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Abstract

AIM: To analyze the proteome of hepatocellular
carcinoma cell lines, MHCC97-H (high
metastasis) and MHCC97-L (low metastasis),
with different metastasis potentials by two-
dimentional liquid phase chromatographic
fractionation followed by matrix-assisted laser
desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF/MS).

METHODS: Cell lysates of MHCC97-H and

MHCC97-L were fractionated according to PI
using chromatofocusing with analytical columns
in the first dimension, followed by separation of
the proteins in each PI fraction using nonporous
reversed-phase high performance liquid chro-
matography (HPLC). A two-dimensional map
of the protein content for each cell line 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 DltaVue software. The different
proteins were digested by trypsin and MALDI-
TOF/MS was performed.

RESULTS: Image analysis of two-dimensional
map revealed 72 differentially expressed pro-
teins between MHCC97-H and MHCC97-L cells,
and 9 protein peaks (including M2 pyruvate
kinase, a-subunit of ATP synthase, heat shock
protein 60, Toll-like receptor 9, flavoprotein oxy-
genase, pro-calreticulin, manganese superoxide
dismutase, nm23-H1, and G-protein-coupled
receptor kinase 5) were further identified by
tryptic digestion, peptide mass fingerprinting
and mass spectrometry. Four proteins were
up-regulated while 5 were down-regulated in
MHCC97-H cells.

CONCLUSION: The identified differentially ex-
pressed proteins may play important roles in the
metastasis of hepatocellular carcinoma.

Key Words: Proteome; Hepatocellular carcinoma;
Metastasis; Two-dimentional liquid phase chroma-
tographic fractionation; Matrix-assisted laser des-
orption/ionization time-of-flight mass spectrometry
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Tk WA M ARMHCC97-HAf=MHCC97-
L2m o 3L i A o 432k & PIEEAT — 469 &38R
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(two-dimentional liquid phase chromatographic
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I 41 KM H C C97-HAR HL Hi 100% 1) fili
BRET, MRS RS I 41 TR kM H C CO7-LAU K
HEA0% I Il A% 1T T K ST e K e B
BUE T RAFHSEAL. BATTA HI2D-L CHISE it 4
o s - AT I 18] i (matrix-assisted
laser desorption/ ionization-time of flight mass
spectrometry, MALDI-TOF/MS)X} i K55 T
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1.1 A ZYEA A% Proteme Lab TM PF2D
M H BB 57 S Proteme Lab TM PF2Dit
FIE I M I v B (Beckman) A &) 7= b, I &
WHSHPCF 1DE%EFE(2.1 mm X250 mm).
HPRP 2D LR C18 & A {6 i 41 (4.6 mm X
33 mm). CLHZE M (start buffer, SB). YL/t
ZE P (eluent buffer, EB)FIPDI10 G-25/i £k
H:(Sephadex TM G-25, Amersham Pharmacia
Biotech). IF 33 B-D- kIR ] 25 B (n-octyl-B-
D-glucopyranoside, OG). Tris-(carboxyethyl)
phosphine hydrochloride (TCEP). & [ Bl 5l 7]
1Y) (protease inhibitor cocktail). W25 — 2,
fi%(iminodiacetic)¥J 4 F-Sigma /s ], ZME. —5
LPR(TFA). FIRERESS R (i ali( b Bk A 7)),
BT FH EI7K 3 M T-Q7K. BC AL R (R Al
TR T35 = R A ).

12 7 ik

1.2.1 mpassfafo bt oo bl & . (RFERE P 4N
JRMHCCO7-HFIMHCC7-LE4 5% 145100 mL/L
Jify A L3 ) =DM E MBS 72 2 (Gibeo A m)) 1,
BHF37°C. 50 mL/L CO,. WAL IRAEA.
A0 MK B AR, R AL, S I EE L 10°
AN, FFIYA IIPBSYE3 R, 2000 g 250210 min,
7040 B3 TP N0.4 mLI¥50 mmol/LI¥) Trishi;
(pH{E7.8-8.2), WA A 1.6 mLII 4 fu 54k 2%
MVB(7.5 mol/LJK %, 2.5 mol/LER K, 125 mL/L
1, 50 mmol/L Trishii, 25 g/L OG, 6.25 mmol/L
TCEP, 1.25 mmol/L& FHBHIHIFIEA W), 780
3%, T4°C. 20000 g&5:0060 min, I i 57
DU, ISBE I JEARA2.5 mL, R JE A S| 2
125 mL SBHiIPD-104%, SRV, FH
SBYEME I SR 3.5 mL. BCALI & 5 K .
1.2.2 4 An &5 B S HOCHR[8]7V2:, i
WUWR: B30 CVREARFR) IS B F- i A1 1 (4
130 min), 7 A IMALSBE #{IMHCC97-H
MMHCCO7-L41 i 2 f# #Fih2.5 mg, LASBI
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Lane 13

MHCC97-L differential display

Lane 13

MHCC97-H

10
0.04022 -0.004838
Absorbance Unit (V) Fraction #

Retention Time (min)

T e Rl | N ——— 10
12 3456 7 8910112131415 1 234 56 789 101112131415 123 4 56 789 101112131415 -0.005098 0.07478

1 MHCC97-HFIMHCCY7-L4BIR 3R RIS 11-254B ) 2DELIRMW/plE(4.0<pl<8.5, fractions 11-25).

V20 min, WCHEDEM R K p1>8.5 1 & 1 4157
F14.0<pI<8.5Z [H] [f) &F [A] K 0.3 p HEL TS AR
(125 (12020 (4193 10-25), 23 k4T — 4507,
Proteo Vue A HEBEANFE L 1 R AR TR U VOIG 3% FE
5 WS e P, 10 FH DeltaVae #3547 19 41 %
BHEXE B, W TR 22245 DA b5 22 0. Wi
FEFRIRZ I, F-20°CURAT LABEAT itk % € .
1.2.3 # &t 85 i FeMALDI-TOF fr ik %2 Kl
SEIFE SN GG & R, 37 CIRUE 4 hak4 Cil 7.
Rt =) e i Ja , FF i e B & ML DI-
TOF/MS Ui AR . Wo'tIsE 41337 nmi K%
RO RS, WOLRERSS pl, WOLKIAIZ20 Hz
B KA K HIMCA (multiple cycle accumulation)
B, SRR TR, LLAE 1R B K1
fE e L e, M AE2 minZ N, SERTRE S EAT
M SH I, 873 B 130k B 3 1) IR B e 14T 5 41
FTi 3 A, AL AR R S, R R R
65-100 eV, KA ISR 5 2 I3 1 A 100 1 4.
P R RE 2SR 22V I 50 ppm, B A 170.15
Da. HAMIL RS H I E: i P ANCBInr, B
JoREE I, VIR VI 250 2.

1.2.4 B Ft & oS FIMSFit i Tk
. MSEE Ik BT 805 PMEP)E %R, KH P
OV R 1R 06 1020.5035F112163.05693E AT 14 4
NIRRT RS . D ZEVE [ 50 ppm. H 2 &1
B R 2EV0 IS0 ppm, BE A 2570.15 Da. HiAl
R SR E B3R P2 NCBInr. 1§ A 5 8 5,
PV I 22,

2 45

2.1 MHCC97-Hf=MHCC97-L £} k2 &
B 62D-LCo A7 K AR F B8 o i bk
MHCC97-HFIMHC CO7-LBET T i A (01
T, 23 L T 4.0<pI<8.5(K) 5 11-25 8K 414
(5 1R B 0.3 p HER ST AR IR A i) Fp I>8.5 1) 5
2-9%& 1417y, FI I DeltaVuel {415 w5 41 ¢ Al gk
AT T, B R TMHCC97-HAIMHCC97-L
MEg11-2541 0 M EREAM, F2BRT
MHCC97-HFIMHCCO7-LIT) 552-941 3 1) 2 5 i
PRI R, I3 A o2 22 3 8 I HL . ik
ERFIR T e e, FEEAT T IS 4 .

2.2 MALDI-TOF Ji i % & B 3 et & 45 R I
FERE 22 RIS A I, MS PRI FH R
EIRLEL(PMF) KX MSFit A1 48 ZNCBInrdE U 4%
A AR A, R A R R DR AN
PRI A A S IEAUCHE: (1)PMFVELESO ppmis
ZE6 N F /DA SAICEC IR B, T A S5HEA
SR A R () VU AR (A
A S AR (3) 8 AT i %k 20% LA I
¥R OMERRIEE AR, K4 ERE
12— #K 78 B 1160 (HSP60)[H) 5% 1.

3 111E

AL AR D — R AR, O iR
PIPE RIF ML BT ARSI AR A A FIR YT
B DL BRI R AR T R ) T E. H R
2D-PAGEFUTTE % FH & N ) vz i) —Fhe R
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differential display

12345 67 8
Fraction #

Lane 1

MHCC97-H

[ T Y T A 11
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2 MHCC97-HFIMHCCI7-L4RiRSAR M pl>8.589852- 94823 2DEL BRAYMW/ pIE (pI>8.5, fractions 2-9).

Lane 1 MHCC97-L differential display MHCC97-H Lane 1
c
E —————
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E —_
—
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&
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0.5361 -0.01808 1 1
Absorbance Unit (V) Fraction #

3 MHCC97-HFIMHCCI7-L{BEMRIPAV4A D 2PV E R B HRILLER.

Hek, (AILAr B RE AT — e BREE, A AR DU EI
FERER K EA, HEEI MR Kkl
2D-LCE A 8 PTG R 0 3 B AT & ok
5z BT, FATR I 2D-L CHLIE B MR &
TR0 R A R R 1A A5 e S AT A ) I
ToAURERR [ M HP L C 4325 (R & 1 IR s /K M 2y
B9, H AR R B8 R4S, 2D-LCE
87 FE N 0 400 i 1) 24 4 Ak T i ) 225 S o
FIIR A N IE 5 O LA 2340 e 5 0 40 i 25
P10 Ve % 1) B st o O A e I T i i 471
JR 35 T 2 1) I35 A 3 00 1) 2 1 S A I 5T

s 52D-PAGEAIH, 2D-LCHA JLA LK)
Pt FRERR(2-5 mg). REBUE s, H R TR
FE R TR S HER m, CALREIRHE G
FLEE A AR AT R A O = oy
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2, RERAF R RA T LU AR I RS A s A
FIT-B 0 2 A ARSI, ASCR pHK 18,51 8
Uit AT TUEE . LR RS e, 79 31 %5
H9. 20/ ATP A Il ol A AR PELT. DRt
FH2D-L CHIF 58 85 [ 021 22 5K il Ay 1 3R e e 25
PRI 5 bl T2 bR B B W TR —
A5 X B8 6 2 5 2L 9 R0 A kg —
Ff, TR R F S A RS LR R .
I TAEZWirth es al™5e ey, a7
JiTF¥8 41 fil ZHepG2, Huh-7, SK-Hep LA 1F 3 T4
Jfl %2 Chang MIWRL6S &1 41L&, T4k
P15 A0 FH PR A N- A S 00 7 0 B 5 B AL, T
S E B ET A PR SRR E Rt g i B 2R )
BRI LR IS BN Seow e al™
STHCCMIFSY, N HIMALDI-TOF-MSE AA
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W @ 5 100 - 833.4111 5 4633
RKILA| A =4k
48 &,3%(2D-LC) % 90 4
B R A KR R
Bk R B - 80 1
& AT B ) R % 961.4844
& ARSI R 201
W RREATT £
FE G IR 5
BREE, 2R g%
AN ERNE ¥ o B
éﬁ%éﬂé ‘Hi% T 2 ' 2561.2658
26/ AT T = 855.4781
TR, S 40 842.5240 1011.5730
9OFtE G . ZAR
TR G By 30 1093.5369 1922.9612
(R mir—F 1487.7164
AR T EE 20 - 1504.72f3
A& A% A5 BT S 2m e 15$1.8013
S ENDIER R 10 629.845 1982.9923 2296.1101
ﬁ’ ‘fi;ﬁ_—‘ - ﬁ—' R I 1649.74 2037.9716 2231'1448 b564.2681 2808.4458
B, &t bk 0 ‘ didedh L ” [4223)9962, LZ? 2.1250 0
5, AEHM, 699.0 1159.2 1619.4 2079.6 2539.8 3000.0

TERD H—R
6 Tk,

4 ESEBHATEB60HSP6O)HIAKILE.

& 1 MHCC7-HFIMHCCI7-LhERRIANEN

E=[54 BitEOTE/SFER) CEKE BEEX REKFEFEMHCCI7-HE)
M2 AU RBGERR 2 58.45/7.58 8 28% 1
ATPEMRES ol 811 59.75/9.20 10 67% 1
PR EE60 61.05/5.70 14 26% 1
TollEES{A9 11.59/8.7 5 28% !
SERENNSE 53.64/6.8 5 77% !
IR ES RN 48.10/4.29 6 36% l
HBEYIRICEE 22.30/6.86 5 26% !
nm 23-H1 17.15/5.83 6 31% l
G-EDREZINAERS 67.79/8.39 5 33% i

fi1% € T 29400182 (1. H2D-PAGEH 1 )i 4l
AR TN I A A DG E I T O L
SCHRARIE, b A0 45 S B g 4 g R U R AL
G DG IR X L R 1 IR s 2 . (H
S FH YR IBOR B 1 A 2 BRI I s e # A
RHE AR AR IE, AR RS0 FRATT 46 H O T8
R KE A, LA A7 s R g ik
MHCCY7-HH R IA T &1, SANHE EI{EARE 5 41 iy
PEMHCCO7-LAIA T im, AR AT e A4 L
AL T — LGB 1

4 SEXE
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