Research Papers itk =

Progress in Biochemistry and Biophysics
2008, 35(5): 521~530

www.pibb.ac.cn

W IR R BB A 4 1L B B R FOIE &
BIR R BRY L A R R B S

Pl )] £t s
1)

Bz FILE" KWL FXE ¥ F F %
F X 5 ou FEF Mim HERT
(P R A R Bt s 2 SRR Ty, T AT IR B (1 U4 7 RS0 52, Kb 410008)

WE i % & W 9% (nasopharyngeal carcinoma, NPC) 1) 4r 1 b5 &5 %1, >R H 0% i 3k & 5 D) %) i K (laser capture
microdissection, LCM)43 il A NPC 4123 I 1E & L0 _I- iz 21 £ (normal nasopharyngal epithelial tissue, NNET)H Y] % 4li{t. NPC
21 Ji R TE 5 S 0H 2 41 it (normal nasopharyngal epithelial cells, NNEC), A — 4E#%¢ /i H1 ¥k (two-dimensional electrophoresis,
2-DE) 4y 25 LCM 2l 4b 41 Ji 1 & (1 5, IR 2 B AR 0l 22 S 30 08 1) 8 (3 0 o, 5 Ul B 9O 08 IR P o RAT I D i 1%
(MALDI-TOF-MS)FH HLI: 257 B 25 Hi G it i (EST-Q-TOF-MS) %8 7 22 5 4 [ JJ 55, Western blot £l 2 53 2 [ cytokeratin 8 (CK8)
£ LCM 444 ¥ NPC 41l A1 NNEC LA BA AR 7 AR 2 sl RS RE R 4 Bk NPC 4B P IaRIL, e 8L = 4ll CK8 1
63 1] NPC. 28 {5] NNET ¢ 20 {4850k (L4557 NPC 4 &1L /K. #5771 LCM 2i4L K NPC 4112 #1 NNEC ] 2-DE %]
W, JRIEKE T 29N EREAN, b 15 NEA U NPC Riksi R AW B 5, 14 NEARTE NPC H &k i el bt
’K; Western blot £ L7, CK8 [ IL/K-7E NPC H: NNET W2 R i, 15 NPC 41 AR IR 20 A0 T AN B4 45 v e A7 ¢
TR UAL A4 R B oR, CKS 7E NPC 2P (R IA % NNET W12 N, eIk B 4558 NPC h [ R IA 5 Rk NPC Wi &
W, IHRE B4R, CK8 5 NPC 706 SOtk LS A OC, A B Tl NPC 4% R i NPC Zr AR BE (1 73 1 hR i)

KR WOLHIREATIR, S, SRR, ERERRK, ST O MR R R AT I (RS, FEE B R I
Jii%, Western blot, 4l 4k
FRSES R318.0

. . . - R .
e TR Y ) 7 5T L A1, B e DI HE
£ WA 9% (nasopharyngeal carcinoma, NPC) &3k KM FH RIATES. T8 iS40 1) D) e 23

5] i 7 R 4 T T e X g i DL PR R 2 —, Lk
o3 R FNBET Y i Sk HUEE PR 2 . T NPC
FPE R AN 2 R S m i R bE, 40K 2 5 NPC
B RIS N ORI T R A
5, KZEUE AIET NPC 2 28 FIi ab 56 523, A
U, ST NPC #2785 1) 43 1 b 055t 277 20
G A EEEH . RE M EBV HiikW, MG
VERFEER 1 AP, Bmi-1071 Met 2 [ M45 4l 43 b
WEHER) NPC 73 TAR &Y, AR R T HRF S R0 sk
AR, JLImR RN AN E A . RIUBN NPC 4 1
brEYKAT BT NPC 12 Wiy 36 97 AR ML
9T,

re Il (RS BRI A R AL AR B
R IR AR OC Ay TIPS BE . W1 cDNA & e Bt
NPC [ R IA 1% O R I — 28 1] §E 55 NPC A

T B A AL A BORAE I PR N 5 TR A A LT
cDNA B, EAE U 5 IR A 2B R AT ORI
AR AU 7> T AR SR 4R T RAT
MRS

iR A RS PR 1) 1 LA LU A A A
T R BUMIRE bR ARG T RERR IR e LR & PR
TRz —. BRI, RAAEREA AT & T4 i

* [ 5 AR RIT AT & RETERI(973)(2001CB5120),  2E%5 2 5 1t 4
FERMIFA I A ZOR 20071362 ), U BRI I 4L 0 5 A A 1 77
R JE G (HTE pR [2002148) A1 R A RE BT KR4 B I
(04XK1001, 06SK2004)% HhIiiH .

o QLR AR

ek JH R . Tel:0731-4327239, Fax: 0731-4327332

E-mail: zqxia02001@yahoo.com.cn

Wk H 9 2007-10-12, #:52 H . 2007-12-18



«5200 EYNFSEYYIRHER

Prog. Biochem. Biophys. 2008; 35 (5)

GO T RGeS T i) A
NPC JuWWI &, KA NPC 4N REAH & K&
(1035 V) P 4R O 0 R G A 1) 5 40 L, NPC A2 YR )
NNEC 15 & W b Jz 41 28R A Br o L 91 4 A4S 2]
10%, FEOGHRALUEHAS HHM. Kk, A
P& e LU AR 1 0 2 2 Wi 0 e b 9ed s 35 400 1 HAE 7
PE, AEA LR M T8 AL A g, A
JA L h Atk B AR V2R, WO BRIk 2
V) %] (laser capture microdissction, LCM). #4123
JRARKE FE AL A B AR 3 55 . LCM A E H i
MALZA b alifb 4 W 18 e i 7 vk 2 — P, AT R
LCM HiAR MFLRIREN JH-Jas R R e 12145 2 21
Al Ak SR 20 f H T 2 1 AL AT S AR

h Vi NPC bR &4, AWK LCM £
AR MBI EE )35 A NPC 223 RN 1E 5 S Bz 21 U
A Al AT N B L, 2-DE RS IG HR 4 25
%€ LCM 4iifl, NPC 41l i fit NNEC ) 72 5+ 8 1 i,
Western blot F1 4 5 41 AL AG I 22 57 25 11 i CK8 [F 3K
k. WIS R R IL, CK8 5 NPC 434k J ik B2 4 5
BAHSE, A NPC 05 Fhr &, &A1
A1, IXE T UCR F LCM 4l46 1 NPC 41 g il NNEC
HEAT B A R 41220 9T, WF 9T 45 OB A3 B T 4R
NPC J#AHLHI L& NPC 2 i 5 V897 2 FAn S
RI.

1 #MR57F%

11w

111 AHAZR. 54 FUF RIS NPC LR A2
A AL B9 BT WHO type 1) A 54 191 35 6 v A% 1E
W LW b B ZH ZA(NNET) HX 1 R K 22 3 HE — = Bt
FIHIHE — < 5%, FF 2-DE #i1 Western blot 73 #T,
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Fig. 1 LCM of tissues
NPC tissue before (a) and after (b) LCM, and captured cancer cells (c); normal nasopharyngeal epithelial tissue before (d) and after (¢) LCM, and

captured normal cells (f).

Fig. 2 Representative 2-DE maps of NPC and normal nasopharyngeal epithelial cells purified by LCM

(a) LCM-purified normal nasopharyngeal epithelial cells. (b) LCM-purified NPC cells. The protein spots marked with arrows were twenty-nine

differential protein spots identified by MS. (c) Close-up of the region of the gels showing partial differential expression proteins between the normal and

NPC cells.
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Table 1 Differential expressed proteins identified

£ NPC H 3Rk NI 25 5 8 1 o o % e 45 1 0L
B3R 4. %27 E A MK E RS E A R
SwissProt %4 J2E i 7k 5 CK8 2 4, ESI-Q-TOF 4
MR or, K Hi%E B IE A B (m/z 2837.4810)
J¥ %] LEGLTDEINFLR & CK8 2 & & /7 41 It —
.

by MS between microdisscted NPC vs. NNEC

Spot Accession Protein name Mrx
number "
1 P17987  t-complex-type molecular chaperone TCP1 60 356
2 P43487  Ran-binding protein 1 34252
3 P10809  Chaperonin groEL precursor 61187
4 P06576  H*-transporting two-sector ATPase beta 56525
chain precursor
5 P31947  Enolase 1 47139
6 P15531  Metastasis inhibition factor/nm23 protein 20398
7 P08670  Vimentin 53 653
8 P04792  HSP27 protein 22313
9 Q96CE4  Stathmin 17 326
10 P37802  Transgelin-2, 24 400
11 Q6NTA2 HNRPL protein 60719
12 P47756  Actin-capping protein beta chain 30952
13 P62937  Peptidylprolyl isomerase A 17 999
14 Q5VWK3 VDAC2 protein 30329
15 Q53HU2  Guanine nucleotide binding protein 35055
16 P14550  Alcohol dehydrogenase 36 761
17 Q9NR45 N-acetylneuraminic acid phosphate synthase 40 267
18 P04632  Calpain small chain 28 469
19 P30084  Enoyl-CoA hydratase 31351
20 P40121  Chain A, Ca*-binding mimicry in the crystal 38 500
structure of the Eu’*- bound mutant human
macrophage capping protein Cap G
21  QY9UBS4 ER-associated Hsp40 co-chaperone 40 774
22 P07339  Cathepsin D 26229
23 Q5TZZ9 Annexin | 38 690
24 Q86W04 SCCALl 44 507
25 P05787  Cytokeratin 8 53529
26  Q53HR3 14-3-3¢ 27757
27 P00352  Aldehyde dehydrogenase 54 827
28 P05783  Keratin 18 47305
29 P34931  Heat shock 70 ku 70 854

Sequence Expression in .

coverage(%) Scores NPC/NNEC 2 Function
6.03 43 570 12.00 Chaperone
5.71 38 298 12.00 Signal transduction
5.7 49 203 12.01 Metabolism
5.26 73 262 12.01 Metabolism
7.01 57 826 12.09 Metabolism
7.07 32 188 1225 DNA binding
5.03 43 908 1229 Cytoskeleton
7.83 67 392 1257 Chaperone
5.76 18 152 13.15 Metabolism
8.44 36 335 13.24 Metabolism
6.65 33 166 13.56 Metabolism
5.69 64 196 15.09 Metabolism
7.85 39 78 a Metabolism
8.00 32 138 a Signal transduction
7.60 18 186 a Signal transduction
5.11 30 150 12.02 Metabolism
6.29 28 154 12.03 Metabolism
5.05 31 74 12.03 Metabolism
8.34 43 262 1211 Metabolism
5.32 26 362 12.64 Metabolism
5.81 39 110 13.08 Chaperone
5.31 48 304 13.17 Metabolism
6.57 45 946 13.42 Metabolism
6.35 37 541 14.08 Metabolism
5.52 36 765 l4.42 Cytoskeleton
4.68 58 552 1522 Metabolism
6.30 36 550 17.07 Metabolism
527 33 394 117.50 Metabolism
5.37 3 62 b Chaperone

a: only expression in NPC.
b: only expresson in NNEC.

) SwissProt accession number.

2 “ 17 indicated that spot intensity = 2-fold increased in NPC in comparison to NNEC;

in NPC in comparison to NNEC.

“ | ” indicated that spot intensity = 2-fold decreased
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1 MSIRVTQKSY KVSTSGPRAF SSRSYTSGPG SRISSSSFSR VGSSNFRGGL

GGGYGGASGM GGITAVTVNQ SLLSPLVLEV DPNIQAVRTQ EKEQIKTLNN

KFASFIDKVR FLEQQNKMLE TKWSLLQQQK TARSNMDNMF ESYINNLRRQ
LETLGQEKLK LEAELGNMQG LVEDFKNKYE DEINKRTEME NEFVLIKKDV

DEAYMNKVEL ESRLEGLTDE INFLRQLYEE ETRELQSQIS DTSVVLSMDN

SRSLDMDSTT AEVKAQYEDI ANRSRAEAES MYQIKYEELQ SLAGKHGDDL

RRTKTETISEM NRNISRLQAE TEGLKGQRAS LEAATADAEQ RGELATKDAN

AKLSELEAAL QRAKQDMARQ LREYQELMNV KLALDIETAT YRKLLEGEES

RLESGMQONMS THTKTTSGYA GGLSSAYGGL TSPGLSYSLG SSFGSGAGSS

SFSRTSSSRA VVVKKIETRD GKLVSESSDV LPK

Fig. 3 MALDI-TOF-MS analysis of differential protein spot 25

(a)The MALDI-TOF-MS mass spectrum of spot 25 is shown, which was identified as the CK8 according to the matched peaks. (b) Protein sequence of

CK8 is shown, and matched peptides are indicated in bold font and underlined.
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400

1 MSIRVTQKSY
51 GGGYGGASGM
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201 DEAYMNKVEL
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301 RRTKTEISEM
351 AKLSELEAAL
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451 SFSRTSSSRA
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y(6)

y(8)

800 1 000

SSRSYTSGPG SRISSSSFSR
SLLSPLVLEV DPNIQAVRTQ
TKWSLLQQQK TARSNMDNMF
LVEDFKNKYE DEINKRTEME
INFLRQLYEE EIRELQSQIS
ANRSRAEAES MYQIKYEELQ
TEGLKGQRAS LEAATADAEQ
LREYQELMNV KLALDIETAT
GGLSSAYGGL TSPGLSYSLG
GKLVSESSDV LPK

1200

VGSSNFRGGL
EKEQIKTLNN
ESYINNLRRQ
NEFVLIKKDV
DTSVVLSMDN
SLAGKHGDDL
RGELATKDAN
YRKLLEGEES
SSFGSGAGSS

Fig. 4 ESI-Q-TOF analysis of differential protein spot 25

1 400

(a) The amino acid sequence of a doubly charged peptide with m/z 2 837.481 0 was identified as LEGLTDEINFLR from mass differences in the
y-fragment ions series. (b) Protein sequence of CKS8 is shown, and LEGLTDEINFLR fragmentation matched with residues 214 ~225 of CKS8 is
indicated in bold font and underlined.
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M RIS R (B 5). Western blot £l 45 21
5 HU B R R A A R — B0k ).
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50.90
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-Act °
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Fig. 5 Representative result of Western blot of CK8
in the NPC and NNEC purified by LCM
(a) Western blot shows changes in expression level of CK8 in
LCM-purified NPC cells (7)) and normal nasopharyngeal epithelial cells
(N). (b) Histogram shows the expression level of the protein in the tumor

and normal cells as determined by densitometric analysis.

2.4 CKS87E NPC A R PRy FRIL

J T CK8 #1555 NPC [/t R 4 %,
K H] Western blot J7 A4 2 5 25 11 CK8 7E LA A
7] % 1% W% fit (5-8F. 6-10B) fll 4 1k & ¥ (CNEI,
CNE2)[) NPC diffa &b ifRis. 45 WoRn: CKS
ZEAG /34K NPC 40 it 52 CNE2 HP IR ik 7K 55w
1t NPC 41l fs &% CNE1 Bl & F (P <0.01), 7L
% NPC 41 Jifd & 5-8F 1 {131k K - AR 4 % NPC

4 & 6-10B B R Lif(P<0.01)(K 6). 45K,
CKS8 " g5 NPC [/ LRI k.

a b
® CNE2 CNEI 5-8F 6-10B . )E 1.02
e : 5098
-1 & 2094
5090

B-ACtn g S—— — & 0.86
CNE2 CNE1 5-8F 6-10B

Fig. 6 Representative result of Western blot
of CKS8 in NPC cells
(a) Western blot shows changes in expression level of CK8 in NPC cell
lines CNE2, CNEI, 5-8F and 6-10B. (b) Histogram shows the
expression level of CK8 in 4 NPC cell lines as determined by
densitometric analysis.

25 CKSEIEFEMRLERFAL. [R& NPC FiHE
453575 NPC HEA YR

ik — LT CK8 5 NPC J3 4k Fl 4% 75 11 %
R, KGR T IEAT I CKS 764 /K Hy AR [ 5
At ) 63 191 J5i % NPC, 28 1] NNET A 20 44
B 2 45 5 A 9 41 2L (LMNPC) H I K34 . 45 1
7R: 5 NNET MILL, CKS8 785 % NPC 44U %
SR TIHEP<0.0) (KB 7, %2); CK8 KikE
NPC K/ LR 95(P < 0.01), 7EJi % NPC
5 WHO type 1 fl type II #H Lk, CK8 £ WHO
type I (M FREHE TP <001, B 7, & 3);
55U NPC b#, CK8 7E LMNPC H #3148 8 {2
P <0.01) (K7, &2). g3t DR,
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Fig.7 Representative results of immunohistochemistry (IHC) of CKS in the tissue specimens
IHC of CK8 in NNET (a), WHO type [ (b), WHO type II (c) and WHO type Il (d) primary NPC, and LMNPC (e). Hematoxylin counterstain.

Original magnification: x200

Table 2 The difference of CK8 expression in NPC, NNET and LMNPC

Score
" Low (0~2) Moderate(3~4) High(5~6) 2
NNET 28 0 0 28 0.000"
NPC 63 27 25 11 0.001?
LMNPC 20 2 8 10

Y P <0.01 by Mann-Whitney U test, NNET »s NPC. ? P <0.01 by Mann-Whitney U test, NPC vs LMNPC.
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Table 3 Correlation between CK8 expression and differentiated degree of NPC

n

Low (0~2)
WHO type
Type [ + type Il 13 0
Type Il 50 21

Score
Moderate(3~4) High(5~6) P
0.000"
5 8
21 8

Y P<0.01 by Mann-Whitney U test.
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Comparative Proteomics Analysis of LCM Purified Nasopharyngeal
Carcinoma and Normal Nasopharyngeal Epithelial Tissue”

CHENG Ai-Lan”, HUANG Wei-Guo™, ZHANG Peng-Fei, LI Mao-Yu, PENG Fang, LI Feng,
LI Cui, YI Hong, LI Mei-Xiang, CHEN Zhu-Chu, XIAO Zhi-Qiang ™
(Medical Research Center, Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Xiangya Hospital,
Central South University, Changsha 410008, China)

Abstract To search for nasopharyngeal carcinoma (NPC) biomarkers, laser capture microdissection (LCM) was
used to purify the target cells from NPC and normal nasopharyngeal epithelial tissues (NNET). Two-dimensional
gel electrophoresis (2-DE) was performed to separate the total proteins of microdissected NPC and NNEC,
PDQuest software was applied to analyze 2-DE images, and the differential protein spots between the two types of
tissues were identified by both MALDI-TOF-MS and ESI-Q-TOF-MS. The expression of cytokeratin 8(CK8), one
of the differential proteins, in the microdissected NPC and NNEC as well as 4 NPC cell lines with different
differentiated degrees and/or metastatic potentials was detected by Western blot. Immunohistochemistry was also
used to detect the expression of CKS in paraffin-embedded tissues including 63 cases of primary NPC, 28 cases of
NNET and 20 cases of cervical lymphonode metastasis. In the present study, 2-DE patterns of microdissected NPC
and NNEC were established, and 29 differential proteins in the above two tissues were identified, of which 15 only
expressed or up-regulated in NPC and 14 only expressed or up-regulated in NNET. The expression level of
differential protein CK8 between the NPC and NNET was selectively confirmed, and was found to be related to the
differentiation and/or metastasis of NPC cell lines. Significant down-regulation of CK8 was observed in NPC
compared with NNET, and significant up-regulation of CK8 was also observed in lymphonode metastasis
compared with primary NPC. The data suggest that CK8 may be related to the differentiation and lymphonode

metastasis of NPC, and may serve as molecular biomarkers for metastasis and differentiation of NPC.

Key words laser capture microdissection, nasopharyngeal carcinoma, proteome, two-dimensional gel
electrophoresis, MALDI-TOF-MS, ESI-Q-TOF-MS, Western blot, immunohistochemistry
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