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REEKEFZAHREIZR A S EE
“HRE A& CNE2 53 8 3 R IF ik

EOTN HEMY 5 b FEAD O RELY
(R R AR 2 ot 13 26 3 0 2 1 S 41 2 T e s, K9 410008
Db K EEIE S 22 B IR 0T, KD 410078)

WE NIHER R A KN F 244 (epidermal growth factor receptor, EGFR) 14 [ & WHJ (nasopharyngeal carcinoma, NPC) 4]
M5 1 5, #7 EGFR /£ NPC A& T AR ATHLAED, SRTIJC I i 5 771435 7% NPC 41U R CNE2, JEAIFAL A KN 7
(transforming growth factor-o, TGF-v) JJ¥ CNE2 411 il 24 h {E Ay s280 4, X4l CNE2 40 A ] TGF-o Bl3E. 68382 1 6 1
WRARPH AL AN I B5 97 bl & b e e, SRR B HL vk B2 AR (two-dimensional electrophoresis, 2-DE) 73125 9 41 4 2 ¥ /3
WHT 1, PDquest B8 53 BT R A R 00 2 S 3R R B 1 0 A, I B O A I H R4 I 1) 5T 1 (matrix-assisted laser
desorption/ionization time of flight mass spectrometry, MALDI-TOF-MS) %52 7= 53 F 0k 8 (. #3777 9206 2R R 41 CNE2 41 iy
SHLEE A 2-DE B, GO BUN T 22 DM ZESREE R AL FUEEE T 8 N ETUARE AT, H IR KOs a0 i 22 4%

. NI TORIEGE, 2078 EGFR 15 NPC A P VR S LHLHI 59 5E T H6A.

KEIE A, CNE2 4if, REAEKET 24 (EGFR), /b A mdl, —4Ehtiermuk, Wik

ZFRSES  Q50, Q51

XK Bz K R 52 44 (epidermal growth factor
receptor, EGFR) & —Ff' i EGFR 48 Jk [Al % i 1)
170 ku 25 JBES 2 BRI 32 A4, FLRCAAR 2 R A
K X ¥ (epidermal growth factor, EGF)fl # 4t 4 K
¥ -a (transforming growth factor-a, TGF-a). 4
ffA L EGFR 445, Skl A & #mRuisik,
WA 5244 )5 ) R MAPK., PI3 Kinase %55 53l
B, PSR EE D B IL, R 4l AR, o)
oy TR A . EGFR {6 2 Bl b 4746
b R B I, AR A0 R B P AR 22N
R R R AR, JITZBH, EGFR CRCK H iR
BT I RS 02

EA7 KHCT EGFR 55 G (NPC) A1 G 1E
RiE. W1 NPC AN AT EGFR i & 3A B3 W i
&, 1M H. EGFR i 38 sl % i 4L 5 NPC R
B AERHETE i HE Sy ORI PR 3 S0 D) A DG,
NPC 4 it i€ 7 it EGF, @il EGF/EGFR H 7y b ¥4
PR EE B 5 B ALY, EB i BE B9 E 08 5
FI—3% IR I 2 11 (LMP1), 7] 121§ NPC 41l i

EGFR KL EGF (13014 K #5 F 308 1F Y. X
SeffF 5 4 JA R, EGFR 76 NPC [ RER @ B
HEEREH, {542 EGFR £ NPC &5 TF HI4E H
BUHIIAKIE 4, A Rrit—2 .

i 240 L £ - A B 1 ST AN A e 40 i B
SR R ITLE, 10 HLIE 2 0 % s b
B E B Pk, RO S R A B ) 43
W AN W T4 7 g A 16 231U, i L
A 0] Be AT B 4> ARG, IR & —Fh 2 B B
ZHNZ 5 E 2R, HAERUKF 2298 &
FBORE WAk S B RS, AR T T ) R R
Pk, DAFESGT Mg 43 Wb i 1 BT 904t K 22 B0 )
LA R R A . B A A BRI IR
KRR, IR 4y W B 1 BT (secretome) BIF 5T 1F AE %
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FEL 9. G B e 20 W B 1 AL AN R I LA
2 R R AR 0 R 5 T A R AR B DDA G,
1 EL VRS T Ul ET 51 s (1 ¥ 7E 2 7 A & 0.

S #E7% EGFR 7E NPC & A/ ML, A0F
TN WE B RAR AR K, H TGF-o Fl¥# 5
WA AN Pk CNE2, 1B EARAFEAR S & &
& EGFR % ) NPC 40 i p Wb ik 1, REL 8 A
EGFR 4k J5 40 W R A2 T S50 (1 1 5. 90 Bl 1
B, KT UCK R PR 2A HR i EGFR 1
) NPC 73, Aik—24 EGFR 7& NPC K
Joa b B VE ] S LI 2 e T A,

1 RS

1.1 ##

111 20 3R, AR S %95 40 il & CNE-2 i
VA 2 I T2 A 3 g B 1 O 4 2 T RS R AT
Z4I R4 EGFR &Ik

1.1.2 3R, Mg . RPMI1640 55553 Gibico
BRL /% s 2D Quant Kit 2 [1 50 SR & N
BRI - BN MG . — SRR RS . |
AR R ILRERR Hh(SDS). JK % . CHAPS. i
IR WEBEREE IPG 22 pH3~10 1 24 cm [ AH
1 pH B & T iK 2 H Amershan Pharmacia 23 7]
R A TGF-a. BBy R IR (DTT).
L2 B2 TPCK LRI AR I B i, =
W OMR(TFA). BRIREAL . RACERIREN . LIS ME
JiT - U -4- FREE W EETR (CCA)IE H Sigma A Wl ;
8 & 2 .0 % (CENTRIPLUS Centrifugal Filter
Devices) & Millipore 24 ®) 7= s g H. &
fiz . EDTA —%N(EDTA-Nay) K [H /3 Hr 4.

1.1.3 4%, IPGphor 55 HLER 51X, Ettan DALT #E
HHLUKRE . Imagescanner 145 1% L & Voyager-DE
STR 4307 MALDI-TOF-MS Ji i {X Jj Applied
Biosystem A i 77 .

1.2 A&

1.2.1 205577 & TGF-o fll¥. F 10%/NF I
1) RPMI1640 1572355 7% CNE-2 41 i 52 60%#l &,
FBRRTFRIE, Hank's PSS S K, MMATCILIGEEE I
(T SmgL BB E AL 5 mg/L BN EW
RPMI1640 577 58) 37°CH: 3% 2 h, FRIR L BRKE %
H5, Hank’s WVEHE 2 K. S50 440 B FH 5 30 wg/L
TGF-a [ FIR G L7 55 FR FE 4k 2 15 7% 24 h, X
AN AT TGF-ou BTG I 55 775 R I 5 7. Sk
KHEE 2 K.

1.2.2 20053 v 1 IR 4. WACAR 2 Al i 8 R
b, B BRI, A 0.45 wm (LR IELS
U8 BIE LA BRANMURE . PR SUL B R DE O
ER 15 ml BIE RS2 025 ml Aoy, INIANEE
T A R (8 mol/L JK %, 4% CHAPS,
40 mmol/L Tris, 65 mmol/L DTT) JiiE it~ & &) % i ,
15000 g, 4°C .0 30 min B L3RI 0 8 4. oK
F 2D Quant Kit & [ 7 f 1 G i 2 R
1.2.3 0L Jr) ek S WUk . $R A A0 R A 4% I IPGphor
LHRERGM IR IAT. ¥ 450 pl & AR R
(1000 wg) 2 IPG Tk 4% (pH 3~10 NL) [ IPG
W4 R Y, T TIPGphor %5 Hi 58 AN 44 o R 451
30 VKAL 14 h J54 500 V1 hy 1000V 1 h,
8000 V 10 h AT IR AR, S LR RS 5 200 T
10 ml °F- f# A ¥ (50 mmol/L Tris-HCl. pH 8.8,
6 mmol/L JKZ, 30% T, 0.2% DTT, JEE&HM
W) M 10 ml °F # B ¥ (50 mmol/L Tris-HCI.
pH 8.8, 6 mmol/L JK %, 30%Hul, 3%l i,
SR RIS &7 15 min. P45 1) IPG IREH
2 12% SDS- 2 N I it i (SDS-PAGE) Ji¢ i, 75
Ettan DALT I HE B A kA F1EA7 58— ) 2 B HL VK.
MUK 45 R 5, o “Blue silver” 3t )5 vk %f 2-D it
AT e g e, YRRk AT R 2 K.
1.2.4 1% 4 Br . W H ImageScanner F1 i 1%
(Amersham Biosciences) 1 fffi % (&[] 2-D Ji .
PDQuest 2-DE A L8458 73 B S 56 2H R 6) i 20 48 i
SR A YR UK RS 2 e, R IA K AR 2
2 (5 LA R R AT RS A . P B I 4
T M LE Excel Bt FabAT.

1.2.5 K5 J 4 B W06 A W Pl B AT I TR o
(MALDI-TOF-MS) 73 #r. M Hh DI 22 53 8 1 ot i
T 1.5 ml EP 45, 50% Z 5 A1 50 mmol/L % 12 A
B i 6 30 min, LMWK AWM. N 10 wl
TPCK Ab 2 [ 25 11§ (0.1 mg/L)#K LW K 40 min,
37°CHEFE 12 h, 30 wl ZEHGE (100% 405 & 5% =5
LR 11 1) AU 60 min, A AKEL 1 . A BUR
WAET 0.5 ml EP 4. AIRIRZE S 10 pl, HL 0.5 wl
FESL 5 1wl CCA JEFRMBUIR A, s FET AREBAIMR,
£ MALDI-TOF-MS Jit i 1% b 3 47 2 #7 .
MALDI-TOF-MS 487 % Fl [ S 550, 1 257 ik il
SE, B YR I H S 20 000 V, S S HL I EE 1,12,
N2 WOt K 337 nm, Bk oE 5 3 ns, BT AEIRER
H( 100 ns, ELZFJ¥ 4x107 Torr, Jii{is 5 80 kg1 4
R0 50 Pk, Al B ET I E AR m/z 842.50



- 102 - S FESE IR THR

Prog. Biochem. Biophys. 2007; 34 (1)

m/z 2211.10 154 WK IE, K15 Bk i & #5490 i
(PMF). Mascot % £F ;% SwissProt # ##i FE % & &
.

2 4 R
2.1 SEIGLAFNXTEBZH CNE2 4 iir&E B 2-DE & it
BYE ST

FEF RIS ok S8 2 RN %) PR ZH CNE2 41 it f1)
ARUAER AT T 3 UOW A EER HL K, ST 2 4140

SDS-PAGE

10—

S3UAER I 2-D HLIK . ) ] PDQuest 2-DE #k {4
Sy BT 2-D HLUK B, 23 TR B K2 250 AN
P15 A, BEZH A 3 5K 2-D RIS 1 5 L4 (41 1)
L) ILAT 32 N EFRIERNT 2 B A AL 5K
B ZH A CNE2 4 i 70 W4 5 1 11 2-D FR K T35 DL
1, B 1 bt T35 1 10 AN T,
10 AN EE TS RIS T 22 57 MR 1. B 2 4 il
KB 22 5 R IE 1) R .

03 - X

01—+

10—

Fig. 1 2-DE maps of secretome of NPC cell line CNE2 stimulated with or without TGF-a
10 differential expression proteins spots are labeled with arrows, and the data on the differential expression proteins are presented in
the Table 1. (a) Control CNE2 cells. (b) CNE2 cells stimulated with TGF-a.

Table 1 Differential expressed proteins of colonic epithelium identified by MALDI-TOF MS between CNE2 cell stimulated
with or without TGF-a

Spot Swissprot

No Access code Name
1 P09651 Heterogeneous nuclear ribonucleoprotein Al
2 P09651 Heterogeneous nuclear ribonucleoprotein Al
3 P05067 Amyloid B-protein precursor

4 AAG17014 TPM4-ALK fusion oncoprotein type 2

5 Q4VIB6 14-3-3 protein epsilon isoform transcript variant 1
6 P63104 14-3-3 protein zeta/delta

7 P08758 Annexin A5

8 P16035 Tissue inhibitor of metalloproteinase 2

9 P16035 Tissue inhibitor of metalloproteinase 2

10 P01034 Cystatin C

Changing folds
) ) Subcelluar
(Experimental/ Function .
locations
control)
6.2 Transcription & translation Secreted
2.2 Transcription & translation Secreted
12.1 Miscellaneous Secreted
0.2 Unkown Unkown
0.22 Signal transduction Cytoplasm
0.21 Signal transduction Cytoplasm
0.48 Signal transduction Secreted
0.01 Protein turnover or anti-degradation Secreted
0.01 Protein turnover or anti-degradation Secreted
0.45 Protein turnover or anti-degradation Secreted
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Fig. 2 Close-up image of partial differential expression
protein spots between CNE2 stimulated with or without
TGF-a
(a)CNE2 cells stimulated. (b) Control CNE2 cells.

22 EREHRANRIEELERE
MR PIEL 32 AN =S B A RS, IR W B S
#E4T MALDI-TOF-MS 43 #1, 3K BBk i & 45 2

W, BRI EEE O, L0 MEAR AN
15 8 MAETUAR R 1S 2% €. 8 ‘5 1 i mi g 4
RO 3. 1% 2 S Gk T 4R SR A R
SwissProt % #fi & ‘2 75 4 Tissue inhibitor of
metalloproteinase 2. H:4% 23 /Nl i T=E SRR AR 8
A3 PMF K3, sl T80 R 48 2R he s 3| Ay
£SO A VI Q157 N S A [
SWISS-PROT %4 ¢ h 42 (it (1) 25 11 i D e 5 A& AH
RICWRIAE [, 8y 94 10 by AR 2240 51
WEBL, /5. 6. 7T ST EAR, &N
1. 2. 3. 4 W 5WBEM XM ED . K
SWISS-PROT #(4fs 2 #1 4k 5T K% SPD i e 42 )t
MEATEMER, M1 20 30 7. 8. 9. 104
SRR, RSy 6 AL T, U4 e &R
1A T 8 MR B 2 R R H TR AR .

(@) Vo =
yager Spec #1[BP=1495.9, 53970]
100 I +5.4E+4
90
ol 410.8228
70
§
Z 60F
a
ﬂ_.:) 50F 1254]70116
T sk 1332.19371646.9952
30
14P6.8074
20F 1682.0766
1399.8802
10F919.5476 12@3‘ 661111677.0242 2210.14?1 25643471 3985.6966
0 Fed ol 2 0241615.8654 L . l‘258b‘2891 - ) 0
849.0 1579.4 2309.8 3040.2 3770.6 4501.0
m/z
(b)
Database : MSDB 20050929 (2344227 sequences; 779380795 residues)
Taxonomy : Homo sapiens (human) (141910 sequences)
Timestamp 1 19 Apr 2006 at 13:42:40 GMT
Top Score 1 117 for AAC50729, HUMANT IMP 5 NID: —Homo sapiens

Probability Based Mowse Score

Protein score is —10*¥Log(P), where P is the probability that the observed match is a random event.

Protein scores greater than 64 are significant (P < 0.05).

L 150

2

< 10

o}

£

x

z
0 Jim . = ‘ m.
20 40 60 80 100 120

Probability Based Mowse Score

Fig. 3 MALDI-TOF-MS analysis of spot 8
(a) Peptide mass fingerprinting of protein spot 8. (b) Database query result and scores of spot 8.
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39 #

EGFRYE 2 M Jigg v A7 1 1 3238 Fl e 5 15 40 1)
LG, BEHE 0 iR 2 M Fr 39 5 L BEL ok i 98 4 A v
T S R 40 ORGP R AR 2, AE AR IR
AR R EEEAER], EGFR O &k H AT iR 4
T I E RS 1 WEFUR W], A4S NPC AE N V2 b
JR fie i 38 3L [ 23 W EGF 8¢ / F1 TGF-a 5 £ EGFR
A 3E Jih 6 41 0 164 5 RN B £ 09, {H EGFR £ NPC &
A2 R T AR FINLHIATS A fe e — 2D i O R
EGFR 7 NPC A& 1 I/ - BLET, AT 50 i g
IIULER UL A M BE R, B R B 1 A 2
FeA % EGFR W) NPC 70 A, #1590 3
FI%EE T 8 A EGFR W /Wb 1, X S8 8 ()i
I EeW S hiRg A AR 2 5 #e . T2 5 3G .

3.1 5MEARRERBHEXNERR

TGF-a #ll¥# CNE2 4ifiu 5, HpwsEhd
20 & J& & 1B 0 W 2 (tissue inhibitor of
metalloproteinase 2, TIMP-2) K iAX K ifij, TIMP-2
DA B Aiffy 14D e 98 2 A 0 oV FH 1T 52 380 32 DG o,
IR 42 8 A I -2 (metalloproteinase-2, MMP-2)
RE P4 i R S, (R IR 4l B R e R, M
TIMP-2 Gl MMP-2 1935 1, AR I8 40 i (1)
B, AR A0 I ) 7 R B fig 0 52 B PR A
HURZ T TIMP-2/ MMP-2 A4b T PR 2, W76
FRASS, wltnr Rm (0 bgg b, A4 R
MMP-2 1] 5 F 1k I [\ I £ 45 1) TIMP-2 fIG & &1,
AHFFEF, TGF-o $3 CNE2 41 5 i TIMP-2
1731, $&7~ EGFR J5 46 n] el i T i TIMP-2 )
I3 WMIEFE NPC i

TGF-o fill## CNE2 J&, HArwhiEErh e
R P HIF) C (cystatin C)& K . JbJ8g 40 o 1)
12 224675 55 %5 E T 40 B A/ I3 I ) 6 ot 2 DA
K, Hop, RN BIRERE - 21 Db 2408 5 g4 E
IRFEE M fh. Cystatin C 2 AFAE T4 AN AR ER
IR - P e 2d MR e I Mg 7], ReRg 4l e (1)
RS AT B Y% cystatin C FEDE (R N 2T 4k IR
A TR R, 25K, Rk cystatin C
X £ 24 R 96 40 L ) e e FL AT W R R Y, 3
B cystatin C J2& I8 4% 7 (1) 4 ol DA 03, AHfE 5,
TGF-o H] ¥ CNE2 41l it J5 T~ I cystatin C ] 73,
$E78 EGFR iG] fig il i T i cystatin C ¥ 7 WA {2
E NPC B 5.

32 5HMATHXMNEAR

TGF-o JJ 3% CNE2 4 fi 5, FLor Wb sz i mp I
H 1 AS(annexin AS5)K ik M. WF9TK M, Annexin
AS ZEP T 531 H LAk (externalize) B A I 4h 2%
&, AR R, Annexin AS ATy
JTR AW IR R 2 70 R, TGF-o il
CNE2 41/t f5 F 1 Annexin AS (11X, #2785 EGFR
AL AT BRI IS R Annexin AS [1)4 W] NPC 41
LT

KBTI T AN TR E A —
14-3-3 Hx [ epsilon 5 zeta 7 TGF-a |3 CNE2 4
MR AL TN M. 14-3-3 AW S & FE S T
Wl WERRNG . B AASESS S, EVES A PN PR
WP REEEAEN, W 2sR. F95iS. #A
MR TE . 0 SR A BRI, 14-3-3 HH
AT R W ol IR S R K Ca* 1 ORINAE SRS
4R L 0L ARG, TGF-o Hl 3 CNE2 4
MR N 14-3-3 F AR IE, ©5 NPC 41 i 1
R Ak — R
3.3 S5YRpEEERIERR

TGF-oa H¥ CNE2 J&, 708 I K B ek
FE 8 FIHI 4K (amyloid B-protein precursor, APP) &
15 . APP o BlRIE T 2 Bl Al I b A R 4G
F, EATIESEAn MRS B dEd s 20 40 P S il I A e
PEAE D GE. APP 3= IR P9 Aok AR gk AT I T AZ A -
NP IEAE, AN ILEEAELL, B APP 22 A N
T Ja RO T PR B B gy W 7 APP
(secreted APP, sAPP); 5 — J Ml P4 44 - ¥ il 4 id
b ok s Rt APP ) R W BT Y]
Alzheimer [ K. T Bl 1) — L 5K B, APP
T 240 10 184 5 7 3 3 A ) A AL ARSI
TR Th A 7E APP (WIS B, JFAEAE 7KK
ft) APP il U] N T, 350 sAPP K- T, BH K
sAPP {5 5 1L i 6 0% 411 i) Jp U 8 40 B #1852 07, 5
Ab, AE s gl R0 45 i b B R IRAT APP [ i R
ik, RH] APP BEPR| s SCRZ IR 400 )i 988 440 . APP Al
SAPP [F335, AT I JRg 40 i 0 A= A UL A5
H1, TGF-a HIJ CNE2 41 Jfd )5 il APP )43 ik,
$&78 EGFR VA n] it i b APP 73 WA 2 1E NPC
1 38 5.

TGF-o fl CNE2 41 fa )5, 73 W A h % A AN
Y — ¥ W &% 52 Al (heterogeneous nuclear
hnRNP Al) £ ik k.

ribonucleoprotein Al,
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hnRNP Al & —F#Z N RNA &5 &M, &5
RNA BRI %, BLAH poly(A) mRNA H A% ¥
F 25 H 2% £ mRNA 87 1)29 hnRNP A1 ()%
155 20 M A B EA DG, ARERR ], EBURYEAN
4 g P A7 4E hnRNP A1 [k i, hnRNP Al
SIS ST TR S €2 M A R P R E R AN
WEFE, TGF-o ¥ CNE2 40 i J5 i hanRNP A1l
153, $&7~ EGFR JE 46 ] figil ik _E 1 hnRNP Al
(K53 ML HE NPC 21 i 3 5.

MG IT R EGFR () CNE2 41 i () 43
WER A AF9T, ik 2] 8 4 EGFR 44 1K 2 i
wE, LI Khm g iR 2% . WS
B, EATATRES EGFR 78 NPC A P 4 AT %,
A BN
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Screening of EGFR-regulated Secreted Proteins
in Human NPC Cell Line CNE2"

LIANG Ke'?, CHEN Zhu-Chu'?, YI Hong", LI Jian-Ling", ZHANG Peng-Fei",
LI Mao-Yu", LI Cui", FENG Xue-Ping”, PENG Fang”, XIAO Zhi-Qiang"”
("Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Xiangya Hospital, Central South University, Changsha 410008, China;
“Cancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract In order to screen EGFR-regulated secreted proteins in human nasopharyngeal carcinoma(NPC), and to
reveal the role and mechanism of epidermal growth factor receptor(EGFR) in the pathogenesis of NPC. NPC cell
line CNE2 cells were cultured in serum-free medium and stimulated by transforming growth factor-a (TGF-a) for
24 h in experimental group. Control CNE2 cells were cultured at the same condition but without TGF-«
stimulation. The culture medium of control and experimental cells was desalted and concentrated through
ultrafiltration to prepared the total secreted proteins. Two-dimensional gel electrophoresis (2-DE) was used to
separate the secreted proteins of control and experimental cells, PDQuest software was applied to analyze 2-DE
images, and the differential protein spots between the control and experimental cells were identified by
desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS). The 2-DE patterns of the secreted
proteins of TGF-a stimulated and un-stimulated CNE2 cells were established, 22 differential proteins spots
between the two groups of cells were found, and 8 non-redundant proteins were identified with MALDI-TOF-MS,
the functions of which were involved in invasion, metastasis, apoptosis and proliferation of cancer cells. The data
will be valuable for further to study the role and mechanism of EGFR in the pathogenesis of NPC.

Key words nasopharyngeal carcinoma (NPC), CNE2, epidermal growth factor receptor (EGFR), secretome,

two-dimensional gel electrophoresis, mass spectrometry
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