT ER K M YRR,
JB AR B0 T, AT ] RO NI E e e A
. AR A A R B PR A K
EAH P HEAT T A ST, (E X B AT 8 G5 40 1 1Y
UK B B T 20 fF DL . AR SEE TR - fR IR
Al R ] L ) PR A R T 3 B B — ik AT R
i 4 S AE T M B A AR F AN, TER Ol 8. 0
kGy v SRR 5 R BAfFIRRE 1. 48 16S
rDNA 4+ % F M R B (Micrococcus luteus
SC1204), H: GeneBank #5524 KF938934.

AP IUXT M. luteus SC1204 L Ji] B, K A 5
il 45 07 2 AU A T VB B B AR R VTPG A% pH
BV L A5 H SR AR N () HEAT 0 Ak . DA Dy 32 v A 57
A R B XU UK ERAR £ . g ML Luteus
SC1204 TE48 55 15 1 4 g 2 34 1 25 11 BT 40 5 7 22
SE A, DL B 3 A AN A 7 R S 0 9 s 0 e AR
RE & R B AL, JE— 5 B HBU AR B i 1
Pl

2 #MREIE

2.1 #
Tt 4 55 T B AR T M. luteus SC1204, A<

i3

S 7E — i R A R ke A L O A R R T A B
53,

2.2 Hik

2.2.1 AW ERORRF EHeMmA HE B
TCA/NERE:  RIHM RS ) Zhang LF et al™ Jy
P BGE AR . B O e, H PBS
ZEoh TS VR 3 K. A 600p L ZEohi . vk b
BIAEE . 16000 g, 4°C B0 30 min, FEICTE.
IMATE 8 10% TCA NEIE W, —207C 3 1%.
ACCE L, WHETTYE . HIPTER A 80 26 P4 il 45 i Uk
WET —20C ¥ % T, A 300 pL 2% W (7
mol/L JR £, 2 mol/L B lK. 4% CHAPS. 60
mmol/L DTT, 2% pH 3~10 NL IPG Buffer, 0.
002% BPB)., #H B 2 min, J&& 1 h, 16000 g,
4°CE L 30 min, B LV, —40°C IR A,

WARBHE-TCA/N A 45 H &S Jr ik
CHEA B3N - WA S TR 48 B, JBOB K 50 mg,
IAGE & TCA/WNEREE W . —20°C k. 52k b BE
[F) 768 7 A - TC A/ T i 3%

WRBE-B L 2 Bk /N GEED [ )7 i (g
A . WO A B 0 AR A K 50 mg. A
1.5 mLZE ik (& 10% TCA, 0.07% B #Hikk 2 B
AN BRSO » 12T, —20°C il . 16000 g, 4°CE5
0 15 min, 3¢ L3, AT MR EN(F 0.07% B
ik OB, WA, —20°CHUE 2 hy B, 7R
FAPIER AT 80 Yo R4 VR 2 WA, —20C R %+
. A 0.9 ml 2% i (0. 1 mol/L Tris-HCI,
pH 8.0.30% FEHE.10 m mol/L. EDTA.4% SDS.
2% BHHLEE) . YK B A 5 min. JIA 0.7 mL
Tris M AN, 25 I E 30 min, BIEE 3~5 K.
16000 g, B5.0» 20 min, Y4 LJZAH, in AS & H
(& 0.1 mol/ L R4, —20CHE 2h L |,
ACE L 20 min, 37 B3, ULREH —20°C Hid i H
T2 L PN T R 80 V6 TR Tl 45 B ¥4 2 WK R 48R BR T
JE A 800 pL 2f# W, 1A, EF 1h. 16000 g,
4°C, B0 30 min, B EVE, —40°CIEE.

TR S Ty /e B0k 4RO U TR R
RBFEE-Wy i, HOR 5 — B 0 B i 16000 g
% 50000 g.

2.2.2 FfgrEeieysE ARBICRA T B
R, 24w 1« 7 mol/L JRZE .2 mol/L &K .60
mmol/L DTT.4% CHAPS.1% pH 3~10 NL
IPG buffer,0. 002% BPB; 2 Bc i 11 5 1 46
Fo, 389N T REZNMRE E 8 mol/L, RN T 40
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mmol/LTris.

2.2.3 mewyk LU EAEGEM AT, WA

Bradford ¥ & & A & . HL 250~300 ng &

M ERE, R pH 3~10 JEZ (24 em) F1 pH 4~

7T AR (24 cDIPG R 5%, HEMRFE 1 MAF R

BRIPHETE —m SR RE. REZE, BKE
*1 SHEEBRFSHEE

S TE B 2 vhi T A I A4 15 min, SRJ5 4%
% 5 7% & 120 5% 1Y BTN M Tk i B IS ( SDS-
PAGE) I+, JFIASE — 1) & & A vk, 76 5 K il
Hp15°C, EBTF ARG FE 1T W/, sk 45
min ZJ5. 15 W/B, ¢ IR 05 15 75 770 21 3K BE B IK
AP B 5 1 FEL UK

2.2.4 BigFe RABREE, Bk REm

Tab.1 Setting of IEF parameters SDS-PAGE Ji¢ FH [ 5 W [ 58 1 % J5 48 4l K 5 vk
Al RIECY THE A RELRIUIEY 25 min, §ft 1 min, #P 220 s, 0.1 Ag-
S;p Volgget Volaget increase model Tl;’ne Nogﬁﬁ[ﬁ%@ 10 min. {/EJE;(]FJE , E‘@, 1~3 min. j]l]/\
52 30 step 6 ZE W PREE 10 min, {EPE 10 min.
S5 100 step 1 2.2.5 BABa#5s RN Inage
oo e : Scanner £1Hi B 8, 43 BF K 600 dpi. I
S5 1000 grad 1 ) .
< 5000 crad ) Image Master2D Platinum 43 #7 2-DE Jig &l.
s7 8000 grad 1 VAN ] Y X L kA 2R (3R 2D LA SE ARG
S8 8000 step EX b M. luteus SC1204 S H 719 e A4 X0 1a] FEL UK A4 3R
£ 2 M. luteus SC1204 RE B 7 AN WA Bk R
Tab.2 Seven systems of two-dimensional electrophoresis of total proteins from M. luteus SC1204
R 5 BRIk LA 7 R G e 4 pH B 4 oy B AT 1] (b
System Protein extraction Lysis buffer Loading quantities pH gradients of IPG strip IFE time
1 WA E-TCA/ TR % 1 300 3~10 6
2 WA -TCA /15 il % 1 300 4~7 6
3 W T -1 12 1 300 4~7 6
4 TR RUBIT - T/ g 0 U 1 300 4~7 6
5 WA TIT S -1 /R oy S 0 T 1 250 4~7 6
6 WY -1/ o 8 0 T I 250 4~7 6
7 TRUBIT - Ty /o g 0 ¥ Il 250 4~7 7

3 HZRESMH

3.1 AEEBARBRAENRRIEER

Sy HTHES T LR AR AR O TR R S R
PRI B AR AR, WA 142 pg/pl,
PR A 64T S 82 1 el Yk SIS 5. TSR FH TR U BIE B 1
J5 3 R AR 0 B AR S S AR R . ARl
JIORETAE E S DI IDNES A R N AL N A B NN (1 7
PS8 R B 43 50K 5. 18 pg/pl 4. 72 pg/pl
4. 38 pg/pl. B HL UK 4528 WoR . A 0T -
TCA/ TR il 8% (B 1) PRS2, H A%
HOW . 78 (I BE S B0H 388 A W B - vk 1 1R
W CE 1) 5 & La AH L. B A5 0 B 2 B 0 4
I ECH 4635 WA ES - /8 o B 0k R
H BRSOk (B 1o B af. B S EURZ . ik 502,

PR I 32 vk Fe 3 A T G B B ORI M. Luteus
SC1204 fy AL Ia) HL TR FE & il 25
3.2 HMEWEF X 2-DE Bl 5 %M

M2 AT LLE 7R H e S 2% 1 B A [ Y
LT . 24w 11 (& 2b) 1 28 R PR 33 4 4 1
T (E 2a) 5y B 5, JL TR MBS, B A
Wl 2, Horm¥ssral. B s 20 55 5
(i FHC 7 11 %) 2 A Ok 1 45 2 R i
3.3 IPG K% pH Xt 2-DE B i i 52 g

g R, ffiH pH 3~10C&l 3a) By IR 45 T 1%
HL UK PR3 v AR e R R AR v o0 A TR R M g . B
Uiy 2R S B A, 3K A 15 B BT R B O ) B T
(R 45 | 5 L #8204 T pH 3~10 2 Jal, Nkl 17
RS RZEEAR SR, WH T pH 4~7
() IPG i 2%, SR L B, 1 pH 4~7 (R 5% (E
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3b) B A5 L Uk 3% R AR 2r 3 SRR P R IXEA> BRJH pH 4~T7 19 IPG 4.
i EE R 0B BT P e . D 2 S g

pl

B 1 M. luteus SC1204 % R R 4] & 7 % k1309 & & & 2-DE H#
a: WABES-TCA/PIER . KR 25 b AW B KR 35 o WADHE-B /8.0, KR 4
Fig. 1 The 2-DE of total proteins from M. luteus SC1204 extracted by different sample preparations

a: liquid nitrogen grinding-TCA/acetone method, System 2; b: liquid nitrogen grinding-phenol method, System 3; c: liquid ni-
trogen grinding-phenol/ultracentrifugation method, System 4

[ (S

o

B2 FRRAALMiEREF G M luteus SC1204 %% & 2-DE B %
a: R T KRS b HMWIT, KK 6
Fig. 2 The 2-DE of total proteins from M. luteus SC1204 extracted by different lysis buffer
a:lysis buffer [ , System 5; b lysis buffer [ , System 6

B3 REKZLE pH EEM M. luteus SC1204 %% & 2-DE H i
a: pH 3~10. (K% 15 b, pH 4~7. 1K % 2
Fig. 3 The 2-DE of M. [luteus SC1204 total proteins from different pH strips
a: pH 3~10, System 1; b: pH 4~7, System 2

3.4 H&mLEHEX 2-DE Bif s %N £ 6 h (0 UK K (8] 5a) 2 BE R i [RIRE A0 Hr, 45
2-DE Bl @ x . AR 250 pg By HLIK & i 2R A 6 b1 F K BT 1Y 2 1 B AREC 591 A, T
T (] 4b) %5 300 pg (A 4a) B TF M . 185 2 800 S0 AT by Uk RS Y S A BE B #1672
D R E S S g h B AR 250 pg BUF. A HASBERORW B 4F T 54 6 h.
3.5 ZHBEELEMEX 2-DE Bt/ &

ZERFE], RBAE T h BRIk ENE (B Sh R
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B4 RE E#HZW M. luteus SC1204 %% & 2-DE B &
a: 300 pgs & 4; b: 250 g, KK 5
Fig. 4 The 2-DE of M. luteus SC1204 total proteins at different loading quantities
a: 300 pg. System 4; b: 250 pg, System 5

BS5 FRREF®EEEG M. lueus SC1204 %% G 2-DE H &%
a: 6 h, K& 6; b: 7Th, k£ 7
Fig. 5 The 2-DE of M. [luteus SC1204 total proteins at different IEF time
a: 6 h, System 6; b: 7 h, System 7

TR S
4.1 EARERAHE

R 5T B A R R T R A L P
Y. R EOR TR O S IR R, B R )
9 200 J R SR FH R 7 PR AR, R LK, B S
A eV R IS AN (S 20 R B 3 R R
T g4 3 R A ELAREL AT B AR R R

BB VR i R B A B S R 4 F R AR Y
HEAT 00U P v i R i 4 R R e R
ARSI SR FH W 35 4R B 48 ST AN M. luteus SC1204
BEH, ARG 2-DE SRR, HH AR Z.
0 HL 5 DR B 0 e A [ o 45 O A AT R S
BRAT B 2 o A B 745, i B i 2 11 K i Tl R
TG L R AR . T A BRI TR L
AR T IR A ER A S R A
S AT A0 ML P R SRS DU AT DG e R
PR AR B A S T BE AR BT O e i i v
(Y 5 J5 — IR B0 TR %8 50000, fifi 2-DE [ 3% 25 SR
BE T i — L eE.

2-DE # & 119 il 85 AN H 2R IS & 08 0 1 11 Y B
il 5 PR I O ARG I KRR B b A . T TR
HLUK RS R 2 E AN ARch iR S
e TR B PR 3R BB T P 255 ) CHAPS 477 48
B U P R R 0 B AR A T A
B3 4% CHAPS 5 2 mol/L BilRF1 8 mol/L
REFERA T OSSN Tris AL
A BT R AEDY I I B I A R
i, DRI B 11 A S 8 | SR TE M. HAEE
REEZ.
4.2 WmEEBk

WFFE R, (02 Y0 pH B B 2 23 4 T
P LR E A, JUH R B E H. Robert
Wildgruber M #] ] pH 4~5, 4.5~5.5, 5~6
M 6~9 AL Hl pH B4 0 B i 2286 D REEE
FIBT AL T pH 3~10 By 4% H %@t 755 4~
IR, ALYk T pH 3~10 MR M I 4
Xt M. luteus SC1204 () B A HAT 0, KK
WP B PR e, 2SO pH 4~7 3
LM e Ak AT XL HL vk, B T AR pH B



418 Wl K FF/RCE ARFF RO

55 %

HEASHER, EEABINT 10.01%.

X B UK Y 2 B R0k 5 B AR 2 0 G
TEASE S, EAE R 300 pg I, BESUAHN 2
H w4 B A ol R 1 R A
(DR AW S o i = BN UK e S B =1
KA s AT R W S [A) 2 R 2 ) Y 0 B X
BAEBTREMIEEE. WRNE, LFEER
250pg 11T BT I, 2 F AU 2 T R

RENMO MR B2 ik g . REAR
58423 1 AR 1 K P R IR BT ) 4 R s H
RE S il oKz T 5 20l 2K 1E PG R
mEh (BB, sLEEARIEZE, LT &
B o 7 A KT 2 SURER 1 B 2 R AR R
PR R 7 REC T R AR R DA IR R A S A
BRAT TG W Y H Tk P

3 L F A BRI, R B AT — 1/
EHHEELOERB M. luteus SC1204 B EH, R
filt b PR R R R . A 40 mM Tris, 24
em pH 4~7 IPG K4, FRERE M 250 ne I3 >4 7k
1B A I () BE SR AS 44y B B Y 2-DE B3, &5 T
J5 S8 BT 5 o3

S % Lk
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