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R 29 BT & 95 O $R I [ 1L S0 7 (2000)028
1.7 BUFF e 41 R Ak Hea-F A1 Hea-P, 1 KIEEE R
R0 BB 3 IR AT
1.1.2 . RPMIL640 K5 789« 4 i L 1
Gibco 2~ ] 5 40 il % fi# W (ReadyPrep Sequential
Extraction Regent2). #& [ i 3£ & 45 #E (DC protein
assay)lJ [ Bio-Rad A ] ; B-actin W [ Ik 5T {8 B &
A7) Rbt/h i Erp29 £ s BESUANY H Abcam 2
Al s b 2 P W UCHL3 £ o B Bt 1A W A
SANTA-CRUZ A IPG T4 (K 24 cm, %5
RAVBHL 3 ~10) BARPIPERM ST, PG iR, —
WA BERE(DTT) JRER. W EE .+ —pe AL iR il
(SDS). WHEMENZ . NN F ORI e Ji o i 1R
¥z . TDMED. Cy3 %644k} (1-(5-carboxypentyl)
-1"  -propylindocarbocyanine  halide  N-hydroxy-
Cy5 % Jt # K 1-
(5-carboxypentyl) -1’ - methylindodi - carbocyanine
halide N-hydroxy-succinimidyl ester. Cy2 %¢ )
Ytk 3- (4-carboxymethyl) phenylmethyl) 3’ -
ethyloxacarbocyanine halide N—hydroxysuccinimidyl
ester %JJJF Amersham Bioscience 2> 7 ; B 2K (1
J&)-F- Promega A H) ;s LI T Brodick Johnson 24
Al RIRENE . 99% —F LIRVA T Fluka 23 7).
1.2 7%
1.2.1 4L IR 5 30 L.

BB GE P B R A7 () Hea-F 40 /i 55 Hea-P 41
M, EAJE, LLAEH 2x100 A1 H(0.2 mi) 537l #zFh
A 615 /NI A G A0, AN BURIEEE 1 )5,
UK 0.2 ml 73 53 FREFP N 615 /N U IS A (50 —
£O). S AVRRIE IR A 1 A5, BURK A AT
AN SR 24 h, EVRANMUNGEE, Jman ey, otk
A ER 2> T e W LSS e B AR B SE
— i TR R E PR

Hca-F 41 g Al Hea-P 41 g LL & H 2 x10° 4>
(0.2 ml) 73 AEERI N 20 L 615 /NERIKAT P B2 R 4%
TG 28 R, AbFE/NRL, MUESITMR LSS, 2/ E,
FAIEAS, BHTH M HE 400, EhE N EIE
LIk 2 25 5 7% 2
122 BEARK. €8 &IOSt

S 4 g 24 TRIS (10 mmol/L) F1 2 M8 %%
(5 mmol/L, pH 8.0) ¥tk 3 ¥k, FFAERRELHLE
L 3 (12 000 r/min, 4 min). 25 L, BOGEMA
3 AR B0 MO R, JRAE VK B R, A
M 5s, 8K 10s, 15 MEIR ORGSR B

succinimidyl ester).

DHLETL 13 000 r/min, 15 min, /MO RECEE T
R E . RAEA R mAaEE s, BEK
480 nm W B IERE,  MohRvEE dh 2. I e A S

AR P EhRc iz ) FANA A0 BT
Cy3(Cy5) 44} 400 pmol 451 50 g Hea-F 41 il £ X
M8 it Cy5(Cy3) 44 kL 400 pmol 45 9c 50 pg
Hea-P 4 #2881 )0; Cy2 B kkAsid Hea-F 4
L F Hea-P 41 M 32 B 19 & A B % 25 pg, 2Laf
50 pg. ARJE VAT T EERC I — L EE G, AR
W, W% g ) N 30 min, 10 nmol # % R £ 1F X
I ARARIC I 4L U 150 wg 5 A EARICIE A
FORE, PS5 FSAARRIN 2 65 SRR & Q%3 ik
Py PE HL R BT 3~10. 2% DTT. 8 mol/L JK % . 4%
CHAPS), #AJ5 15 PG K # (20 mmol/L DTT.
8 mol/L JE % . 2% CHAPS. 0.5% IPG 2% ) IR
By R S IR AR,
1.2.3 XA BE R LK S B B 1543 #r

20C 461, DL B A i R AR A R VK IPG
T4 10 h J5, i A IPGph II H ¥k {X (Amersham
Bioscience 23 rl), & MEAEUIY], Ll 50 mA ML
HHEA 76 kVh, HAAEZHWT: 30V, 12 h;

300 V, 900 vh; 600 V, 1 350 vh; 1 000 V,
2 400 vh; 8 000 V 13 500 vh; 7 000 V,
56 000 vh.

25 H R A 45 RN PG IR 4 TN SDS V-1l 2%
PR 0.5% DTT ' 10 min, FF/N SDS V-1 2%
MR 4.5% i ZWENE T 10 min. SR 585 4 T
12.5% SDS-PAGE b, M &AMy, JHHCE
KR 1% B o Ik S 80 . A 15°C,
02W, 60min; 0.4W, 60min; 1.8 W, 844 min,
AR K THR AL 20 2 .

BoRFRId & ANV H Typhoon™9400 %1% & 4t
(Amersham Bioscience /A7), Cy2 F1%. Cy3 K
B, Cys BB s BUR S0 41 15 0 5 3l g
#¥: 488 nm. 532 nm. 633 nm; 520 nm (BP40).
580 nm (BP30). 670 nm (BP30).

K H DeCyder(Amersham Bioscience 2 #] )
DIA (differential in-gel analysis) 1 BVA (biological
variation analysis)f =X, HEATEEI G 34T, ARt
JKE N 23 BT A AR FHEC S B A DL Cy2 9 AR T L
fii, Bt Cy3 /Cy2 M Cy5 /Cy2 I LL % W BEAS
PO & i, P BT hR A T 5. F A 4 IR
R AR AP B AR, JRET ¢ A
G, VR PAE, BT P<0.05 A RETEE R
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1.2.4 55 [ 5 s g 1) M rpoms 5 rp B A I 5T O
(LC-ESI-MS/MS) 43 #. £ DeCyder #4550 ¥4 48t
YR NXMEA ARG, 2 A30&EA S E L
(Amersham Bioscience A 7)) UIHUG, #8496 fL
Berbr,  BEAT IR AR SRR N EF . B 25 mmol/L kiR
S, 100% K553 Ve 2 W, AR 4% 10 min, FF
WA, IR TAEW, 75 37°C, 50 mmol/L kPR
SRR N 1% 5 GIRZ L .
UK N 7 AR B S 30 20 min, JLHEAT 2 WG,
PL 50% ZJiE A 0.1% = 48 £ PR 52 $E UK 3 Ik,
SRS N I B WL G i, i T s
S WL FRIBE LS. DL R ORI TAE RIS 40
WAL A, 5% 55 0.1% =5 &% B,
95% G5 0.1% =5 L1 s BiEScAF: 7 min I
i, 2% HEREEEVEBE (B B9 0% ~80%, 40 min);
FEMREE: 25°C; AEWE#: 200 nl/min; X #S K IE 7
e W) FIRLARFE AT AR IE. B R
39.5V: BAENE: 2000C; RERMiRE: 35%; 4
LA 4.50kV; i E 475 ESI (DecaXpPlus,
ThermoFinnigan) /7 xU N #E47, b <440 He: £
RBHWE: Xe (P HATI BN 1.90, 2 A HLAT
BN 2.50, 3 ANHLEr A 3.00. ik Sequest ZR AR A
% NCBInr 4 2 %5 € 1 1 .

1.2.5 B (10 B ZE 56 I 22 5 B 1 IR Rk 7K. B
AR I 8578 U 4E Hea-F 40 )iie 5 Hea-P 4 i, ##
PR T2 AN, TAF 20s, (AL 10s, 20 A
¥R, 8000 r/min, 4°C &Lr 30 min B L¥5, K
MM WERESS, 50 wg & FHJBUR: 5
1T 12% SDS-PAGE 7 &, &[G % % PVDF
JEE, BRI 5% I i G AF =R N, RRIK
2 h. DL B-actin AN Z, 2w EHMAA 500),
Erp29 £ 5i B Hiik(1 © 2 500), UCHL3 (1 @ 500) —
YUY 1h, H 4CHR. PBS Yl 3 ¥k, 251mA
P, =¥, DAB Bfa. .53 FH 3 /X, Bandscan
B T R AT K BE 3

2 & R

2.1 FUBRMHEEERE

Heca-F 41 o £k F1 Hea-P 41 B AR 1 88 % 100%,
TR ELEE RS R Il 75%(15/20)F11 25%(5/20), #§
FAH LI G 2K 50 A 25 1 7 L (P<0.05) (3R 1),
PF A A S0 0T 41 A 7R (1 K

Table 1 The lymph node metastasis rates of Hca-F and

Hca-P cell

Group Metastasis Non- metastasis ~ Total P-value

Hca-F 15 5 20

Hca-P 5 15 20

Total 20 20 40 0.002
x*=10.00.
2.2 RAERWEEE BIKEBREEE

AP G SR TSR AR, L 4 Do

AT, A% DeCyder #2347 P ik e ) 21 1) 2
H B RIL S B SR B, W 2 PR,

Table 2 The number of detected protein spots and

matched protein spots in gels

Gel ID Label  No.of Spots Matched Group

1 Cy2 2515 1 486 Standard
Cy3 2515 1 486 F
Cys 2515 1 486 P

2 Cy2 2508 1455 Standard
Cy3 2508 1455 P
Cys5 2508 1455 F

3 Cy2 2422 1591 Standard
Cy3 2422 1591 F
Cy5 2422 1591 P

4 Cy2 2406 1551 Standard
Cy3 2 406 1551 P
Cys5 2 406 1551 F

FIT 7 1¥) Hea-P Fl1 Hea-F 41 i 1) 85 1 98 6 2
SR [ B I WL VK B 1 Rk S 1 1 P, g RER
6 I T S 1) S B O Al A 3 9K L, 43 il Y Cy2
FRACIIFRVERE B () Cy3 FRic EE B (45 A Cy5
PRICHIRE b (Z0) (8] 2 18] 3 FE] 4). DeCyder #11:
(*) DIA GeAsill—Heie g B 1 3 i@ EER. X 3
MR (1A NFRAT 2 ANFEah) AT LS, 158 —
ORI S, 2 AT bk, E 8,
VA — AR P IR D P B 38 810 S35 g 22 (1) ey 2
I3 H.

DeCyder 3K 1] BVA 1 #t ik 2 18] 247 VL AL,
FERLM BT A B B b i 2 A 22 e ) 3k, JF
H g8 vh 220t BAREAS 22 7 ) T A5 BEOKF. &0 4T,
Hca-F Fll Hea-P £ 5 1) il 2 X 2 SR A
Jit At 163 (K 5), Horp EOAE 0 2 £ LL by 2
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SR AN 23 ANER 3), 1.5~2 B EREEA
S 79 A4, 1~1.5 5= & A AL 61 A, 7
Hea-F 4f g rh b i 8 E 5 s 86 1>, 71 Hea-P
b ERI A A 77 AN

Fig. 1 2D DIGE image of Hca-F and Hca-P (Gel 1)

Fig. 2 The image of standard sample labelled by Cy2 (Gel 1)

Fig. 3 The image of Hca-F sample labelled by Cy3 (Gel 1)

Fig. 4 The image of Hca-P sample labelled by Cy5 (Gel 1)
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Fig. 5 163 differential protein spots with statistical

significance between Hca-F and Hca-P in master gel

23 EZRMEARSMRIE (LC-ESI-MS/MS)
¥E

7t Hea-F Al Hea-P 4 il 2 18] 85 H i ik 5 e vl
PR 163 NSz, R AR 2
5 LA B0 23 AN, AT UG A, o AT A R AT
R AR R B 6 & 24 5 H A W AL S TRBE m/z
4 2286.20874 (1 £ B MS/MS 1% [, I ¥ A1
VAFTGSTEVGHLIQVAAGSSNLK. K& 7 &% & [
TR PR R A5, JLILRC F 24 AMIKE:, %
M 47%, 4 Aldh2 protein (£ R0k £ 1 it & & 2).
AR TR S W R4 T 25 .

R 17 DMERARGE 3), Ltk iEER
MK Hea-F s RIS MR AT 74 Fo¥e LNy
(transketolase, Tkt). % JE & [ (vimentin, Vim).
LR W (i) (creatine kinase, brain, Ckb). HFRECH
1 7 (anxa7 protein, Anxa7) - I 2K [ 5(anxa5
protein, Anxa5). N4 A KGHE 1 (LAY
fi§ /4) (enoyl coenzyme A hydratase 1, peroxisomal,
Echl). 1% W 7 Ui i #% & 1 A2/B1 S #4 4% 1
(heterogeneousnuclear  ribonucleoprotein ~ A2/B1
isoform 1, Hnrpa2bl). Ifij7E Hca-F J& ¥k " K R IA 1
A 10 4> HAXTHPELE K T 2 (eukaryotic
translation elongation factor 2, Eef2). Erol £f £ [1
(Eroll protein, Eroll). & M i & B 2 (£6 ki 44)
(Aldh2 protein, Aldh2). IR £h i &M 2(NAD)
(malate dehydrogenase 2, NAD, Mdh2). B- W}
fiff 2 (lactamase, beta2, Lactb2). 2 HIK S #F#
o1 (glutathione S-transferase omegal, GSTwl).
2 & C R i K fi# B [7] T A L3 (ubiquitin
carboxyl-terminal hydrolase isozyme L3, UCHL3).
W I A 1 29 (11449 (endoplasmic reticulum protein
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Table 3 Identified proteins by LC-ESI-MS/MS in Hca-P vs. Hca-F comparison

GO?

Spots Master ~ Av. Gi- . 5 5 cover- 5 s Biological Molecular
No. No. Ratio” Accession Protein name PP Match age(%)? M pl process Cell component function
Eukaryotic
I 176 207 13938072  ‘mamslation o g4p gy 6.1 952539 6.40 Translation GTP binding
elongation
factor 2
2 495 205 33244005 Transketolase 7.02E-13 6 149 67589.6 7.2 Regulation Caleium ion
of growth binding
3631 2.1 71059719 (EROLMke o350 1 13 336 540512 610 Electon  Endoplasmic  Oxidoreductase
(S. cerevisiae) transport reticulum activity
Aldehyde
4 826  2.12 13529509 Aldh2 protein 1.10E-15 24 478  56502.8 7.47 Metabolism  Mitochondrion  dehydrogenase
(NAD) activity
Intermediate
5 886  -2.29 31982755 Vimentin 2.42E-10 14 333 515341 480 ﬁl];l:;:gt_ Cytoplasm Protein binding
process
Intermediate
6 887 -229 31982755  Vimentin  2.89E-09 14 365 515341 4.0 ﬁ‘;‘:;‘:gt‘ Cytoplasm  Protein binding
process
7 1006 -249 14290464 Amxa7protein 7.22E-10 8 135 498783 504 Calciumion Cytosol, nuclear  Calcium ion
homeostasis envelope binding
8 1007 -2.95 14290464 Anxa7protein 420E-09 11 203 498783 504 Calciumion Cytosol, nuclear  Calcium ion
homeostasis envelope binding
9 1040 2.1 15929689 Creatine kinase. o109 1o 320 426783 531 Mitochondrion ~CTeatine kinase
rain activity
101071 211 15920689 CTeatine kinase. g ggp 14 g 208 426783 531 Mitochondrion ~ Creatine kinase
rain activity
Malate Mitochondrial L-lactate
11 1361 273 19484047 dehydro genase 5.20E-11 15 529 35589.8 8.79 Glycolysis inner dehy drogenase
2, NAD membrane activity
. Blood Calcium ion
12 1454 -2.47 13277612 Anxa5 protein 1.11E-10 19 66.0 357172 4.67 coagulation binding
13 1457 -3.16 13277612 AnxaSprotein 1.11E-10 21 518 357172 467 _ bBlood Calcium ion
coagulation binding
Enoyl coenzyme . .
14 1526 268 7949037 A hydratase 1, 750E-10 9 307 360962 7.63 Fayacd ygiocnongron - Catalitic
peroxisomal y
Heterogeneousn
uclear . .
15 1533 -2.01 7949053 Ribonucleoprotei 3.70E-09 3 121 359719 895 mRNA Nucleus Nuclele acid
0 A2BI processing inding
isoform 1
16 1546 227 13278495 L"‘%‘:ggsev 3.10E-09 3 128 327350 5.88 Mitochondrion
Glutathione Glutathione
17 1579 228 55154387 S-transferase 2.73E-06 5 21.1 27480.9 7.16 Metabolism Cytoplasm transferase
omegal activity
Glutathione Glutathione
18 1588 2.4 55154387 S-transferase  8.29E-09 4 15,6 274809 7.16 Metabolism Cytoplasm transferase
omega 1 activity
cartlyjc}; qllﬂgrr;nin Adult Cysteine-type
19 1625 291 17380334 alh ﬁrolase 9.25E-12 5 233 261368 4.82  walking Intracellular peptidase
iso;/yme 3 behavior activity
Endoplasmic
reticulum Protein Endoplasmic
20 1647 2.69 16877776 protein ERp29, 1.90E-09 7 30.3 28806.1 5.83 secretion reticulum
precursor
Endoplasmic ] )
21 1650 227 16877776 FCUCUWumM 91507 s 279 288061 ss3 Lrotein  Endoplasmic
protein ERp29, secretion reticulum
precursor
22 1753 2.1 71059731 L¥SOPhosPho- geop 0 5 102 246733 573 FAWacd ypcpondrion Catalytic.
lipase 1 metabolism activity
23 1864 2.86 14625464 Stathmin 2.91E-06 5 314 172069 590 Axonogenesis Cytoplasm Protein binding

D “+” up-regulated in Hea-P cell line;

“_ »

up-regulated in Hca-F cell line . ? The value is the lower, the identification results is the more reliable.

*Number of matched peptides was obtained from software. ¥ The protein amino acid sequence coverage by the matching peptides. ¥ Theoretical
molecular mass. © Theoretical p/. ” Gene Ontology.
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ERp29, precursor, ERp29). ¥ Il #§ iz B 1
(lysophospholipase 1, Lyplal) % A& &5 1 100k Y0as
(stathmin, Stmnl). 5 5 N8 1/t Vim. Anxa7. 90
Ckb. AnxaS Fl ERp29 SCZHHHL 2 U, srii G 8o \Olss 1e b
PRI X, ORI, B KT 2T A
o TGS AEATGORE PR, 50 1 1T e | s,

XFELE 17 AN A AT Gene Ontology(GO)HT 2,1 -V Tdeas "o
DN, AR T, A2 AREES, 2 30+ ol 36763
Hrp2ebi A A4 6 A AR, 19 20+ »1 N
H5REHHCEA: Earonet, A9 MEARA 10f S;g‘glsyl;-' 5{‘}'&“1 i lg%&:;gg
A ARSI DI REW LB E A W AR 073200 400 600 800 1000 1200 1400 1600 1800 2000
ditr. MOHFmL G, BB T A HUARTAEK "

Fig. 6 MS/MS spectrum of VAFTGSTEVGHLIQVAA-

EFEGER 3).

GSSNLK from protein spot 24

Reference: gi|13529509|gb|]AAH05476.1|Aldh2 protein [Mus musculus]

Database: ¢:\Xcalibur\database\mouse20060505.fasta

Number of Amino Acids: 519 Monoisotopic MW: 56502.8 pl: 747
Proteim:
MLRAALTTVR RGPRLSRLLS ~ AAATSAVPAP NHQPEVFCNQ  IFINNKWHDA
VSRKTFPTVN  PSTGEVICQV ~ AEGNKEDVDK AVKAARAAFQ LGSPWRRMDA
SDRGRLLYRL ~ ADLIERDRTY LAALETLDNG KPYVISYLVD LDMVLKCLRY
YAGWADKYHG ~ KTIPIDGDFF  SYTRHEPVGV ~ CGQITPWNEP  LLMQAWKLGP
ALATGNVVVM  KVAEQTPLTA  LYVANLIKEA GFPPGVVNIV ~ PGFGPTAGAA
TASHEGVDKV ~ AFTGSTEVGH LIQVAAGSSN LKRVTLELGG KSPNIIMSDA
DMDWAVEQAH ~ FALFFNQGQC ~CCAGSRTFVQ  ENVYDEFVER — SVARAKSRVV
GNPFDSRTEQ  GPQVDETQFK  KILGYIKSGQ QEGAKLLCGG  GAAADRGYFI
QPTVEGDVKD ~ GMTIAKEEIF GPVMQILKFK TIEEVVGRAN DSKYGLAAAV
FTKDLDKANY  LSQALQAGTV ~ WINCYDVFGA  QSPFGGYKMS  GSGRELGEYG
LQAYTEVKTV ~ TVKVPQKNS
Protein Coverage:
Sequence MH+ % Mass AA %AA
KTFPTVN PSTGEVICQVAEGNKEDVDK 2905.42 5.14 54-80 5.20
TFPTVN PSTGEVICQVAEGNK 2191.07 3.88 55-75 4.05
TFPTVN PSTGEVICQVAEGNKEDVDK 2777.33 4.92 55-80 5.01
AAFQLGSPWR 1132.59 2.00 87-96 1.93
LADLIER 829.48 1.47 110-116 1.35
YYAGWADK 973.44 1.72 150-157 1.54
YYAGWADKYHGK 1458.68 2.58 150-161 2.31
TIPIDGDFFSYTR 1531.74 2.71 162-174 2.50
HEPVGVCGQIIPWNFP LLMQAWK 2663.36 4.71 175-197 4.43
LGPALATGNVVVMK 1369.79 2.42 198-211 2.70
VAEQTPLTALY VANLIK 1844.05 3.26 212-228 3.28
EAGFPPGVVNIVPGFGPTAGAAIASHEGVDK 2961.51 5.24 229-259 5.97
VAFTGSTEVGHLIQVAAGSSNLK 2286.21 4.05 260-282 4.43
VAFTGSTEVGHLIQVAAGSSNLKR 244231 432 260-283 4.62
RVTLELGGK 972.58 1.72 283-291 1.73
VTLELGGK 816.48 1.45 284-291 1.54
TFVQENVYDEFVER 1774.83 3.14 327-340 2.70
VVGNPFDSR 990.50 1.75 349-357 1.73
TEQGPQVDETQFK 1506.71 2.67 358-370 2.50
KILGYIK 834.54 1.48 371-377 1.35
ILGYIK 706.45 1.25 372-377 1.16
SGQQEGAKLLCGGGAAADR 1788.87 3.17 378-396 3.66
LLCGGGAADR 1003.50 1.78 386-396 2.12
GYFIQPTVFGDVK 1470.76 2.60 397-409 2.50
DGMTIAK 735.37 1.30 410-416 1.35
DGMTIAKEEIFGPVMQILK 2120.11 3.75 410-428 3.66
EEIFGPVMQILK 1403.76 2.48 417-428 2.31
TIEEVVGR 902.49 1.60 431-438 1.54
YGLAAAVFTK 1040.58 1.84 444-453 1.93
ELGEYGLQAYTEVK 1599.79 2.83 495-508 2.70
TVTVKVPQK 999.62 1.77 509-517 1.73
Totals: 26385.55 46.70 248 47.78

Fig. 7 The searching result in database from differential protein spot 24

24 EFMEANEQRENTEIESER
g =TI AT =R (A N =R i e AR Y S
Hca-F fl Hea-P [f] 2 S tERIAE A, B-actin W

%, SEREW], Erp29 fl UCHL3 7 Hca-P 41 Jiig
Kim ik, X5 2D DIGE {73 Hrah B—3 (& ).
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Hca-F HCa-P

. S :-cin

B——
s I UC11L3

Fig. 8 Western blotting analysis of difference proteins
including Erp29 and UCHL3 using (-actin as internal

control between Hca-F and Hca-P cell lines
3 i ®

TR AR R A 8 B S R AN 7] R
iR PRI AR ACIRFAE A S e g ot o] 2k 0 v P PR AR
AR 3B BT T S50 % T R B T
T 22 e FERAENLEIANT , KLk — B g 2%
AP 52 T I P X A2 — . b B SR R PR S R, ik
CUE RS RIS 0 E 275, R Tk e
BHEBHURHE T, KRB RIS S THL
HIRE R, JEE R — AT 2 AR B T
B, B0 g iR 3 AT B IS X
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Identification Lymphatic Metastasis-associated Proteins in Mouse
Hepatocarcinoma Cell Lines Using Quantitative Proteomics Technique”

SUN Cheng-Rong", TANG Jian-Wu" ", SUN Ming-Zhong?, LIU Shu-Qing®, ZHANG Hong-Ying",
WANG Bo", SONG Bo", ZHANG Ya-Nan", ZHANG Zhu-Qing", ZHAO Zhi-Ying"
("Department of Pathology, Dalian Medical University, Dalian 116027, China;

2 Department of Biotechnology, Dalian Medical University, Dalian 116027, China;

3 Department of Biochemistry, Dalian Medical University, Dalian 116027, China)

Abstract Lymphatic metastasis is the first step in the metastatic process of magligant tumors deriving from
epithelia, and its uncertain mechanisms are always the major problem in the field of oncology. In order to obtain
lymphatic metastasis-associated proteins, the protein expressed profiles of mouse hepatocarcinoma ascites
syngeneic cell lines Hca-F with highly lymphatic metastatic potentiality and Hca-P with low lymphatic metastatic
potentiality were compared using fluorescent two-dimensional difference gel electrophoresis(2D DIGE). DeCyde
software was applied to analyze 2D DIGE images,and 163 differential protein spots between Hca-F and Hca-P
were detected, including 86 up-regulated protein spots in Hca-F and 77 down-regulated protein spots in Hca-F. 23
protein sports representing differential ratio more than 2-fold were chosen to be analyzed by MS. 17
metastasis-associated proteins were identified, and the partial identified proteins were further validated by Western
blotting analysis. Of the identified proteins, the expression of transketolase, vimentin, creatine kinase(brain), anxa7
protein, anxa5 protein,enoyl coenzyme A hydratase 1 (peroxisomal), heterogeneous nuclear ribonucleoprotein
A2/BI isoform 1 were up-regulated in Hca-F. Whereas eukaryotic translation elongation factor 2, Eroll, Aldh2
protein, malate dehydrogenase 2 (NAD), lactamase beta 2, glutathione S-transferase omegal, ubiquitin
carboxyl-terminal hydrolase isozyme L3, endoplasmic reticulum protein ERp29(precursor), lyplal, stathmin were
down-regulated in Hca-F. On the basis of the Gene Ontology (GO)classification, the differential expression
proteins were found to be involved in many of biological process, such as metabolism, protein secretion, protein
binding, nucleic acid binding, calcium ion binding,apoptosis and regulation of growth etc. Validating the function

of these proteins is helpful to elucidate the mechanisms of lymphatic metastasis.

Key words hepatocarcinoma, lymphatic metastasis, quantitative proteomics, fluorescent two-dimensional
difference gel electrophoresis (2D DIGE), mass spetromery(MS)
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