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Establishment and optimization of two-dimensional gel electrophoresis condition for Candida albicans
proteome analysis
YAN Lan, ZHANG Jun-dong, CAO Yong-bing, GAO Ping-hui, JIANG Yuan-ying* (Department of Pharmacology, School of
Pharmacy, Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To develop and optimize a two-dimensional(2-DE) gel electrophoresis condition for Candida albicans
proteome analysis. Methods: Total cellular protein of Candida albicans strain SC5314 was extracted and subjected to 2-DE
under different conditions. The optimal conditions for sample preparation and 2-DE were screened by comparing the following
parameters: cell broken methods, contents of lysis buffer, on-gel protein contents, and linear or non-linear immobilized pH
gradient gels. Results: We successfully established the method for Candida albicuans protein sample preparation and optimized
2-DE condition for Candida albicans proteome analysis. A satisfactory 2-DE map with good repetition and resolution was
obtained. Conclusion: The optimized condition of 2-DE in this article is suitable for Candida albicans strain, which paves a way
for analysis of global protein profile in Candida albicans.
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1.1.2 #AM 0.5 mm HRMRUEPIELRIW A Sigma 2 7 5 P
SR IR EER (Mini Bead-beater) ) F ¥ SR W £ Py FLH B4
FR 2\ ) 5 48 4 7K HL (Hitech-KFLow) W [ L 1408 5 5% 4 IR
23] AR pH BB K 4 (IPGs) \PTOTEAN 1EF % i B £
HLUKAL (Protein Il xi Cell 2 Ef VKAl B B4 . GS-690 6% i
FH#AL . PDQuest 2-D % EG 53 HT 41 H Bio-Rad A F ,
1.2 BHRAEBIRR HEWKW (Candida albicans) E R R
Mk ATCCMYA-2876 (SC5314) i 36 B 77 16 3 K % Fonzi
WA #REW ., YEPD #35W . BERHRE 10 g M 20 g,
T 20 g, Jm=7E7K 900 ml Ef# . IMA 2 mg/ml S5 K
W 50 mlEAZE 1000 ml, 55 KK 4°CHRAF,
1.3 OA%BEZTORAHERHE HEBKE SC5314 F
YEPD 5 3% ¥ fP 4R % 15 9% (200 r/min, 30°C), #%: 2 Wik
16 h,fli Dgoo =1.0.1 500X g B> 5 min YT 40, PBS 28 v
TR U 3 RIS 2 B 15 3R W SRR T L 43 ) 4% BT 4 O ik
Fla A SR BEARMESL, FE— EET 10 ml ZHR
A(5 mol/L urea, 2% CHAPS, 65 mmol/L. DTT, 0. 2%
pharmalyte 3-10,0. 5 mg/ml DNase [ , 70 U RNase A, 100
mmol/L PMSF,100 mmol/L. EDTA), 5 10 ml [2 ¥t 3% 55 £k
— i BT B BRI AR LUK VA R R IR 30 s 1 EK 30
s ANLEHE 6~10 K, 4°CF 5 000X g B> 15 min, KRB
FEBRFANMEHE A, 3% 10°CF 10 000X g £5.0 30 min, FIT
W, EEWAET 10% TCAWHNEER, —20C 3%, &
DT E ARV EA FIKNEE R, 805 ZRET .8
fig T Rk W, —T0C IR, R AW BG
mol/L urea, 2 mol/L thiourea,2% SB3-10.2% CHAPS, 65
mmol/L DTT,0. 2% pharmalyte 3-10,0. 5 mg/ml DNase [ ,
70 U RNase A,100 mmol/L PMSF,100 mmol/L. EDTA) , 3
RO KNI DUE S RS S ER (D —B, FE= 0
FH B BRI PR T R AR B (1, B0 R BRI IR S
10°CF 13 000X g B> 60 min, W4 L 375 8 BD R 28 14 5 42 B
Yy, —70°CIRAF, Ty I 1 2% W B I A2 vk i b LAEE 7S
W L AL 10 s, MK 10 s, LT 6~10 K, 10C
13 000X g B.L» 60 min, Y _EiH B — 70°C 17,

T A R D A2 4% IR Bio-Rad /2 7 RC DC & A & &1k

PG Ul AT BRAE S O AR LTS v BREE A
1.4 GAKRBEZO R HBERKR B R
1.4.1 % —%—FEH pH # £ % % R & (immobilized pH

MRAE 1.3 TR M
B 1 4 7 2 4 R R R R L LA ) R R 4
I HL UK &
SR 17 em 56 pH3~10 e MAEL M IPG fi% 4 2
AT AR 2R 00 A e A vk 70 B L LR FR L Ar B 45 2R
S BAEFLRE Wi s kAL 12 h, EFkM 50 V12 h; B

gradients isoelectri focusing, IPG-1EF)

# 500 V1h, 1000V 1h, 2000V 1h;JHE8000V6h;H
FE3KF] 60 000 V « h,

o F T SFRRES RS AL BT 10 ml T
W (6 mol/L urea, 2% SDS, 0. 375 mol/L Tris-Cl pH
8.8,20% Hil,0.2 g DTT) ¥4 12 min, % %&F #4758 12 min
P-4 (6 mol/L urea, 2% SDS,0. 375 mol/L tris-Cl pH 8. 8,
206 HAl ,0. 25 g WLZWERE) . B Ak 0k T HE A 5 — 4k
K.
1.4.3

1.4.2

B — T+ TR R AT BE R Rk
(SDS-polyacrylamide gel electrophoresis, SDS-PAGE) ¥
HH PG I 4 ¥ % 2 SDS-PAGE ¥ 4] & & J5, F & W
0. 5 Y A% 45 2 3 BE % . 25 mmol/L Tris, 192 mmol/L H & # .
0.1% SDS, J& it 8 B #) 3 [H E IPG K 4. JilA B 2%
PRV, LA (10 mA, PHHLHR) 30 min AL HE R L 1 /5 42 &
B ZE 40 mA #8417 SDS-PAGE L yk. 245 B i 0l i F% 2 5
JBE IR 42 4

L4 BERpe—R% LMD ks, ik
A5 5 I VR M B S (25 ml R, 100 ml FEE, 125 ml A8 4l
AOH 60 min B A A BERAER W (75 ml HTEE,0.5 g 6
KBRACERER AN, 17 g BEPREN . 165 ml #417K) H 30 min; 46
JKPE 3 WK 5 min; K BE M AE I W (0. 625 g TR 4L,
4K ZE 250 mD HACE 20 min; BWAIKYE 1 K. 5 min; &
FE A0 (6. 25 g BRAR 4N . 100 pd A, 8 4liK i & 250 mD
HCE 2~10 min; B %E I BCAE L OE W (5% 28 P& Ik R
B B AR B 3 %K. IR 5 min,

1.4.5 BEREGI LT FLE BERA GS-690 L%
BE A MELANIE 3. 0 Z 4 35 15 A ik 1B 4% Ak 38 4% 14 3 #7
FL Uk PR 3

2 # R

2.1 AAKAEROAMNEFT FORE WRIE—HE
FAFHYE AR B A RA 15~20 I RIS RR LB s &,
B AR . HhAh R A AR LM IPG R 4 AT LA B4
B4y B pH A~7 JEFENE A E D,

P vk T B AR B T A Uk R R 2
TN, 2R R AR M SR B IR AN 2 TET I R R SB3-10 (9 m A8
FRAT Y B 1A B 5 B B 0, 80~ 90 AN, EE S NKI 4
T AR A, AR X 43 R AR R A B AR T

505 8 A H L ik =T R e IR AR A G IR AN SB3-
10, fHA R Al TCA YLTE J7 i, 8 B Bt S04 B W) W 3 s
900~ 9504, JUH I FOMI X 43 F I Ak 2R 4 IR B SR A AT —
FE B M RPE B TR (B 3) (Rl TR b AR S (800
pg) + 15 = P AR TR 4 R L B X R R SR AR A

MR R A AR B TR 1R R B R RN RE S A AT
0 1 R B A0 RE )
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NL

1 ZBAFEF-HEESHE
SC5314 S E A RK 2-DE B
Fig 1 Two-dimensional SDS polyacrylamide
gel electrophoresis of total protein extracted from
C. albicans strain SC5314 by using lysis
A and trichloroacetic acid precipitation

NL: Non-linear pH3-10 IPG; L: Linear pH3-10 IPG

|

B2 BREAEZ_HEARKE
SC5314 2 ZE B F#Y 2-DE E &
Fig 2 Two-dimensional SDS polyacrylamide

gel electrophoresis of total protein extracted
from C. albicans strain SC5314 by using

lysis B and trichloroacetic acid precipitation

B3 BREAFE=HE&EBASKHE
SC5314 2 E A LAY 2-DE B i
Fig 3 Two-dimensional SDS polyacrylamide gel
electrophoresis of total protein extracted from

C. albicans strain SC5314 by using lysis B

2.2 FARLEHFRE WROEARKEITE=ABEEA
i, LA 800 pg b AREF, B T BE S SECH 900~ 950 4, 5
300 pg L HEAL L BEBE S BRI I, HL A W R 1 g ) 36 R
(B 331k 600 pg BHERT EEERBE S BB LEREAL S
800 pg FRERT IS CENE) 5 L 300 pg L AERT, 2R (5 BE 48
LA 1 500~1 800 A, Hi & B G e /b, B & 1 2R 11 T B
SEE D,

4 RBAEZZHEEIHE SC5314 B
EHBRK 2-DE B (EB LHEH 300 pg)
Fig 4 Two-dimensional SDS polyacrylamide gel
electrophoresis of total cell protein extracts
(containing 300 pg) from C. albicans
strain SC5314 by using lysis B
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R R R K PR BT R AR T R B S R R R R
FURA 2058 = Ko AR Z —19, 2 il 4k dg k90 5
WAL B A TRE S A SRR b B TEF, SDS-PAGE, % {0
EA, AARREE A R A HT5 H Ak IR R R S
Mr B Sk, A FLRR IR 2 A L DURE A 1 25 B R A

ECRE AN MR R R R A AT . A ARBRE R A
T8 (1 200 M BE M RE 2 1 T 5 SRR L H R RO DL LT R 4
A R T A BB A A, X T A 9 Ak A R R B 2 O A R
BRI 1 AL 0 R 20 f LA Al s Ty i 3T Rk T AR L A
S AR 0 T P T, R B S K I ) T i R R R b
B OV AR R A T e R B R 9 Y B R Bk T L
FT0G B A0 RE L AR SR A RN N B . A, R F
AR B A 0 AR B o AR P B A 8 T BE 4 D B AR 4 R Uk
P R, A BF 5 R R T B fRT A B4 B L A im A PMISF Al
EDTA, I ik 72 40 o B 5 i 45 45 T oKk v o 147, DK i 410 4
G M L B R R R

AR AR S ) A 07 (0 RE R AT A 2 o 0 2R R K L
ffANE A T 35 B 0% 10 I AR AR B e B A 3 1) 2R A
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R, PRZJEFH R A A M0 L 3l o ol A8 s 3R Sl S A 4
R AR LIS, T AEFRARE TR, AUF5TED
LU 5 A e kPR L 2 AR R AT DL — 2B iR R
filt BE . 2575 500 5 8 vk BE AR 1k 59 A FH AT B 0k R o g K
YERIM 2R A . CHAPS &2 i ] 19 etk 85 7 £ 757, SB3-10
Je HLA K2 T e B R i 00 e M B 3R R, AT L
CHAPS B A7 BE 38 £ 31 B J5 00 8 H R 2 T ) AY 5 K 1
H o ARG LR 2l Dk RS B i 3 — 5 T & SB3-10
S IE S, BAh IR EGR DTT ol DI 2 B, 1 35 45
P Ab T3 JFIR 25 ; DNase T Al RNase A 7 [ i 1% 2 , ¥ H A8
KA R AR RRE O R, AR A
BT I B R E R T R AR R B GE TR A
43 B R R 1 dm 0 T L FRAR T R A R Y 4 e Tk (A
T, ER ORI A, S — R VA A M 2 0 R R R O R A
I 25 2%, o7 e I AR e A R A%, S FE S R A A R
FE HL 3 1 3R 30 R M DA 3k B0 AR e S pH XL,

= G TR T TE T LA S 45 A 5 AR5 Wl b Dk 19 2% O, T s
T OB RRET, HEAMALAASKBLEHS =
ARETRUTVEAL IR , 8 O B H W1 @b, R W UTIE I AN 2
TERAMK HFLZEARIRIEAES ELE, Wi, b T
I FER KR E G B AR R = AR TR .

1% = B 25 1 50 0 s R A R TR AT S A A R L
[ o s a9 Y S S W oI (S P S B o = U=
B R A R 2 R e L R PR R T AR A . B
BE S AL HLR BB A E Y R R X R4S & % 1Y 2-DE &%
4y EEE, — MUk, EARE IPG IR&M pH B K
FVRE & v B 11 J5 0% 1 0 ORI RS L R L A 3 BT R B A B
F B A TR 47 98 5, BIF 5T 3 B 2 1 B A, A5 4 R AR b
b DA e = R A R 5 I A S AR S AR e AT R
TWHE pH BSR4 ™ LR E, U REEEARBEER
B, H T ASTRIT Y A0 3 R A R T A M R
FEIRE, PR SR A S YL F (17 em) pH3 ~ 10 R 1Y TPG I
A W oT 45 E B K 4 0 AR A AR fE AR 3 4 Bk, B
pHA~TIX IR PR &, KA EREER 100,300,600 F
800 pug MY 2-DE 255 R I LL 300 pg 1 RR I 43 2 &R F b
BIVZE (R 5 T = B 2R 1 DR AN R A R T R IR
EH . WA AE PG R AWK Z R BEFT 6~12 h E3h&E
W T /N A3 2R P TR 4 W A SR L AT 2D B 1 T )
£k,

kT S G Al 40 B P IR 4 43 2B 11 E 2-DE R AR LR
BOEEREM ARG EE, ARTFIT AR G 45 R
RIS SRR AT S A R T BN AR B T LY AR B
R LR T B, R, RATE B G RE p EE

Z ATV FRAT T I R B 4

PSR T R AR © 22 58 T AR AR B i g, i
A7 L DR 388 A% £ A DL A0 ER TS R e 42 T P i
L6 5L PR Y T BB AL 0 Yk R Rk 6 S TR TR 2 B B A A Y Bl v
WS A 5 3R A AT S DR A 2 I [ DR A
K- ffp BT A= i B, ThT L BG  [R] 2H 2 T R 4 b 2 B A i 16
SHLEESY B R S IR A B R 2 A A R R L R
By if Al PR B R, AR L T SR B
B A S SO ) 4 07 3 AL T R Bk B A R AL e
2 B I HL DK 1 A L by A R AR S 3R AT 5 T 24 AR OC AY B 1 R
TR B, I TR T 24 R S ik PR R 5 B R D) RE AT S BE T
Ee A
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