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1.1 fhEMRER, KREERNIEEERATS
1.1.1 #pEsE7:, AWEHEIEE (PLASOID),
RFEREH (PLASOIC) AERE¥F ¥R =M

R B IR AL,

1.1.2 FEREE. BERS A KB, 1<
10° NI IO 60~100 ul BIFAEE (7 mol/L R
=, 2 mol/LEAR, 225 CHAPS, 0. 8% Pharmalyte
INTRAREE, A& 2~8 mmol/L 7 F R B &
(PMSE) DLRERBMEFREY) U8R, 2
Ja, TREERRE 3~4 TEER, 12 000 B0 30 min,
BT 70 CUKSE RS A . FH Bradiord ¥
% PLASOIC. PLASOID Al S EL#iTE B AR
EE, BEEECRHATANRIK D 415,
1.1.3 PLAS0CLIC. PLASOID MMM 4 = H B 1
2-DE 438, 4 HE =4t PLASOIC, PLASOID
APEEEEHIT 2DE S E, BHELRER =K.
EAFsc i i F S B 2E I Pharmacia 2 &) B 250
W, EHATE HEME pH HEFREEER, o
HF pH3-10L 2 pH 4-7L #) IPG e & I A FE &
BHE 400 ug B 600 pg. KAWEN 122, KA
200 mmX 200 mm, B 1 mm RIS RHTE —M
SDS-E AR EIX (SDS-PAGE). HIkE#H
2-DE JeF% SR R-250 MATREEE.

*EFREAEMATERDIME (2001CB510204, 2001CB510201,
G1998051213) MEF ARMEZE S ERLTME (39730270,
39950600) #4rEED.
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1.1.4 BEZ3H. FH GS710 HFHE M (Bio-
Rad 24 7)) 4% S5 R-250 SR 2-DE iR
HATHRM, Z/FH PDQUESTS. 0 B #AT ElR 7
. EEREA 2 FLL B3, DAR{UFE PLAROLC
B PLASOLD £ 2-DE B3 ¥ % D I R (4
3B G B TS, 1R — 2 T Bh RO AR R B
ATHEFTE (MALDETOF/MS) 2047 () 2 B 1%
EEH.

1.2 ZEA{EEEA K MALDI-TOF £5E

1.2.1 HERKEAME AR ERAEEY. TR
TR RV L ROR IR T B B S AT B B R S
M GAR B BT, 25, RIAGE 9T
MALDI-TOF 4 # ({X 2% ¥ H Bruker % 7] )
ReFlex [ ).

1.2.2 HEERR. THEREEM LHEER
HIBEF ExPASy Molecular Biology Server #24Lf4
Peptldent i RFEF R T EWH. EHELXHH.
database (SWISS-FROT); species to he searched
(MAMMAILITA) ; all peptide masses are monoisotopic;
Mass tolerance (1. 0Da}; enzyme ( Trypsin}; Cysteine
is treated with iodoacetamide; Methionine is oxidized;
missed cleavage site (1), 7 1 45 5 £ H) b7 4 48
Gerner Z5 FIM A

1.3 EBE AN mRNA ACFAEE

1.3.1 EEREE (1-D Western blotting) T AL
FEE REEED ., WEEMEE KN4, H RIPA
G AREAES, BEEED AT Western
blotting 5347, ELI P LUMBIER (actin} fEAH
M. anti-CK18 (mouse MAb, DCI0), anti-IL-18
(mouse mAb, 151E3EL), anti-CH60 (mouse mAb,
LK-1}, anti-actin (goat polyantibody, 1 19), goat-
anti-mouse IgG, rabbit-anti-goat IgG, ECL &6 ik
E¥I B Santa Cruz A7), anti-annexin | L4 H
Dr. Celis F1 Dr. Gerker 2.

1.3.2 ¥EE RT-PCR BARBIEERRIEES.
RECHEUAEKEIR PLASOLC, PLASOLD 4R AR
RNA, BEEE RNA EHFAAMF P T RR A
A cDNA, FTERRY MR K PCR B3 H & 114
MEHAT PCR 18, DI MEHERD (B
microglobin) ARZMEBR MR By 8.
TR BRATMEIT T (A5 DNA FF1H
E¥ & ¥ 2 " & KD B-microglobin, 5'-
GCTATCCAGCGTACTCCAAAGA-3"  ( sense
M 5-AACCTGCTCAGATACATCAAACAT-3’

( antisense ); ANX1, 5-TAAGGGTGACCGATC -
TGAGGAC-3' (sense) M 5-AGACCATCAAGG-
GAATGTTTAG -3" (antisense); CLIl, 5-CCTAG-
TTTGGGTGCAAGTAGGTC-3" (sense) F 5-AG-
ATTGTCATTGAGTGCGGTGTT -3 ( antisense J
IL-18, 5-AGGAATAAAGATGGCTGCTGAA 3’
( sense ) F 5-AGCTAGAAAGTATCCTTCG
TAT-3/ ER60, 5'-GTGCTAGA-
ACTCACGGACGACA-3" (sense) F 5-TTG-
CTGGCTGCTTTTAGGAACT-3"  ( antisense );
GDIR, 5-CAGCGGAGAACGAGGAGGATGA-3'
(sense) A1 5-TCTGTGAAGCGGGACTTGAT-
GC-3’ KCRB, 5-ACCACCTGC
GGGTCATCTCCAT-3' (sense) M 5~ GCAC-
TGCCCAGGCAATAAGTTAGG-3
PDX1, 5-GTGTCGGTGGTTAGTTTCTGCG-3
(sense) F 5-CAACAGGGAGGGTCATTTAC-
AG-3' (antisense); TGLC, 5'-GTGGCATGGT-
CAACTGCAACGA-3" (sense) F 5 -TGAT-
GGCACGAACTGGAACTGG-3'  ( antisense );
TPMF, 5-AATATGAAGAGGTGGCCCGTAA-
3 (sense) M 5-CCTGACCTAGCTGGTAT-
CTTGTG-3' PCR & % 4 1 7.
94°C 5 min; 94°C 30 s, 60°C 30 s, 72°C 45 s ({EIF
HAKRB B2 PCR # 8I5H th & AR A
A 72 CIER 7 min.

1.3.3 RNA HIZF (Northemn blot) HERNEEESR
f#iE & A, & B X 4 K B ) PLAS0LC,
PLASOID “HHLATE RNA, L 20 pg B RNA BT
HEHR RNA ik, XHEHAERBEMER
TR EHRNAERBE2EE E DFEEE RT-
PCR BP0 1E AR, FEEENLT & Buk & B
o P FRIC BIEREN (Promega AW RFE), RidE
1R EF H Sephadex G-50 #HAT 4L AR M.

2 & B

2.1 =, EFEBEN2-DETEER

SR pH2-10L £ PG R4 AT PLASOLC,
PLASOID #Hfi R ZEH 2 DE B, % SR
Lfa M PDQUESTS. 0 Buiardr /e, Lasm s 7ok
#y 850 ™ E A, PLAS01C 5 PLAS0LD 2-DE
ElE R AR EN 76%, BEREEAZTEEPE
pHA~7 BITEE P, ST HP o M ERFEERAM
REATRIESE, AR o-DE Bl RLE 1.

{ antizense ) ;

{ antizsense );

( antisense ) ;

( antisense ).
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Fig. 1 Representative 2-DE gels between PLASO1C and PLASO1D

Coomassie Brilliant Blue R250 stain, pH3-10L. Differentially expressed proteins were indicated with arrows,

H— P RHFERE (pH4-7L) £ IPG R4
AT 2-DE 47, TR EREEB K2 600 pg, 2-DE
fashee KRR, BRRASTHSE, BRE
T—EEEFEQMAMNGY. 225 RERe
1 PDQUEST ¥ {4+ 47 J5, % & & PLASOC A

PLASO1C

[ S ——— ]

PLASOID @ BE Al #& N &9 900 M EH B A,
PLASO1C 1 PLASCLD #BRIEIf) 2-DE Bl 361
H82%, PHET 5N EREARAHTH —FH
JRigdE. HBRE 2-DE B E 2.

PLASOLD

SDS-PAGE €———-mee

Fig. 2 Representative 2-DE gels between PLLAS0O1C and PLLASO1D

pH4-7L, Coomassie Brilliant Blue stain. Differentially expressed proteins were indicated with arrows.

2.2 MALDI-TOF/MS 77 % 3% FF T )
PLASOLC, PLAROID @AM R E B2 BI£L %5,
AFER IPC BT E R/, LEE, UWT 24 4

ESRE AR AHITT MALDI-TOF 447, &4
WEEE L RZES R AR 2-DE Bt XM aa
FREMSES, RBLEEETEFH 1210EA
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AOCGEET pH4 7L /) 2DE Bl f) 2 B EE A S EHNKCRE). Z 12 T"EAFEAZL PDQUEST
53ET pH3-10L 41 2-DE B 16 BEAHR B4 MALDLTOF £E 48 ILE 1.

Table 1 List of identified protein spots diflerentially expressed between PLASMC and PLLAS01D sublines
Spot  Score  Sequence AT 1D Description PLABQIC  PLASOID P walue pl M,
coverage (z+s) (z+s)

1 19/27 0.480 P05783 KICR KERATIN, TYPET CYTOSKELETAL 18  11.86+2.27 41.5+5.97 0.001 5.34 47926.62
(CYTOKERATIN 18 (K18) (CK 18),

2 9/13 0.381 P12277 KCRB CREATINE KINASE, B CHAIN 77.4+20.30 15.4+9.40 0.0086 5. 34 42644.68
(EC 2.7.3.2) (BCEK>
& 6/7 0.119 P21380 TGLC PROTEIN GLUTAMINE C 16,742,058 5. 17 77257.7%

(y-GLUTAMYLTRANS-
FERASE, TISSUE
TRANSGLUTAMINASE)

79/14 0.348 P52565 GDIR RHO GDP-DISSOCIATION 23.401+5.60 44.701+2.83  0.0036 5. 03 23207.11
INHIBITOR 1tRHO GDI 13
(RHO-GDI ALPHA)

13 8/15 0.246 P0%4%4 TPMF TROPOMYOSIN, FIBROBLAST 17.23+1.04 22.34+1.36  0.0003 4.72 32875. 93
ISOFORM TM3

14 3/5 0.28 Q14116 IL-18 CHAIN 1. INTERLEUKIN-18 1.86+1.08 12.31+4.24 0.014 5.04 18216.74

16 §5/11 0.123 P12277 KCRB CREATINE KINASE, B CHAIN 76.30+20.12 38.57F12.87  0.082 5.34 42644.68
(EC 2.7.3.2) (BCEK>

17 12/28 0.647 000289 CLI1 CHLORIDE INTRACELLULAR 49, 97+7.74 28.80+2. 60 0,013 502 26823.71

CHANNEL PROTEIN 1
(NUCLEAR CHLORIDE ION
CHANNEL (NCC27)(P¢4 CLCE?

18 9/18 0.709 Q06830 PDX1 PEROXIREDOXIN 1(THIOREDOXIN 25.57+5.26 11.25+0.24 0.036 8.27 22110.36
FEROXIDASE 2) ( THIOREDOXIN-
DEPENDENT PEROXIDEREDUCTASE )
(PROLIFER ATTONASSOCIATED
FROTEIN PAG)
(NATURAL KILLER CELL
ENHANCING FACTOR A) (NKEF-A)

21 16/32 0.402 P1080% CH60 CHAIN1. 60 KDA HEAT 47.85+3.75 27.75+3.75  0.033 5.24 G5V362.86
SHOCK PROTEIN

22 11/23 0.312 P30101 ER60 CHAIN 1. PROTEIN DISULFIDE B8.07+2.10 63.60+3.54  0.002 5.61 54265.22
ISOMERASE

a4 B9/Es 0.351 P04083 ANX1 ANNEXIN T (PHOSPHOLIPASE A2 21.43-+7.81 36.87+4.47  0.041 6. 64 38583.0%
INHIBITORY PROTE IN)
(LIPOCORTIN T (CALPACTIN T
(P35 (CHROMOBINDIN &3

Secore: the ratio of matched peptide from a database mquiry with total PMFE peptides. Sequence coverage: the percent of identified sequence with
PMF data to the complete sequence of the known protein, AC. SWISSPROT accession number, ID; SWISS-PROT entry name, Description;
name of the matching protein (SWISS-PROT DE line). The relative /& value (z+5) of each protein spot was calculated using nine 2-DE gels,
The P value was statistically analyzed as compared between PLABOLC and PLAZ01D by student T-test. pl: theoretical isoelectric point of the
matching protein. M, theoretical relative molecular mass of the matching protein. ()} means the protein spot was not detected by Coomassie
Brilliant Blue stain,

2.3 EREREANBIESR JEBEEH 1 (annexinl, ANX1). @B H 4 EH
2.3.1 &, KEBEREEMIEESTEESNAK  (CKI8) R PLASOID HAKEEHS, M
SPRIENAE 45 B, actin 7E PLAS01C, PLASOID @l #AWEH 60 (CH60) TERFELEL PLASIIC &
HEEMFRIEKTEA RN T REERLERE— ZEE (B2, Z4EEEERAMERE
H, ANE 18 AL-18> NTE PLASOLID BRA 3,
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ANX1 CK18

. n g B C

CHe0 IL-18 actin

D C D. % n

Fig. 3 1-D Western blotting analysis of candidate proteins including ANX1, CK18, IL-18 and CH60 using actin as internal
control between PLAS0OIC and PLASCID
C: PLAS01IC; D; PLAZO1ID.

2.3.2 RGEIRE AR mRNA 5 FERENE
k. A TR ZE R AR IE R B mRNA ACERE
MREEEEMHER, RAYEERT-PCREH
RNA HIZEH AN K L E RBEER AT T
WiF, FEERTPCR MEAREW. WS R-H
BRE M 7E PLASOLIC, PLASOID #H LA mRNA 7K
FEA-HIMER T, %5 ANX1. Rho-GDP ##
B #E 3 1 (Rho-GDP dissociation inhibitor 1,
GDIR). IL-18, EA B AW B A8 B E
(TGLC) B9 mRNA 78 PLASOID 40 BR | IE AT
W, MmEZEEFRESRA 1 (CLIL, EH
F_TRESFHEE 60 (FER60) . JIEEEIEE (creatine

ANX1 CLI1 ER60

kinase B chain, KCRB) ., &L EHIENEE 1
( peroxiredoxin, PDX1} B] mRNA f& PLAS0ID
MEAKFREKTER RERIEKERD 3
(tropomyosin 3, TPMF) B mRNA 75, KE#
HELEEZER (B 4). RNABZHRNESERS
BEERARSITERES -, 7£8 RNA LEE
—H BT (288 B EMBA GAPDH #!
mRNA K TP ER AT RNA EFER—
My, 5 CLIL, PDX1. ER60 BY mRNA £ #%
BRR PLASOLD FRIARIE, MM GDIR # mRNA
EEFERE 2 EAS, TL18 mRNA RIEEEFEE Y
PLASOID #RENE] (HE 5).

GDIR IL-18 BMG

KCRB FDX1

TGLC TPMF

C o C o
Fig. 4 Determination of mRNA coding ANX1, CLI1, ER60, GDIR, IL-18, KCRB, PDX1, TGLC and TPMF between
PLA801C and PLAS01D by semi-quantitative RT-PCR using p,-microglobin as internal control
C: PLAS01C; D; PLAS01D,

@ D

[ D [ D

Fig.5 Northern blot analysis of mRNA coding candidate proteins CLI1, ER60, PDX1, GDIR and IL-18 between
PLAB0OIC and PLASOID
C: PLASOIC; D PLASOID; EB stained-28S and the Northern blot result of GAPDH showed the equal amount of loaded
RNA between PLAZ01C and PLAZ01D.
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3 it i

A UG EH B, (SRR A M EEREL
WHRAER, RARTE (pHs-10L) &&E T
(pH4-7L) B9 1PG A& HAT T LR EB A 78
M, FEEEEB M mRNA K FR®IE, %
71N EREEBAXNERSR; b, &5
R PLASOID @A MR HIR 7 CK18. TGLC,
GDIR, TPMF. IL-18 #1 ANX1 M1 B EFHFE L
K ER60, CH60, PDX1, CLII #1 KCRB H1 2%
fRFIE. &, REBKENR 2-DE B fMxE R
SonAFENFRN, RETF—FAEMREAHEDSM
MifEe, REBREREN S EARAR, b5
MEREARMARE &, (REBERAREREER
RMER. & T469 TPMF f) mRNA 7F &, (&8
BN LEEER, MRS EERAEENFE B
FRFEFRE. Hi 12 MEBEEUEFh KGR
BHEE AR EEE M ERMER R &
W, B SACEAMNESEATR

WARBNE, SHEREEEATELR
BEEABER, T8, B, AT, SES
IR R M A BB LR R . (HIEA
Ak, BARNEFXREEER CLIL F 1L-18 5htiE
FRRMXHIRE, BERLERSEREWERE
PRI, ATREEEASALT 72,

a. ANX1 A KCRB, 5 e 40 B () 4 < 18
., ANXI EEHBRNEESRETRSERR
WA FRNAAGSES, $FER LE4EH
FIEA DL R (R M B R A A U eAh, ANXT
BRI EMENEEH (Ecadheriny fFRIE,
VAT 4 B 1) S V8 T A RE ) L R A B TA] £ kG I AR
HE R —fEEEBAHR KCRB T BB M
PLASOID #AIA BELFILTEES KCRB ER/ T
W H B ABERRLIEY) (eyelocreatine) , {33/
MBI KA K. ANXL B K KCRB £ BZEMNE
90 A K TP R R B IE m AN e R, R AR
EE B ERIE IR MR A R A R, M
M e £ B A P R R ).

b. ANX1 M PDX1, 25 M B i 3 7218
7. ANXL e REBRNERIER T 5 HREME
MPEATERMIER X4, IETRES ANXL BIPUA
ToREANA RN, M MERR SR EES
R 8 40 B B0 BLI T BE D TEARSRDA . kAh, PDXL 89
R ZRIE 5 g (V)b 2 25 78 70 B 48 B RO 040 2

EAR, WHTSERBREMNRERELS HGE
yﬁ[wj.

c. CK18, GDIR 1 TPMF, R8s 540 Bo & 48
BEEEZESAEAEER. MRFRES CK18 &
EEBHRNEFETREFIXRIEE, PRLBSER
TAEA R RN IR R RFEERERD.
GDIR FJ 2/ 1L 77 Rho &2 H (41 Cded? . RhoA
&) MERAREMEEA, 20 R EHS5 9
FHREAMEEMS. i, TPMF 7@ 35 Aah
BEEMSGE, BWEaEyEs), I8 F
EERE, e 5ABFRERMEERN=ME
HEH, HERERBRENT EETEE B4R
R, SHEESAEAAEER R DR s
HARNEEPREEESEER.

d. ER60 1 CHe0, B 5HEMERE. —&
BE R AEA PLASOID A EFRERIE BH
ZEB R MES ERG0 1 MHC T E-&A 50
FH— I EENS, 257 MHC [ 4FRHFEM
A RO, TR A B T MHC T Rk
Wi CTL B % R 45 14 & 20 515 th R
B B EiEE N CHé0 (FEAA R RIERS
WAIFIHERUR, ERFMNEAERMEES L
WA, XIELF MR T AR IR BRI T CHéo
HIF 3L, ER60 f1 CH6o ERH AN I ERKE
EHR, S5 I0E S VAT R B RTE R £ e 4
RSP AI R RE T —E1EA.

e. TGLC, 54N ERMALE, MFEARS
APLANET KA E. SRR EM TGLC fEAE S
B R AR A PR AL 4R, AT (R MR
H5HIEED o f1455, A (23 5 41 FL 5 4 fg
SAEERAKE I AT RN, TGLC TRl B4z E
FERNEERRESTEAREFEARE PR
iﬁ"ﬁ{[w’m].

[ CLIL. #BIATF40, BREARMN CLIL 549
ERRBEAXIRE, BT CLIL ERWHE, B
MBEAZ AN FERIEPRESEEF
RRILL B &R B B2 o R AR ST BRI
FILARURL CLI1 7R A AR B b 7 . T &k
BiEH., BAMERHCLN &5 M EBAHNE
B HIERIMNEBEFEEREN —RR
CLIC3 (H&#), AR MMIEES CLIL KHAM
fth HrigesEARAKMAER, X—WHRE
RRIAHA. BRECLIL B&5 7TMEMENEK
.
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g IL-18. A —RNE, T4AEEEI S,
TL-18 A H mRNA #RBETE S 1) PLASOID “H
B fp R S, SRR IL-18 F 0] RETE T 8 FE A
EREWMAERMEN. RENIREXRY, IL-18 7]
B HO, 2RESHMENKANE (HSE) 2
MEMEHE ST 1 (VCAM-1>, MR H I8 F
O B0 2 B A0 MR S AT I ST PN R A B B R BT,
IL-18 IS A& T 4% E F NF B 1 PI 3-kinase #8124
A A RS B E, MM o w4
HL-60 5 B R, Ikdt, EILRERE R
BHEELAEPEND T IL-18 HEFERIEDT,
X5 IL-18 £ F# B PLS0OID AEKMNEE S
ERERN. SI\I®AITE, HIE=MIL-18 5§
i ie AR A0IRIE. FU5e 1L-18 B AT Ap AL 4R
B, Wi — PR

Z F X M
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Characterization and Identification of Metastasis-associated Proteins of Lung
Cancer by Comparative Proteome Analysis™

JTANG Dai-Fengh®, YING Wan-Taa”, WAN Jing-Hong" ,
QIU Zong-Yin® , QIAN Xiao-Hong?” , HE Fu-Chu? *
(Y Department of Genomics and Proteomics , Beijing Institute of Radiation Medicine , Beijing 100850, China;
2 Department 6/ Laboratory Medicine , Chongging University of Medical Sciences, Chongging 400016, China)

Abstract Comparative proteomic analysis, combined with 2-DE separation and MALDI-TOF
identification, was utilized to compare the protein expression proliles between highly and lowly metastatic
subpopulations (1. e. PLAS0OID and PLAS01C) and 11 metastasis-associated proteins were identified and
Turther validated by 1-ID Western blotting, Northern blot and/or semi-quantitative RT-PCR analysis.
Compared with that in lowly metastatic subpopulation, CK18, TGLC, GDIR, TPMF, I1.-18 and ANX1
were signilicantly up-regulated, while ER60, CH&0, PDX1, CLI1 and KCRB were signilicantly down-
regulated in highly metatsatic subpopulation. Most ol the candidate proteins have heen evidenced to be
somehow associated with various aspects ol tumor metastasis such as cell growth, motility, invasion,
adhesion, apoptosis and tumor immunity, ete. Up to now, CLI1 and IL-18 have not heen reported to he
associated with lung metastasis, which implied that CLI1 and IL-18 might be new metastasis-associated

proteins of lung cancer,

Key words lung cancer, metastasis, proteome, CLI1, 11-18
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