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B EB #iwE sl T Qp M9E3E S O RE“AiIFE
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i : [HE] PR SRR 40 P 5 3 EB A HTJ5L 1 (EBNAL H11) KA EB W3 Q J3 30 (Qp) 7B S AFE, 1
A ER 62 225 1 (g—a) FNER 62 422 3 i (g—¢ ) TN SRR Qp SR Qp(B95.8 A DIk 25 7 R AW 2# 3 X,
[J73E] SRH] PCR A5 I3 184 29 f5i] BRI 4H 21 70 AR AR AN 14 10 R ) A AR A (il 43 ) F Y Qp S %1, PCR 7724
TR JE 43 BT ARG UL, G140 T Qp B s 2875 15 B A AR S . AR YR F AL Qp 4331 o e 3115 e R R 15 36 1A
A b R ARXDEEEEE (RLU) , BRI BRY 5 5 A Qp 8 2l i, (1 e 68 57 o e LT 0E (ChIP) 5256 e A 5 78 Y
AJFAL Qp 5 Spl FEEAMEMS), [45R] @i PCR P B4 AIN ¥ 9256, UE L Qp B2 5 BuiR A5 25 1 I HH G 14 (P=0.0395,
< 0.05), AR Qp szw%%ﬂ’]ﬁ PERA 85 TR 8 (RLU zthé’m 2.5:1,P < 0.05),JF H.584 K1 Qp 55 Spl B350 774 JF A
Qp MR 1.52 %, [45i8) TESMRRAL SR, 828R Qp nl fE i 39 55 Spl AN 1 BMLT , i HL i 3h G S A0 15 1 W i 348
R, Qp FEENRLE % f EB J55 75 X 5 A I 17 200 i A JER e A Ak A P T RBRRE T S ZEAAE
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Abstract: [Objective] To investigate the variation of Q promoter (Qp) in nasopharyngeal carcinoma (NPC) cells, and to
compare the existing two mutant sites [ 62 225 site(g—a)and 62 422 site (g—c¢) ] Qp in NPC cells with the Qp in B95.8 cell line
in the functional and biological difference. [Methods] The Qp sequence was amplified in the samples from 29 cases of paraffin-
embedded tissues of NPC suffers and 14 cases of peripheral blood of healthy adults by polymerase chain reaction (PCR) method
(totally 43 cases). The point mutations on specified sites were analyzed and statistically compared from sequencing results. The
sequences of variant and prototype Qp were amplified by PCR and cloned into luciferase reporter vector (pGL3-basic), then
transfected into HaCat cells respectively. The transcriptional activity was compared between variant and prototype Qp using
luciferase reporter system. The DNA binding affinity of mutant and prototype Qp to Spl was compared through chromatin
immunoprecipitation (ChIP) method since mutation of nt 62 225 located in a Spl binding site. [Results] The mutation rate of Qp
was significantly higher in NPC compared with healthy controls (P = 0.039 5, < 0.05), which suggested the variant Qp was
closely associated with NPC. The transcription of the luciferase gene promoted by variant Qp was significant more than that of
prototype Qp in transient transfection assay (2.5:1, P < 0.05). The binding affinity of variant Qp to Spl was about 1.52 times
higher than that of prototype Qp as determined by quantitative ChIP assay. [ Conclusions] The transcriptional activity was
enhanced in variant Qp in NPC cells compared with prototype, which possibly through the higher binding affinity to Spl. We

suggest that the mutated Qp may play an important role during the EBV infection and transformation of nasopharyngeal epithelium.

Wi B HA: 2009-03-30
EEWHE . HEESERPFITRI(973) 35 H (2006CB910104) ; 5K [ SR BHF 342 (30400493 )
EZER N HTFW, W+, E-mail ;:001397@sina.com.cn; * W{51EE LG BIWFZE 5, B +4: S0, E-mail maishj@mail.sysu.edu.cn



24 HIL R4 (B2 R R

ERIIES

Key words: nasopharyngeal neoplasm; Epstein-Barr virus; Epstein-Barr virus nuclear antigen 1; variant; promoter

S MR 9 2 ] P PR A 13 R AR T L e DX g
RIR I IR 22—, HOR A R ] e 5 BE R B JR
e WEEER R | RRE R A BURT EB N B
(Epstein-Barr Virus, EBV ) /B4 Jz 28 AR WA K KA
Ko EB Y EETE MR 40 i b LUV AR e i e 77
T8, I DRI 2H 70 11 20 A Ja) 30 v &2 i — OO
T 4% D124 EB BB 1 (Epstein-Barr
viral nuclear antigen 1, EBNA1) AN EB fji 53
PRI 2H 52 i A AR5 75 DUBORS € BT b Y, i EL2 A
A BRI IS EBNAT [ FRk 1 S I3
HURH Qp A 31, IR 3+ 5 S AT BE AT
TE A R AR ZR . H AT, A i R IOG T8
A Qp 5 SR AR DGR ARGE , I H AR L 58 A8 Al
Qp HYZHREE S AL S5 [ @ i il . AT, 3K
AT 5 A 28 205 {3 N A0 Jo I bR AR 1 DNA
F PCR J7¥E3 4 84 1 Qp FPIFINFy, 4Rk
5 B95.8 JBIAH L, S o Qp SR s TP
PERVH R A RS B 62 225 fii s g—a RIZ,
62 422 i i, g—c 572 | T HLAER B 5 (R A br A
TR R YRR,

1 #tAe s ik

L1 # &

L1l @wmaedk 7k AR AL 0 N 3R B2 40 1 ok R
HaCat 4iffd, WA Hil R A5 gmsh Pt B95.8
24 15 T 987 20 AR C666-1 H 74 5236 38 ISR
1.12  E&3XH  pGL3-basic ik T4 M X
¢ ' FR T 4 5 2 PR RS 358 & 0 1 Promega 23
A) ;DHS5-o B2 S AW, %R N U Bel 11 A
Hind Il \xTaq W LATaq T ,pyrobestTaq B (155 {2
H ) DNAmate (#ZRILVTH]) PCR 3149 & W .
DNAmarker:1 500 bp Ladder 14 H Takara 2\ 7] ; Jit
RN & TR R B R & B [ it 5
& AEFRA DNA 200 & W A QIAGEN 28
w4 I A1 RPMI-1640 5535506 [ Hyclone
oNE); AL TCILIE 5 #7235 Opti-mem F14% G i 7
Lipofectamine2000 4 H Invitrogen A ] ; H B H H
SCESAEA I A BD W], ChIP 525 & (cat#17-
295) F1 Spl HilA (ca#07-645) 1 [ 3£ [ Upstate 23
Al AR B R B A AR AR A R R B
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Ja& ik ggg B e BB, X BEA % 1 R il s Ak
FIT7 R4 (1 EB J 2R BRI

12 A &

121 #mie3Ec  HaCat 40/ B95.8 ZHEIAI C666-1
A A 100 mL/L i 4 L7 B9 RPMI-1640 5557
W, 1E 37 C ARFIEL 5% CO, MBS F-48 PR ANTE
JERIR

1.2.2 DNA 3t i/ QAIGEN 23 H] () DNA il
Pl G, F IR G AR T b 512 55 M o 1 0
P ARSI bR A | C666-1 4 B B9S.8
AR DNA, FF-IE DNA AR B R 20

1.2.3 510t ¥4 Qp PR LiF 514 57
sy A Bgl 1§ Y) A7 55 :Qp-S:5’ tcAGATCT
tataacgcaggtectgd’,  FIFZIMINY 5 A Hind 1l
B P10 55 Qp-A -5 cgc AAGCTTigtaaggatageatg 3’
PCR™=W) 41 294 bp, ¥4 Q JH 8 FIrsilk
277 bp(nt 62 203 ~ 62 479) , fL45 T Qp HF-219 ~
+58 [ X 4, G 8 T e 3 U UE (chromatin
immunoprecipitation, ChIP) 32565t 5194 ChlP-
S1: (5' tataacgcaggtcetgticeg 3’ ) Fl ChIP-A1 (5’
actttegttttcgeaaageg 3') , PCR F2# K 215 bp, {46
T Q a3l T EMA Spl a5 A s,

1.2.4 PCR & ¥ A=l 5 fi ] xTaq M54 1
oK 1 58 A 5 s A R AR 5 S A S I A AR 1
DNA 2RI 20 pL IR ZR 94 °C 2 min, JZ BEEH
94 °C 30 5,55 C 305,72 C 30 5,40 circles, 72 °C
10 min, 4 °C{% 1k ; PCR W 2 BUIR il Uk 48 5E J5
6.9 AL EX (e ot 7/ /NS DA R )5 o

125 RRFHRELRBARGHERLER
H pyrobest 5 ff EL [ (Takara 23 7] ) Fll Qp-S.Qp-A
519 53 5 R ICE Ce66-1 F1 B9S.8 4 il i
DNA, PCR 74 22 B IR Wl v oK I V0B Rl e A afi 1
& , LR EEY] (Bgl T F1 Hind 1) J5 435 [R] 2 2840
R i U1 - 4 Ak J5 1) pGL3-basic 2Kk BHR & 7
T4 RV 4°CiHi, 5 2 KR¥4L DH5-a
JEAZ S, WAE 100 we/mL amp B2 [#ZS LB
T, 52 KPksEREH] PCR ¥ %€ | # PCR
S N PAMER SERENA 6 mL LBt 37 “CHR B L
B, Boki/INEJFEL 2 we #5417 Bel 1 FN Hind I 7]
YT FHPEBORLIE M S48 LR ) A w45 78, 75
) TE A 0 T4 TR« pGL3-basic-pQp (K B95.8)
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Fl pGL3-basic-vQp (K H C666-1), F Tk Kik
1 F) & K& 4l #¢ pGL3-basic . pGL3-basic-pQp #l
pGL3-basic-vQp H T /G £y 555
1.2.6 %% FBERAR XS HaCat Z0HELL 1
x 10° /LI BEHERR T 24 fLARP 26 2 RAEK
2 90% ~ 95% Rl G AT G . RRAL RIS g
MFURL 0.4 pe 1Y pGL3-basic 3 pGL3-basic-pQp
8¢ pGL3-basic-vQp HAH Tk, LI 10 ng 1) pRL-
TK 4k (Promega /AN F]) o RUE G 2R BTG PE A I
i BN e R B A5 FE K T R 40 (Promega N
A)) FAEFWEAT Y 48 h Jm, 1 x PBS WPER
4 2 Yk, EALIA 100 wL PLB ZUf#40A,
20 wL 2 FI A 50 wL ARIL, B2 )5 <7 Bp
15 B Ak 2F & 6 M (SIRIUS Luminometer
V3.1) BRI Firefly 2 C R BHETE(F(H), FINMA
1 x Stop&Glo % 50 L £l Renilla %¢ )t 2K il
BOWEPE (R ME) o PA Firefly 36 1PEY Renilla 35 PEF
{6 BIAR XS Y658 FE (relative light units, RLU)ZRR4%
BRI, THA44H F/R H,
1.27 FER xR F% K HaCat 4L
1 x 10° A~/ MLAYAE FE AT 10 em FEFRILAT, 55 2
RAEKZE 90% ~ 95%ml 5 I aE AT G . B L5353)
U 12 pg 1 pGL3-basic-pQp B, pGL3-basic-vQp
TR, 5555 48 h, 10 g/L 9 H EE[E 5E 10 min,
UKV 1) PBS PEV 2 R &I T 40, WA EP &
th, SEERHEIE ChIP & (UpState 22 H] : cat#17-
295) BRAE TR T . EEEDE S 248 (TS
B4 .12 Khmz, 5 s, once), ViKULLE, JE BBk
ULVE , VBB, DNA Zlifk , PCR §" 3 ; o “pQp + #T
" F“vQp + HUIKR "N 10 g Spl Hilk (1 H
Upstate A ) ; cat#07-645) TULTE , “pQp” F1“vQp” A
I Sp1 HUATTE (VE A B MExF B 5 B4 it 4l Ak
FRE DNA B # T 30 L (B aliK K 1E N
J4E PCR SRR . {8 H] rTaq WY ChIP JLHE
FE R 20 L R R, 94 °C 2 min, [ REOEFR
94 °C 30 5,55 C 30 5,72 C 30 5,28 circles,72 °C
10 min,4 CfF 1k, PCR ¥ BRIk : “pQp +
anti” | “pQp”. “vQp + anti” FlI“vQp 4L 7 wL [
FE, XA B9 input 450X 2.5 wL R 76 3% 19 35
E85 T 0.5 x Y TBE Buffer F' 120 V HLE N HL
VK 30 min, SR B GACRAEE - (WLIE 3) . %k
TS Spl YUK L Western blotting IE 5% HaCat
A BT — SRR R A B

2 % X

2.1 BIRJEREERAREERANEDIRA
DNA HJ PCR F=#1illFF 45 R

& 1 AL 5 B9S.8 BUAHEL , K H C666-1
MBI Qp K2 T 45 62 225 fif 5 g—a RASFIE
62 422 i il g—re A8 ARSI AT AL X 29
15) B MR s 7 AR AN 14 91 fd B I S0 R Il AR AR
FEHU DNA §38 Qp 31, PCR F=4) 0 - 45 & 3K,
FE S 2 TR AL SUER AR I A 18 1] PRV A
FRARTEALAT 9 5] B AR 2 1], fedt e L N\ 2
PR FRRAS A 4 B PG FRR RAS AT 8 1]
BT S5 57 2 i, SR SASS.1 Geit gk b kAT 1]
XFHRAY % (chi-square ) K36, S MRS FR A ZH A4~
7 53R A A 57 I AR 25 Y I vy Tl R N4 (P=
0.039 5), #£/8 T 62 225 fii /5 (g—a) Fil 62 422 fif

R (g—e) HRARE BIREA %Y A M
CEEE G C0qa COGA GCGG
B95.8

Cibi=1

B 1 3kH BY95.8 #1 C666-1 ZHfERY Qp MlF &R
Fig.1 Sequancing of results Qp in B95.8 cells and
C666-1 cells

22 WEEFEZAHRNFE S HaCat MR K
RN I

¥ pGL3-basic &, pGL3-basic-pQp I pGL3-
basic-vQp = 21 Jit ki LA S N 2 I/ pRL-TK 5% 4L
HaCat 20/l , & 3L PIRIA DL R BTG L F/R (H
ZER IR, 5 pGL3-basic 25 #44(0.028 + 0.004)
A, Y pGL3-basic-pQp (0.742 = 0.065) Fl
pGL3-basic-vQp (1.893 + 0.277) T £H J5i ki 114 7 4
MR B PEX B B9 (P < 0.05, 1K
5), #2718 pQp Hl vQp MFNE 3724 J5 3h i sy
15, LA pGL3-basic 45 A 5 sf 06 Ry JEvfe (1%
A1), pGL3-basic-pQp F1 pGL3-basic-vQp JiH7 4



26 HIL R4 (B2 R R

ERIIES

A Bl s TS 53 0l 26.7 + 2.3 Fil 68.1 £
9.8;Ff H. pGL3-basic-vQp FRL3 s HE s YT 1 X
2.5 T pGL3-basic-pQp FRi4l (P<0.05, ¢
55, #7862 225 v s (g—a) Fll 62 422 {3 s (g—
o)A ZAE ) Qp Ji shHE S 5 IR A A H B
HsE (K 2),
23 FEFERLTIERR

HR 5 SCHk R E , Qp LA P4 Spl &5 &7 A,
M5 62225 v S IE A F H i —A> Spl 456 37 1,
o B, R THRIERAE R Qp S B S T P
SEATHIL, FRATTR A G 0 5T S e L Ii0 B R A 58
AR Qp SYIML Spl BISER 1R EUAE , ARSI Y
gE L (& 3) R . Qp fiES HaCat ZMIAY Spl
HERFHIZE S, WA 3 Fh ChIP-P1 5114 A3k iE 1
3 B4 T & A H A s FH Quantity One
4.62 FAFMOREE S Hr, & 3 Hhikid 3 B i K
BELLUKIE 1 3458 T 1.52 £%, %28 T vQp 5 Spl 1Y
SERMUJIEE pQp B B850

bp POptanti  pOp  vOpanti
1 i 3

215

RLU
30

7ol I
6 - i

50

40 F

nr

Laml

201

10F

0 1 ' 2 ' 3
B 2 pGL3-basic,pGL3-basic-pQp FA pGL3-basic-vQp
¥ HaCat /5 A X SE S RERE 1
Fig.2 Relative light units of HaCat cells transfected with
pGL3-basic, pGL3-basic-pQp or pGL3-basic-vQp
Lane 1: pGL3-basic transfected group; Lane 2: pGL3-basic-
pQp transfected group; Lane 3: pGL3-basic-vQp transfected group;

RLU: relative light units

input |

I
vilp  plptanti  plp  vOprant vip marker b
4 5 L1 T 4

250

1083

B3 % pGL3-basic-pQp F1 pGL3-basic-vQp E A& ) HaCat 1A 1T ChIP SL3EH) PCR P4 E ik &
Fig.3 Electrophoretogram of the PCR products for chromatin immunoprecipitation (ChIP) of HaCat cells

Lane 1: HaCat cells transfected with pGL3-basic-pQp were carried on ChIP assay with addition of anti-Sp1; Lane 2: HaCat cells transfected

with pGL3-basic-pQp were carried on ChIP assay without addition of anti-Spl; Lane 3: HaCat cells transfected with pGL3-basic-vQp were carried

on ChIP assay with addition of anti-Spl; Lane 4. HaCat cells transfected with pGL3-basic-vQp were carried on ChIP assay without addition of

anti-Spl; Lane 5, 6, 7 and 8 were the inputs corresponding to Lane 1, 2, 3 and 4. The PCR products is 215bp in length.
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3.1 RTE Qp 5EEMREHHEXMERR

AW i PCR (45 %5 40 3314 T B Wi g
A7 I 21 BUBR A g BRE RS JE AR A Y EB R
 Qp JPAIIHEATINT , 5T BT K B Qp A9 AR
5 BRI AEAE S VIR Gt 7 BRI s T ks
HQp B35 62 225 ik (g—a) FIEE 62 422 ik
(g—c) M HRAE  HAES 62 225 i AFRR LT Qp
A Spl A, 5 62 422 i 5UE Qp
PRt SRR AR AN A5 s BEi T4 SR R PR AR Y Qp 5 5
FEAETER ETE (P = 0.039 5, < 0.05),42/~8 T EB
JREE Qp S AEAE BRI 1Y) & B & S i A8 v ml g
T —EMER.

3.2 REE Qp WEES EiE EBNAL BISRiX

EBNAT & ME—7 B3 5 I8 40 M b 240 2Rk
1) EB R B R W B, 6 T 4EER EB SR B 0 FaE
YA EEMMEN, 72 S T EBNAL B3R5
B Qp A sh”, AT T AR R AR Qp Jf 5
20 B9 E BHR A FORE pGL3-basic b, @i 46
AEXT DO R B, K IR AER Qp Ja shiE 0%
PR 5 JERUAH L B 3 X4 n 28 A Qp A AT RE
WAL 1 E EBNAT 8 %) 3835 AR 93 5 7 S
R R A AR R, DT B T S MR 1
R SRR
33 RETHEI QpiisE T5 Spl WEMAMERE
iE EBNA1 RiZRIHLH

5 Y E R A RS 3 F4HLL, Qp /9 TATA
o E R, FEEEE S CpG P A s &
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HFIL . SR EB BRI DT Qp 07678 BIL BB 27

PEAER, L6 M 32305 il A7 7 1Y) 4 2 S IR+ Spl
FIIRE T Qp 1Y CpG il i 5 A 37 H 4k 52
ARG IR (4N Spl 45 ) &5 Sk fiff B B b T H 3
FEARZS . CpG FHITE EB S 2 HL P Faik 45 il
EREEMIER, F RS RILFIEME L
filZ—1, Qp N CpG IFAIRIMKH 216 Qp MF
SETEPEAF TR R A S 5 I Ll bk Qp Y CpG
P31 F ARG S0 K B0 Qp (A9 P A S A2 B9 )
T 7~ ) CpG 33 ARG F SRR S 2 IR 4E Qp
TR Qp AEFEMAS Spl 4557 Ril,
ML 255 Spl G565 w23 B AR AR AT 51
HH AR08 AT 5 R BUAE s iR An A T 5 — A
Spl i s AFAE g—a MYMRAS  RIIL, Ry T #E— 200
FEGAER Qp J sk ST PGSR L], B ATk
7 G 0, 5 A 2 JL T TE LR IR AR AR Qp 5
Spl F& IR SR 5 o2, 45 R R IR AR Qp 5
Spl &5 A 5% A1 B 38 58 1 B RS X S o RE T AR
W5 H 9 AR R Qp Ji sl S AT P 358 11 i A 5 B
A Qp 5 Spl BIFEM i3, H CpG B ZH
AT AR, TR B IR 0 shik ok
PGP o DRIt ELAT S S B SR PR R AR R Qp
AE T A R I 3 EBNATL BOERIL, (&% 5878 Al
Qp [ EB Ji 8 (38 IR BRYLIRAS T IAR 2, MM
T EB RIS AR

gi LTk FATH 5T & A S 0 g A e
EB 58 19 Q Ja 8 T A2 16 A P A7 s 1 Bk 3 2
Ar H S — AN SR AR Qp 5 Spl INEE &
JI4E5E AT RE I I FEAK Qp 19 H AL AP Qp
(%G SETG PRG35 | JEE EBNAL S5 8 (M 1 3
ik, NITTAT B T EB i 8578 S W I Bz (9 08 AR IR
FA, EWE T EB BiEE Qp LAES AN RAR
JL(EE 62 422 i 4, g—c) & Qp BYHE AL IR 5,
XA RAF G RE S Qp 4 A Uh 7 5 iy el A sk
HETEerekAs, DAKHAE EB %5 2GS Fil & i
Tt R Y R SUIR TR B E— 2B Y
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