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Table 1 Primer sequences used in fluorescent real-time quantitative RT-PCR
Primer Sequence(5'—3") Product size(bp)
Ribosomal protein PO S 5" AAGGCTGTGGTGCTGATG 3’ 132
AS 5" GTCCTCCTTGGTGAACACA 3’
Annexin A2 S 5" ATCTCTATGACGCTGGAGTGAA 3’ 121
AS 5" GGGCTGTAACTCTTGTACCTATCA 3’
Heterogeneous nuclear S 5" CTGGATGGCCGTGTCATT 3’ 143
ribonucleoprotein A/B AS 5 GCCTCAATCTCCCCAAACT 3’
Isocitrate dehydrogenase 3 S 5" TGCAGAGTATCAAGCTCATCAC 3’ 143
AS 5" TAGAAAAAGCCCATCTGACATC 3’
G protein S 5" GGGTCACTCCCACTTTGTTAG 3’ 149
AS 5" TCAGCACATCCTTGGTATGG 3’
B-Actin (interior control) S 5" ACCGTGGAGAAGAGCTACGA 3’ 309
AS 5" GTACTTGCGCTCAGAAGGAG 3’
12 7% 125 HEHEEEIL R, T K-SFM B 773k |

1.2.1  JFESRIEE £ NP69 Al L. % L
BR[S], @EArASse = Wi BRI PA3L7 40, R4iI
SRR K NP69 dlufh N 6 FLARKTFR, 43 3l
Fl RV-LMP1 il RV-LMP 1422313555 #: Al 8 mg/L 2§
Bl 37°C B (R YONP69 4L 2 k(3~4 1/ X, il
b 8~ 121/ IX), 400 mg/L G418 ik 2~3 &, JC
HrObEY KEE IR, g R AR AR I e g i R
(NP69-LMP1 #ll NP69-LMP1422-31) | 3k 41 fifg il
Western blot Fl 4 5 el LMP1 [f1381X.

122 PR, HS e, YRS AN
ML s DS YEh . TS ST LMPL #4510 S12
(11 50)4xic 1 h(37°C), P&l JEH FITC krid (=t
B PihRid 1 h(37°C), WG HmiE ), T2k
DT T EE, .

123 ZHA K4 . ¥ NP69-LMP1 1 NP69-
LMP 12223140 Jilg (1 x 1098 M T~ 96 FLAR P, RR41X
3ASEATAL, B R FH MTT 500 40 i 55047 kel
RS 3 K, BCFEAREN S, HIE
R (R B 5 3 — R I e 2w AR R 4 e Ak
KRR, SIS 8 K, K4l A e
IR RRAR b, RIS AR i 2, AR S
MATHAT T 3 IX.
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BE[ 2 15 min J5, 0.4%%5 0. IR
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(%) =(C R / A A M £ x100%, AL IR g
ST T 3 IR

0.6% I IE Bl (£ O IC IR 2 B, B 1.5 ml 3%
W6 FLBN, 4°CHUE 10 min. 55 40 T 5 Y1)
NP69 4l B3 5l 5x10* /> / £L)+ K-SEM K5 F# %k
0.3% I R B (LR OIS T = B g, 45 ek )= Bt T st
li] i ok T2 BRI 2 38R, 37T, 5% CO,
AN ISR TR 2 J)a, THEURERL 43 AT
T4l HIE A TEIE B PSR
(=50 N4 Hh 1 AR IECE FURDN, TRl
FEALAEE B IME,  TH S N B AR V5 T8 R (4R
WU LR =ER TR 5/ P A0 O 100%), AL S5 IR
MATHAT T 3 IX.

1.2.6 XU &R VK 5 B0 i . 7% S0k (6],
WCER / 244N I, W SR UK EE, K 1000 pg
I e B 5 KA HOR &, i\ IPGstrip £ KA
t, SRS, KR 12%7) Bk SDS-PAGE
HEE AR, % SR G250 WEARGL A, S
AR FEE T 3 k. EIERRIE S,
W B fURE . B & aF 1 R AR
Voyager-DE STR 4307 MALDI-TOF-MS Ji i ok
7930, PAFIKETRSUE (PMF), #H4T Mascot £t
ARG R (R EHE 2 SWISS-PROT il NCBI
AR ).
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Ml i, ME KRS, BLEIKIE 80 gl i i
HREAT 10% SDS AN 1% S5 5 TR I ot Jie 45k Jle v ik (LA
B95-8 VE A FH XS AL, L NP69 4 M AE Ay B 4 %
WALy, e, B, —PHid c 500) P p-actin
fR(1: 10 000)4C W& L, VEREE, HRP Fiid 1)
FEPLR U D 10000 E . Ve, K6 BEE.
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1.2.8 SN 9% )6 a B RT-PCR A Ml 22 5 28 11 1)
mRNA %XiA. a. ] SYBR Green [ %4kl 4F
A BAER (15 [ Roche 22 7)) HEAT & & PCR
RN BB 2 wl,  ERUES 4 0.4 wl, EaliK
AT 20 wl, VA, 15 10 WiBRGGEHES G
TEANBAEE T, B0 5N Lighteycler PCR #4
FE A (48 [ Roche 24 )i HEAT S W (¥ B 451
95C 10s, 1 MEH; 95C 45, 62~65C 20,
72°C 158, 40~50 MEH; 60C 10s, 1 M),
115 Threshold cycle(Cr). R — I = N3 LAXL 7%
IKAE A AR R B B, SEER A 3 k. b, A
Mg EAXLRIEEITHE: HIMEER K &=2-2
(RN SIZIG 20 H 1 D] 1R 2028 AH ) 156 4 1) AR AL
58D, AACE=(Ct ywsew—Ct wssem)spa—(Ct psem—
Ct w5se)umm- € PCR Y I =471% Invitrogen 23 A
WF o387, g S 96 96 RT-PCR 934 7= 4 (1) ¥
k.

1.29 Zib2E5br. W H SPSS13.0 Zi v # {1 4 ik
1T ¢ KPR AT )2 K6 Hdl A ves 3278, BL P<0.05
N ENIE D -9

2 4 R

2.1 1L NP69 Zlff LMP1 EBBIFRIEEN S

Y LMP1 F1 LMP142>5'() NP69 il fitl, £
BEDNEhRAL, WO EIMBT FALEL, LMP1a> 31
LMP1 £ [ RIE A — 2, 5 B 141 i R 41
3 M (] 1). Western blot &5 3 [/ #£1E5E T LMP1
1 LMP1222317E NP69 41 i H (1) 215 (45 A BoR).

NP69-LMP12%~ !

NP69-LMP1

Fig. 1 Expression of LMP1 in NP69-LMP1 and

NP69-LMP1432 3! cells detected with immunofluorescence

2.2 LMP122°% {E NP69 AT EK4F S

W 13 P 0 40 i LUAH R) ) B R F 96 FLAR
RV 3 NFATAL, T MTT 350 — K&, %
SR 8 K, el AEK L. S Bl K bk m
45 i % 0y Br, NP69-LMP1 41 i 2E K 3 J&F 4%

NP69-LMP1422-314f Jif B B34 (n=3, P <0.05, L
Kl 2).

N W (=)} 2 e
T T T T T

w
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Relative cell density

Fig. 2 Growth curve of NP69-LMP1 and
NP69-LMP14%% ¥l¢e]]
m—m: NP69-LMP1; A—a: NP69-LMP]22-3!

2.3 1k NP69 R EER B K 5 IEEB K
MEKEE N

NP69-LMP1 i1 NP69-LMP 15223141 Jfa ft) Sl ¢
b 5 IR R V& U 45 R W 7R (3R 2), NP69-LMP1
2135 NP69-LMP12 4] [ 1L 5 o 15 4 B R
TERE %, VW] NP69-LMP1 4 & f itk A K 5 4k
155 AR M 2F K BE ) 88 NP69-LMP1422 35 41 fi 53
(n=3, P<0.05).

Table 2 Cell culture transformation analysis
of NP69-LMP1 and NP69-LMP1432" %!

Cells Colony-forming number Foci-forming number
NP69-LMP 142231 214+10 88+7
NP69-LMP1 484 17" 256+ 14"

NP69-LMP1 versus NP69-LMP 14231, Dp < (.05.

2.4 WELEERZ I EIEH LA EIR S SR

I FH 2-DE # A 73 5l 73 5 7 NP69-LMP1 Al
NP69-LMP14% ' 41 g ff) 5 85 H , %4 Imagescanner
14 2-D I8, PDQuest7.1 8 A2 Hr, e B 1 AT
Bor A 108843 Fll 1 142+46, “FIULHEL %A
92.5%. PP EE RN 3 K H KT 2 f5Rik &
72 IRV 1100 mst DA A 2 PR R4 38 D) 119 2 e I B
T (B 3 R 4).
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pl3~10

NP69-LMP1

Fig. 3 2-D gel image of NP69-LMP1 (a) and NP69-LMP14%2 ¥(b) cells,

(b)

pl3~10

the arrow marked the differential protein spots

NP69- LMP 47231

FJH Mascot 25 ] /% Z& MSDB 5 # NCBI
BAEEE, %98 2R 45 8 Mascot 70 8. ULHCI F B

NP69-LMP1

KON i R FHATER O 5 FEHE IR AR,

NP69- LMP 143231
Fig. 4 Magnified region of protein spots between NP69-LMP1 and NP69-LMP14%% ¥icells

M He gy
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ET 16 NMERFIREATL. K3 P EeH
FI 1) NP69-LMP 1423235140 ff] 25 S R ik B 1.

Table 3 Identified differential protein spots of NP69-LMP1°*"*! and NP69-LMP1 cells

. Fold change
Peptide i . Coverage .
Sp matches expressedin ~ AC Description pl %) Function
NP69-LMP1
1 14/41 16.43 P05388  Ribosomal protein PO 542 34424 50 Transcription and translation
2 10/43 1325 P21964  Catechol O-methyltransferase 526 30474 52 Metabolic enzymes
3 1023 1432 P36551 Coproporphyrinogen [l oxidase 8.59 50941 28 Metabolic enzymes
4 17/53 1298 P07355 Annexin A2 8.53 40671 47 Signal transduction
5 17/47 17.75 Q99729  Heterogeneous nuclear ribonucleoprotein AB 6.49 36059 37 Transcription and translation
6  20/39 1 4.68 P60174  Triosephosphate isomerase 1 6.45 26910 80 Metabolic enzymes
7 17/47 13.12 P55795  Heterogeneous nuclear ribonucleoprotein H2 5.89 49517 39 Transcription and translation
8 12/51 1247 P01892  MHC class | histocompatibility antigen HLA-A  6.32 41 171 47 Immunoregulation
alpha chain
9 1025 1326 P22695  UQCRC2 protein 8.74 48584 22 Electron and energy transport
10 37/60 1228 P14625  Tumor rejection antigen (gp96) 1 4.77 92567 41 Molecular chaperones
11 23/41 12.04 P31930  Ubiquinol-cytochrome c reductase core protein [ 5.94 53 297 50 Electron and energy transport
12 15/47 1310 Q9NR45  N-acetylneuraminic acid phosphate synthase 6.29 40738 45 Metabolic enzymes
13 10/21 13.28 P50213  Isocitrate  dehydrogenase 3 (NAD+) alpha 6.47 40022 26 Metabolic enzymes
precursor
14 24/50 1243 P13674  Prolyl 4-hydroxylase alpha subunit 570 61157 44 Metabolic enzymes
15 16/24 12.68 P63244  Guanine nucleotide binding protein (G protein) 7.60 35511 65 Signal transduction
16 8/30 13.02 P23528  Cofilin 1 8.22 18719 56 Structural proteins

1 : The spot obviously up-regulation in NP69-LMP1 to compare with NP69-LMP 142231, | -

compare with NP69-LMP1472 3,

The spot significant down-regulation in NP69-LMP1 to



«584. EMUFEEYIEHR

Prog. Biochem. Biophys. 2009; 36 (5)

26 IR KAEE RT-PCREMNEZTEAD
mRNA FKixKF

K SER 96 58 B RT-PCR Al 00 2 5 5 A
] mRNA 7& NP69-LMP1 il NP69-LMP12422~351 4 fify

) 2k KO (R 4). BT A 1 92 I U O e
RT-PCR ¥ 847~ AT I, 255 B os38 A RE R
PCR 774, 25 E A mRNA FRIA SEIN ¢ 6 &
RT-PCR 45 540 T

Table 4 Relative mRNA expression level of NP69-LMP1 and NP69-LMP14%2%! cells

Gene

NP69-LMP1 vs. NP69-LMP]42235!

Ribosomal protein PO
Annexin A2
Heterogeneous nuclear
ribonucleoprotein A/B
Isocitrate dehydrogenase 3

G protein

Mean 5.31+0.23 folds increased in NP69-LMP1
Mean 2.30 + 1.20 folds decreased in NP69-LMP1
Mean 6.45 +0.49 folds increased in NP69-LMP1

Mean 2.21 +0.13 folds increased in NP69-LMP1
Mean 2.07 +0.47 folds decreased in NP69-LMP1

2.7 Western blot i iF P ERRMER
Fzik

BB NP69-LMP 142231 #1338 EI G R
MFRIE T RN AR - 2R EE A/B BFE
i, B UE 2 R B [ 76 NP69-LMP1 Fl1 NP69-
LMP 122235 G fy (R R I 0, 85 R 5 8 1 4l 2
e mE RILT 3

G protein—| ,

Heterogeneous nuclear
ribonucleoprotein A/B

B-Actin—»

Fig. 5 Detection of differential expression protein
by Western blot

3 it it
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Uiy PR - TSl . N {1 Ry I W o 1 R B L 1
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b B 1 2 40 i NP69, 3 ik i ik SR A5 A i v ik
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U IE LMP1-CTAR; 2 5 T JAK3/STAT 5 5 il
B4 [ JAK3 3G AL RE S 1 STAT IFI IR
WS 54 sEe. ik, FRAIHEN LMP1-CTAR,
A fgIE I JAK3/STAT i i #4034 5, (2 R
PP BLE M R PR

A K LMP1 & bR 40 B A AL AT — L8 AH
KIIRIE, 2 N —SROT (45 5 i R R T BT
HAEEHI P G2 R, JoHEA K CTAR,
FIThEERE AT, B Z S — R IR G518, A
ORI L 8 (AL 22 071, R FH AR B L bk e
AR E T NP69-LMP1 F1 NP69-LMP 122231 4 Jfy 1
T 2-DE B, R AR aE Fak g b 22
FRIEMEA R, JHE LR EY ] MALDI-TOF
FUSHE AL 2 T 16 N ESFRIENEA, A%
TIPERANBR AL T w05 BRI A, it m
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G & I1(GTP-binding protein, GTP & & & 1)
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IDH) /& — JR FRAE0 IF) PR, 47 53 (i A0 S AT R 1R
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PR I AR Ik LA NP69-LMP122-31), L)
NP69-LMP1 4 Jfig A A 01 1 58 2 NP69-LMP1422 3!
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ST A TR It S T 71 S5 W 40 I A N 42 5 1
7E LMP1 & 2520 f 34 58 5 5 A b R 5 .

N T RAIE R (R 2 Rk K, SR T SER 98
Yt € 7 RT-PCR Fl Western blot J7v%, IiF4i R 5
AT S5 R — Gk 3, 4 MKl 5), $E]
AHIFFER FH B 1 T4 2 7 1 S 5 1) B 11 S SE A 4l
Wz A7 AE 2 2RI

M2, KW ST L T NP69-LMP1 Al
NP69-LMP 1422354 ffu (¥ 85 [ Jit 2-D Bk, %@ T
16 1~ 5 LMP1-CTAR, Jif PEX 302 5 1 45 41 f 56
AR ARG R A L. 2T LMP1-CTAR,
PE DR AT 20X Se i T R, DL AKX SR EE
ST R E R b K AT S L
W TFEIATIRAHIA.

Bt KA HE K Dr. Tsao 7K 2B A0S F Bz

21 g NP69.
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Influence of Epstein-Barr Virus Encoded Latent Membrane
Protein 1-CTAR; for Proteinic Expression and
Cellular Proliferation of NP69 Cells’

ZHANG Zhi-Wei"?, ZHANG Qiong”, YU Yan-Hui"”, OUYANG Yong-Mei", HE Zhi-Min""
("Cancer Research Institute, Xiangya Medical College, Central South University, Changsha 410078, China;
2Cancer Research Institute of Medical College, University of Southern China, Hengyang 421001, China)

Abstract To investigate transduction mechanism on carboxyl terminal activating region 3 of Epstein - Barr virus
encoded latent membrane protein 1(LMP1) in nasopharyngeal epithelial cells NP69, the NP69 cell lines were
respectively infected, applied the approach of retroviruses infection, by RV-LMP1 and RV-LMP]4%2~%!
retroviruses. Therefore, the NP69-LMP1 and NP69-LMP14%2 ~»! cell lines of stable expression LMP1 were
established. Sequentially, cellular proliferation of the NP69-LMP1 and NP69-LMP14%2~%! ¢cell lines was compared
to draw growth curve, experiment plate clone formation and test soft agar colony forming. Meanwhile, adopted
proteomic methods, the differential expression proteins were identified between NP69-LMP1land NP69-LMP] 4%~
cell lines, and the expression levels of partial identified proteins were verified by Western blotting and fluorescent
real-time quantitative RT-PCR. The results showed: 1) the ability of LMP14%*73! promoting NP69 cell proliferation
was obviously decreased to compare with wild type LMP1 (n =3, P < 0.05). 2) 16 proteins, 8 up- and 8
down-regulated ones, of LMP1-CTAR; mediated regulation were identified from infected NP69 cell lines. 3) The
differential expression of partial identified proteins was similar with 2-DE separated ones and confirmed by
Western blotting and fluorescent real-time quantitative RT-PCR. These results suggested that LMP1-CTAR; is the
important activating domain of inducing cellular proliferation and the domain probably plays the role of mediating
to regulate the expression of G-protein, isocitric enzyme, and so on.

Key words Epstein-Barr virus(EBV), latent membrane protein 1(LMP1), carboxyl terminal activating region 3,
differential expressed protein
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