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Abstract

AIM: To establish and optimize the methods
for plasma membrane proteome research, and
comparatively analyze plasma membrane
proteomes of normal control group and the
group treated with LPS for 3 h.

METHODS: Twenty BALB/c mice were as-
signed to 2 groups: the control group and LPS-

treated group. Plasma membrane of liver cells
from mice was extracted using differential
centrifugation and sucrose density-gradient
centrifugation. Plasma membrane proteins of
two groups were fractionated according to pl
using chromatofocusing with analytical columns
in the first dimension, followed by separation
of the proteins in each pl fraction using nonpo-
rous reversed-phase high performance liquid
chromatography (HPLC). A two-dimensional
map of the protein content for each group based
upon pl versus hydrophobicity as detected by
UV absorption was generated and a differential
display map indicating the presence of up- or
down-regulated proteins was exhibited using
ProteoVue and DeltaVue software.

RESULTS: Image analysis of two-dimensional
map revealed 24 differentially expressed pro-
teins between the normal control group and that
treated with LPS for 3 h. Compared with normal
control, 16 protein fractions were up-regulated
and 8 protein fractions were down-regulated in
the group treated with LPS for 3 h.

CONCLUSION: There is a significant difference
of plasma membrane proteome between the nor-
mal control and the mice treated with LPS.

Key Words: Endotoxic shock; Plasma membrane
proteome; Two-dimensional liquid chromatographic
fractionation
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1.1 ## SPFZBALB/c & /N, 7RI, 15-19 g,
H1 B 7 B R A7 SR S oD e k. YR
i R ProteomeLab' " PF2D K&t £ 7 &1
(ProteomeLab™ PF2D Kit)#) 2 1 7 & (Beckman)
AT P, WA B AFEHPCE 1IDAIGFE(2.1 mm
X250 mm). HPRP 2D FLEEIRC18 [ AH {113
#1(4.6 mmX33 mm). ACLHZEMH(start Buffer,
SB). VEMtZZ i (eluent buffer, EB)FIPD10 G-25
it £h#E(Sephadex™ G-25, Amersham Pharmacia
Biotech). LPS(MLi&EA10111: B4). 1E¢-H:p-D-
NEL IR ] 24 0 7 (n-octy1-B-D-glucopyranoside,
0G). HEAFHIFR S Y (protease inhibitor
cocktail). JRZ5. Fiflk. SB3-10. WEKEE LK
(iminodiacteic). Z/KYIW HSigma A&, LHE-
I CRR(TFA). . SRR (kg W
TFisherAwl. R /KA HELGA Utra-pure
water RA % [1118.2 MQI¥I7K. 2-D quant kit# [
WA & T GE A w).

1.2 7k

1.2.1 BALB/c/ A & F AR U AR A 69 ) % SPF
2% & BALB/c/MR20 K, 7%, 15-19 g, BEHLFY
R4, R0 —4UhIER X A, 5—4l
LPSARFRA. /N ERZ % 474H(0.6 mL/100 g)ip/bk
M, [ € I B A I SUR B IK. HPESOE L4
EARAN A SR Bk, 15 55 s ) AR I 438
AL SR POESE. FT A s 24l T AR5 B
FaE30-60 minj&, FidsIEH V3K (mean
arterial pressure, MAP). ip LPS(35 mg/kg), il
ML 18 b, ARG TBUR]E N LB IFE TN T % 1
A WipaF LB IPBS. 720 A SPFZL
& BALB/c/NE, 7/HE8, 15-19 g, BENLFE8 5302

20, R0 — 4N IER XA, 55 —41 N LPS
AbFE3 hdl, LPSHFE R b, X ip% 5 o E

AIRPBS, 3 h/id 4L/ R IR ER UL AR SE, Y
JLIF I, BI040 i S e
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Pe3URLAFE > L BRI, JEAET, BRI, /N
JHE T I £ 23 16 2 I SCHR[ 7], A T — 483,
A BRI C T AT, B— PR E I E
IR AR AR AN B R R BY e 21 238k, Y
PEM AL BN BES SR b, fe s - AR
NSTEARFRA) 2 350(0.25 mol/LIERE, 10 mmol/L
HEPE, pH7.5)HAT 513K, 48 b 3 H3h N5
o B RS EERCTIR, Ra ERE, fEZ 5
Ak, SJHA1000 g 50010 min, WEEDTHE, IT
VEFIS mLABuffer A(0.3 mol/LEERE, 50 mmol/L
Tris, 3 mmol/L MgCl,, pH7.5) 5 &, IIAfG4A
AP Buffer B(1.98 mol/LEEH#E, 50 mmol/L Tris, 3
mmol/L MgCl,, pH7.5)LAJE 1.8 mol/L [ 4
SR F2H0.25 mol/L SHE(0.25 mol/LIEHE,
10 mmol/L HEPES, pH7.5, 1 mmol/L EDTA)}
WV, DL IERE 1) % T A 83%(w/w), 70900 g
B5.090 min, Y£E0.25 mol/L/1.8 mol/L J 1 [ i
2, A U R340 (crude plasma membrane,
CPM). 4 i JIECFHL $249) F 3 4 1190.25 mol/L SHE
B IGEFAAR2.4 mol/L SHE(2.4 mol/LJE
$, 10 mmol/L HEPES, pH7.5, 1 mmol/L EDTA)
i L IR ETA F11.45 mol/L(42% wiw), L2
F10.25 mol/L SHEMHH B0, 68400 g#5.0:60
min, W40.25 mol/L/1.45 mol/L(8.3%/42%) %+
TR . 2= H A& F1790.25 mol/L SHEH
B IS BAATR 2.4 mol/L SHES k& ik
JEik#1.35 mol/L, 230000 g&.0260 min, Y4
0.25/1.35(8.3%/39%) FH 1 I 2=, b5 2 B 4 4
) 40 o 5 i (purified plasma membrane, PPM).
10 mmol/L HEPES(pH7.5) V34 41 i Jo ik DL 25 4
BERE, 1000 2250010 min, JITEH T IEZRB (S
mol/LJRZ, 2 mol/Lifik, 10% 1, 50 mmol/L
Tris pH8.0, 2.0% OG, 2.5% SB3-10, 1 X & (4 H41
HIFN R, 7RG, 20000 g 25001 h, AR
3, BSOS 1, RS RAET-80°C.

1.2.3 A5 e Bt2E R 45 25 mLiE A28 M
SBF 1l i EhAEPD-10, 7 L BEMH, MMA2.5 mL
JEE 24, PR SBUE AR HT3.5 mLik
Jiii, 2D quant kitdl e 8 (AR, AR BT
WRPE, FHSBZZ MR L HIA M2 o/LI) FAERE .
1.2.4 —(&#REL B () EKMN: F
IHPCF 1D A, MEMHAL-A45 51Kk
SB(pHS.5), EB(pH4.0), 1 mol/L NaCIFIHPLCZ
K, BT W AR 2B AT 1T/ 3002 pum P8 R 98 I
FEFES min, BT RIE 0.2 mL/min, MKy

280 nm(E i Fi#AT), MAHpHHE RS pHIT7E
S Arill, FAEREIEAT HTR H pHARMER (pH4.00,
pH7.00, pH10.0 )KL IE. (2)7> B R HIAXAS F 7
1932 Karat®kfH4561 B 2Ig 1T, 15630k
F(column volume, CV)HISB “PHlif k7, SXJ5
HEFESRIERE2 mLAE A, B2 EFE & b4 mg, HISB
PEE20 min, FEFHEBYEME, 297645 minkf, pHIH
TFER R M, REIBG0.3 N p HEA L AR L RE L. 24
T P pH A 4.08F, 110 CVIFI1 mol/L NaClA!
AKAK B WA 1. S B p HAE 18.5-4.0 2 [7]
1613 FE .

12.5 =g ptae o & B4tk FIFIHPRP
2DEAIEAE, WEIHIA H0.1% TFAKEW, s
B40.08% TFALJEH M, LR ATEAS min, ¥
JEJiL# 40.75 mL/min, £ I1Kh214 nm, 50°C
T N TR 0 5. Jr BRI HH32 Karat3K {4
¥H 2T, HELLS CVIRRBIHIBAIT0 CV
IS A AT T )5, 3487 s W p HAE AR
8.5-4.0Z A I 43 73 il L O0%-100% 6 JEE (1) 3 5)
AHBAE30 min AT 53 1.

1.2.6 & & JR &k 89 £ F s JProteoVue K f:
W 4 23 B U VIO 1% P (28 1) e 4 IR 1)
(BRI pIALG A 1A TKIE), HEST /N B I BT 2
T R AL /25 H, A (U V/p D) &l i, i DeltaVue#&
E53HT P LA ol TR AH TR (R p I A 1) 22 S B 1, AR
it LR B I TS K S 1) 0 1 e T RRUIEAT LR A, 3R
FRAAN R LOARL. K OB AR b R i 24 (RP LB A1E>2.0
HMIECAE<0.5) W2 A R 1E 3 2 AL P SIS hal
HRIAA ZRNEA, <054 Rzl L
W, LLAE>2.0M 4L FR -2 0 .

2 B8

2.1 BALB/c/ A & F 4k S A2 A BALB/c/) ilip
LPS(35 mg/kg)J, FFafiic s/ R ek i (K 1).
LPS ip 45 min5, MLHTF4A T B, {H2& T R
2242, 2120 minhy, Il B BIHE T B 280 mmHg LA
~, 135 minf A5 BT HFF, 150 minf Ff4GHaE N
F%, 180 minf Ifil 1 F% %550 mmHg /A A7, IR G
(RIS T) P R 482 %, T R L R (1 < R 7Y 7
M2k, 2240 minfH21E H AR 58 (il AR T-40
mmHg). 10/ RAEES12-16 hNET .

2.2 B G0 mAnG g T —
Yr ol AR B, R T pHAES.5-4.0 2 W] [ 41
Uy, JESRAF 16 ULy, 22 W 41/ SO AT 40 i
SRR 1 0 — 4 £ 3% 2R AR I R PR ALRE S —
YEIRAT I ZH A5 43 ) 2 S AH (538 £ S A
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o Vue R A 48 1 BV IR v 43 RS (8 — 4 2 11 o
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5 B TR SR T IR 2 A AT Rk
BRI TTEZL —.

LPS{E 55 il ik I JH 3 72 W R = BUm i
FE I FE AT, MLPS 40 il b i 2 AR 4
g GBS NE 5 VIR — 2. A
kXL P S52 A4 TR A BL ] 1R BIF 50 HAS T e Rk
&, RIVIRBILP S 52 A I JE s — 52 A&7 4
LPSINEEAE 5 Sk, LPSE /bt
-14(CD-14) 45 & J5 A - 4l Mo IR e o3 1 )2
WO Z M AWE R oy 7, AT EAEH, R4
1E—E TG L PSS 4%, JLIR) 58 L P S5 I
ST 5IEE AN AR LR, S0 SR T
Z 00 T WS PR B i, L8 B BEAH G 40
TR B AR K BRI, PRS2 ) 40
TE MR A7 ARG 22 K0 1, X2y o]
e B R IR A AR R R VI OG, DALk, B
FELP SHITHUS 1 48 B 5 A J53 )2 v 16 2 1 5T vl g
XTLPSEURALHI PR B A HESNE . fEASLE



3992

ISSN 1009-3079 CN 14-1260/R HRENBHZFE  2008F128318H 165 5355

b, B IR TILPS B AL T P52 0K R Z, Ying W, Zhang Y, Jiao L, He H, Zhang Z, He
N s N T b N U F, Zhao X, Qian X. Comparison of alternative
AL, IS P 2 A 12 0 TR TR 2 0 analytical techniques for thz. characterisation of the
2T /N BT T 40 P o I 32 P A Ve A 0 St human serum proteome in HUPO Plasma Proteome
"™ T T S N s Project. Proteomics 2005; 5: 3423-3441
ﬁéﬂéﬁﬂ@}ﬁﬁ%% Eﬁﬂ éj\'%’ %ﬂ%ﬁ%i TR 10 Ha:nler RL, Zhu K, Buchanan NS, Kreunin P,
AN T AR 5/ BUH 4 i o AR A R = R Kachman MT, Miller FR, Lubman DM. A two-
VRN - s e dimensional liquid-phase separation method
leJ'ﬁ’ H T*%}:Em}ﬁféﬁﬁ*éi&%%‘—ﬁ FAT coupled with mqass sgectromefry for proteomic
2T studies of breast cancer and biomarker
identification. Proteomics 2004; 4: 562-577
. 11 Pirondini A, Visioli G, Malcevschi A, Marmiroli N.
4 BENH A 2-D liquid-phase chromatography for proteomic
1 Sakaguchi S, Furusawa S. Oxidative stress analysis in plant tissues. | Chromatogr B Analyt
and septic shock: metabolic aspects of oxygen- Technol Biomed Life Sci 2006; 833: 91-100
derived free radicals generated in the liver during 12 Linke T, Ross AC, Harrison EH. Proteomic
endotoxemia. FEMS Immunol Med Microbiol 2006; analysis of rat plasma by two-dimensional
47:167-177 liquid chromatography and matrix-assisted
2 Balk RA. Optimum treatment of severe sepsis laser desorption ionization time-of-flight mass
and septic shock: evidence in support of the spectrometry. | Chromatogr A 2006; 1123: 160-169
recommendations. Dis Mon 2004; 50: 168-213 13 Soldi M, Sarto C, Valsecchi C, Magni F, Proserpio
3 T, LB RSN A% FEEMESS V, Ticozzi D, Mocarelli P. Proteome profile of
FHFAR 2007; 23: 711-717 human urine with two-dimensional liquid phase
4 Annane D, Bellissant E, Cavaillon JM. Septic shock. fractionation. Proteomics 2005; 5: 2641-2647
Lancet 2005; 365: 63-78 14  Triantafilou M, Brandenburg K, Kusumoto S,
5 Zhang L, Xie ], Wang X, Liu X, Tang X, Cao R, Hu Fukase K, Mackie A, Seydel U, Triantafilou K.
W, Nie S, Fan C, Liang S. Proteomic analysis of Combinational clustering of receptors following
mouse liver plasma membrane: use of differential stimulation by bacterial products determines
extraction to enrich hydrophobic membrane lipopolysaccharide responses. Biochem | 2004; 381:
proteins. Proteomics 2005; 5: 4510-4524 527-536
6 Schindler ], Nothwang HG. Aqueous polymer two- 15  Triantafilou M, Triantafilou K. Heat-shock
phase systems: effective tools for plasma membrane protein 70 and heat-shock protein 90 associate
proteomics. Proteomics 2006; 6: 5409-5417 with Toll-like receptor 4 in response to bacterial
7 SongY,HaoY,Sun A, LiT, LiW, Guo L, Yan Y, Geng lipopolysaccharide. Biochem Soc Trans 2004; 32:
C, Chen N, Zhong F, Wei H, Jiang Y, He F. Sample 636-639
preparation project for the subcellular proteome of 16  Triantafilou M, Triantafilou K. The dynamics of
mouse liver. Proteomics 2006; 6: 5269-5277 LPS recognition: complex orchestration of multiple
8 Gorg A, Weiss W, Dunn M]J. Current two- receptors. | Endotoxin Res 2005; 11: 5-11
dimensional electrophoresis technology for 17  Calderwood SK, Theriault J, Gray PJ, Gong J. Cell
proteomics. Proteomics 2004; 4: 3665-3685 surface receptors for molecular chaperones. Methods
9 Li X, Gong Y, Wang Y, Wu S, Cai Y, He P, Lu 2007; 43: 199-206

i FEZ BH EMK

ISSN 1009-3079 CN 14-1260/R 20085 FR AL tH: A4 Ntk A4 i
1580

WJG % #% 2007 ¥ “9 @8 # 2 %% L HH
42 2008 £ ¥ B @ #F L H & P LA F

TR i ER2ER AR B 3 00 BRI UG T 45 R AT 4 12008-12-09 46 6 5t FE BR 25 0 0
B I, World Journal of Gastroenterology (WJG) 2\ 4w ik A F g 483 EATFEQI R S I VR AT 2. RS WA
T ERS SRS T RS S5 AR AR e, b BB SCEF ST H 3 AR R T, R s AR AR
SOV, tH IR G AR R - 2 TR A Hr Uk e a3 Ll R R A T B R R ST 45 R AR
20074 B ERH 8 305 5 3CEHRE B (CSTPCD2007) S vl 45 K, WIGH3R20074E 5 A [E B FaAs 22 R 1) 7
FRG, [FIN Bk A 20084FH FrAtRs S BHS AT, (4ifH: 2814k 2008-12-18)

www. wjgnet.com



