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A 5T P FI

NAG7 EE it SMREME AN

BOR A0 EEWm % OB OW R E N AN BHET

(Hh R VR s 2 e TR ST 0T, 1CEE 410078)

WE g T O SR 2 R AL NAGT A G WA 40 i R HNEL B K 52m, W T NAGT JER M It ik
BApeDNA3. 1(+ )/ NAGT, I R H IR T ok B B e ACKE Y0 8% T 41 P peDNA3. 1(+ )/ NAGT JRi Fl IT B 4% 4 4
peDNA3. 1(+ ) JERL4r 055 N HNETD 400, 28 G418 0 ik f7 5 71 £ 002 5% YL 40 i 38 B, RT-PCR A RNA EJV kS ]
NAG7 JERI 3k, Fm ik 40 o A4 ih 28 1 BB Pl R 3 o A B 25 7 3 0] e 240 i 1) 26 2 AT g b AT 0. &5 21
o B NAGT JER o, JEDIZEIE RN, 400 A A% B9 () B o0 4 MR B A4 A HNET W) 58 4G, =0 an g AR
i), NAGT WHEZEANM th GO~ G1 WIHEA S Wi, R Bl b 929G SR e NAGT SRS (M HNE 1 40 Jifs 8o

SR, ARG NAGT SR e A 40 2k 2 B, HR NAGT LR A — S K (030
S50 0 TR 5

KEBIA NAGT L[N, AUMufe s, RERZih, #REL, S
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Z# oS R739. R730

SR (nasopharyngeal carcinoma, NPC) &
P I R R g 5 A LR — R R, SR
AU B S IR s kRN S AR RIS, Ty HLAFAE
SEPRI A AR e I LY. 30 9 & EB s K
G A BORE WA D B2 Pl A D] 5 g Rk X 5 4
FNTh e (i AR AR, S R R 1 4 T BL
WIANTRE, A0 23 AL SR, SR R S
N4] f7 7€ 3p13~ 26. 9p21 ~ 22, 7q31.3~ 33.
11q13.3~ 24 . 13q14.3 . 13¢32. 34 fil 14q 404k
FRYAEA0 e TR (1 o 00 Je 45 PE 5 KDY X — 4 R 4R
7N S W 8 ) 388 A AN B s M T i b X S DX S A7 A d A%
Sy I TE DR AR B R AT 0% TIAE H AT 2 A B 418
FERIH,  p53 Ik DA A S WA 9 b R AR AR, PR
P53 FRIIELAL M 5 AR 7 Jak MR 1) B8 ob 4 RS KLY,
pl6 FERIZE SRR h G s 587, HEX TP, i
RB . WAF1/p21 . VHL %5900587 2k P75 55 0 35 2 4]
Lrh Y BAT RAR R IL SO M, A A
FEDR 20 vh ] e A A 1 R R IR B By R SR TN, 3k
IR SCPE Tk g5 G AR AR B Tk, M 3p25.3
~ 26. 3 DXl ple Tl b v B T Ly ek WAL A O 16 b R 4
LR NAGT, GenBank %35 4 AF086709.
NAGT7 JEK 4 1< cDNA #4141 667 bp, % — 5%
FFICR B2 HE (open reading frame, ORF), %l 94
AN LR, T RAES 11 ka, HFRURY NAGT
FEDAE S A 5 A 2 SR S W 40 L R HNEL h

Bk T O TIRARY NAGT 5 83 K
ERR AR, BANEL M E NAGT JEN I RIE &
Ak, RN FHINHNEL 400, 7387 NAGT
BN FRIE AT B Az B AR S WA et 40 JHL A 0747 A

A
1 #MR5R%

11 ##

L1.1 Zffakk . OB EARBR R SR 40 i &R
HNE1 M ABFFIT 1992 4E 4R, 415 10%
/N AL 1 640 1Y 3R Ak, 5% CO2 37°C & AT
i 9%, pGEM-T Easy # & H Promega 2 v
(Madison, MI, USA), pecDNA3.1(+ ) &I H
Invitrogen 22 7] ( Carlsbad, CA). Balb/c # il
R e 3h Pk S B fe i, A sh ) o i G T
(2B

1.1.2  F2H: JEF1A (Lipofectin, Life Techno-
logies), Geneticin ( G418 sulfate, Life Technologies ),
Trizol reagent ( Gibeo BRL, Gaithersburg, MD, USA),
HybondN J& JE i ( Clontech, PaloAlto, CA,

" S S RT ST R RN (973) (39700158) H[E 5K
SREFA LS VIR H (39800142, 30100105) .

ORI R

Tel: 0731-4805446, E-mail: ligy@ public. cs. hn. en

R H W 2001-12-17, 252 HIW: 2002-01-23



2002; 29 (3) S FES5EMEHERE

USA), [AfI# [«?P] dCTP I [ b 500 2 7,
RT 771 & S il il 1 & 2 W H Promega 2 7
(Madison, M1, USA), Al 4625 25 0 o BRI
PEN UG . T4 %38 . RPMT 1640 . B2 [F10R 1)
W QY TREAA.

1.2 A%

1.2.1 NAG7 JEN X R AR M g A
cDNA CEH % Lambda 528 PCR #7194
NAG7 [ EHERI P51, 466 bp [ cDNA F B b A
pGEM-T Easy #44; M5 NAGT H K11 % WL BR 61
PR D) G, JEFE EcoR 1 %5 5E & 75 3 N\ JF 3515 4
HiPEA 5 () cDNA Jy B, BT BE BER M1 NAGT
B EERERIFEA, [ EcoR T #4bpeDNA3. 1(+ )
Ak, 2 T4 HEHEMY NAGT F BrFfpeDNA3. 1(+ )
BN, Hind THEFY) %58 NAGT JEK 46N 7 7).
1.2.2 NAGT FER MG BuiARE 9 11 6 fLH ¢
FLEF 2% 10° S HNEL 400, 5 10% /4= ifi i £
FEM MR K E RN 60% ~ 80%. 4 HIHL 2 g
pecDNA3. 1(+ ) R AT 414K DNA % T 100 1l
Toif iR FE A, FEC 10 1l R AR BT 100 1l
TR FRIE R, HH R DNA FE AR A TG
TEEBCE 30 ming  FE0 800 BI TG ILHT % 97 3L 46
Ft, RAIG A2 Hanker' s WUER )G 9 HNE1 41
i, 5% COa. 37 CHRAFTFEIFRS h )5, B4
BN T ml 75 20% /A I3 0 1% 55 36 4k 4L 1% 7.
FENFE R 48 h J5, W G418 (IFIEIKIE 0.5 o/ L,
HEFFURIE 0.25 g/ L) WHERET IR IR FE 10~ 12 d
Pk L. 14 d S5 PRk T BE TR B IR,
H AT R AR e A L R

1.2.3 & RNA 4l MR & DNA ik 4%
TrizolTM R &5 3/ FE P, $RECHNEL 40 g A1 41
G418 [ 75 BB G T NAGT B[R 5% 5% 19 41l g 2
RNA. %M DNase I Wit RNA F [ JR & DNA,
BAMPCCE T e SLA . TRH 2 g RNA FE
HEATH M PCR 9744 GAPDH JEX H 9 F B, 1.5%
S JIE W R e L KOS W A IR e 484 A% 1 BLRAIE i 42
RNA H/f] DNA #H{b5e4.

1.2.4 PCR 5|# 0¥k F12% 5 RT-PCR: ] PCR
Designer 1. 03 ( Research Genetics) B v |
B, o RKEEAEY AT A K. GAPDH 1)
LRSI 5 8 5-CCACCCATGGCAAATT-
CCATGGCA-3 1 5-GGTGGACCTGACCTGCCG
TCTAGA-3", Ly 15 Bh 598 bp; NAG7 ) EF
W15 5 5-AATAATGACGTATGTTCCCA-
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TAG-3 Fl 5-GAGGAAATGTACCACCCTACA-3,

Y1 A By 466 bp. HUMALJG 1 RNA 2 ug, 1%
RT 157 &V D BREAT RT V. 50 1l PCR W
£ & v % KCl 50 mmol/ L, MgCl 1.5 mmol/L,
dNTP 200 mmol/ L., Tris HCI 10 mmol/ L, pH 8.0,
NAG7 JE K45 5 514 0.1 mmol/L, BIHL ¢DNA
5ul, Taqg DNA ZE45HE 3 U, SRR A i o 7 26
25t PCR RN Z % 95CAEHE 5 min, 94°C
50s, 57C50s, 72°C50s, &M 30 MEH, 72°¢C
ZEAC 10 min, WX GAPDH 51404555 5 MG ER i
TN, 1. 5% B¢ JiE Bl e I i ko Aer .

1.2.5 RNA EJ3F ( Northern blot): #% TrizolTM
A G ERUF I EC HNE 40 A5 G418 A 2%
T G Jo NAGT & [K % 35 40 i &2 RNA. 5 Hg
RNA 2845 VE B e BH e riL vk o0 18 )5, B a4 1%
BEJE M . [«°P] dCTP BEHLSI4RIE NAGT
cDNA #EF, 68 CHIAAZ, A, 1 x SSC,
0.1x SDS 60°C 1 h #lliE, 0.5x SSC, 0.1 x SDS
30 min, 0.1x SSC, 0.1 x SDS 30 min. — 80 CJi¥
UHE 54 d. PSS GAPDH 844481
1.2.6 AferEtihsk: K HNEL 408 4T G418 (1)
TR P T NAGT Bk DR G (¥ 40 I TG 100 375 15 9%
24 h, 4N Sk B2 x 10* 40 R Rh T 24 FL
MR, BERE 24 hiAe 3 LA e dF s, BUSM. JU
W7 d, CAANMu R PARKR, R B ) R AR AL AR 2
AR 2, RSO ECAEA IAN H I f S8 e ).

1.2.7 #EUERNSES: 4 8 HEYE Balb/ e #EEL 9
WP 1 3 41, B g NAGT Jk D5 R 725 4 4k
P HNEL 4 M S AR 918 HNE1 40 )i, 4% 1 =
107 403/ 5, 0.2 ml i 58 AR 33 Al g L% F.
TS A R 3 RAS I — MR AR R K. 30 d JE Ak
BE, oy BRI LS, VI A R I R U
HEAT 973 B2 1.

1.2.8 Jial4iii (FCM) srbramie . ek
RERLF . 70% ~ 80% fh 5 W % e NAGT JEPR RN
TAAREE Y1) HNEL 40 i S K e 4L 1) HNE1 41 it 75
5, Hanks MPEWESS, BERGW AL . BSOCEE 41 i,
70% e SREM e 4 i, - 80 CiRAr#& . #ixk
I AR, i pH 7. 4 () PBS i LB 5E (40
M, B E BRI W, INBMEINEE (PT) Bt
(% 50 mg/L PI, 1 g/L Triton X-100, 100 g/ L
RNase) ¥%2J, 37°C, #EJG 30 min 5, M 4
JfaAX FACStar (J2H BD 2 %]) il B HT 1 x
10* N4, FER Cell Quest #AT4MHT.
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2 &4 B

2.1 NAGT7 RiZHFEHKMETE

F 7 FEN pEGM-T Easy A NAGT JEH 4
EcoR1 M) )5, AF5E M NZ EcoR 1 &4 5 (1)
pecDNA3. 1(+ ) 34k (5.4 kb) *h, HAL 5 BEHLHE
% 10 A A v /D R IR I A4 BORL DNA, 3%
Hind NEFD) S8 NAGT M3EAN B I 5 m. Ko 7
FENDL AL EE 51 bp 1 NAGT 5K BE 26 329 bp
B — A Hind TEE UIAL 6, 37 B ) )5 L
380 bp 1%y 5.5 kb (1) v By iE ) 46 AN, IR
193 bpMZy 5.7 kb [ Jy BOUK Rl ddioN.  IE 4 A
NAGT [FJIRLFE 2 1y % A peDNA3. 1(+ )/ NAG7. 1
Bl 1R 6 hIEmIENRIBATE v RE, 1 4 [ 10 4
ANTLRE, AR BITEekE.

ML L2 3 4 5 6 7 8 9 10 M

(). 38
0. 19

Fig. 1 Identification of recombination of NAG7 expressional
vector
MI: ADNA/Hind Il marker; M2: PCR marker 2000; 1~ 10O were
the 10 chosen clones and digested by Hind Il respectively; [ was the
negative recombination including two fragments of 0. 19 and 5.7 kb; 6
was the positive recombination of pcDNA3. I(+ )/ NAG7T, which
contained 0. 38 and 5. 5 kb fragments.

2.2 NAGT7 BEREFRIEDT

¥peDNA3. 1(+ ) /AR peDNA3. 1(+ )/ NAGT
YA G S 40 L R HNEL B, £ G418 fifi ik
Jii, Pkik 7 ApeDNA3. 1(+ )/ NAGT ki 4 i 3
MpeDNA3. 1 (+ ) AR Y HNEL Ja i HidE 5
BE, ¥ RKT 7RG, L4l LS RNA, RT-PCR I
Northern blot ¥ ill NAG7 #L [ 1) & #£ ik, IF LA
GAPDH &y N %} #. RT-PCR 4 % W x 7 4
pcDNA3. 1(+ )/ NAG7 SEfEH 1~ 6 S Hilk relE sy
17 466 bp M B4, MpeDNA3. 1(+ ) 2 H k4%
L) 3 AN TEBE K WL 466 bp I3 84045, REEQ
HNE1 4 fa7R A& UL 466 bp 14k (E2). B S5 %
Pt e BT RNA EVIZE 5 BT JRIE S5 NAGT AE DA 4%
PpE ek Bl (3).

EMFESE MR ER
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M1 2 3 45 6 7 8 91011

]b|J
508 — GAPDH
466 —NAGT

Fig. 2 Re expression of NAG7 gene in HNE1cells and
detected by RT PCR
M1: DNA PCR marker 2000 (2000, 1000, 750, 500, 250, 100),
I~ 7 represented the clones of peDNA3. 1(+ )/NAGT transfected
respectively and resisted the G418. & ~ J0 represented the clones of
peDNA3. I(+ ) vector transfected respectively and resisted the G418,
11 was the HNE1 cells. TR-PCR detection indicated that clone 1~ 6

!)(ISHI‘.‘SHHR] ﬁll'tlllg Hxl]rﬂﬁﬁiﬂil ﬂf N."\C? gene,

I 2 3

*ﬁﬁ, sy G

”. GAPDH

Fig. 3 Northern blotting analysis of the expression of HNEI
cells transfected with NAG7
Total RNA isolated from cells were run on gel, transferred onto nylon
membrane, and probed with 2p-labeled NAGT ¢DNA. The same filter
was probed with the P-labeled GAPDH DNA. The expression level of
NAGT was upregulated in NAGT transfected cells of HNEL. [1:
peDNA3. I(+ )/NAGT/HNEL: 2: peDNA3.1(+ )/HNEI; 3:
HNEI cells.

2.3 NAG7 EE 3 HNE1 44 K a9 2200
22 HNEL . peDNA3. 1(+ ) FlpeDNA3. 1(+ )/
NAGTH JEHNE 40 i i 2 Kl 2k ( P4) , 45 R & .

m -

S

°

E

8

t(growth) /d
Fig. 4 The effect of NAG7 re expression on the growth of
HNEI cells

The growth rate of HNEL cells transfected with NAG7 gene was

obviously suppressed compared with the HNE1 cells or HNE1 cells

transfected with peDNA3. 1 vector from the day 4 to day 7 ( P< 0. 05).

HNEl: = m:  HNEI+ peDNA3. I{(+ ): a:
HNEl+ peDNA3. 1{+ )/ NAGT.

* -
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pcDNA3. 1(+ ) ZFFAHE RS54 HNE 41 A= 1< 52
AKX, TMipeDNA3. 1(+ )/ NAGT # 4 HNE1 418 )5,
FOEACHEE B 9 hg, B 5 Kk 5 HNEL 41 AH
EAFEMI I 225 (P< 0.05). peDNA3. 1(+ )/NAG7
HlpeDNA3. 1(+ ) ¥ Q4] R Fe 4 HNET 2411 40 o v

H4IFE] ( population double time, PDT) 73514 60.0 .

29.4 f127.4 h.
2.4 REBUEMERE

peDNA3. 1 (+ ) 7% 84K B 4 41 TR B 4% 1)
HNEL ZE38 R0 5 P34 7 R 0] 3000 S 1 i e, i
pcDNA3. 1(+ )/ NAGT ¥ Y21 F2 70 )i 1t Jif 8 i 1)
W GEIR, “FH14d (P< 0.05). %80 30 d )5kt
FERREL, 2@ bR, K BpcDNA3. 1(+ )/ NAGT
PR AR SN T ILAR AL () 5) . g 3 4L
AT BLY) lr, B AR @, G AL
S,

(a) | (b) 160F
160
120F
y 120 &
2 80 z &
40 40r
S

0 ]
200 40 60 80 100 120
Channels

20 40 60 80 100 120
Channels

(a) (b) ()

Fig. 5 The effect of cells transfected NAG7 gene on
xenograft tumor in nude mice

The sizes of xenograft tumor in nude mice ( upper panel) and isolated

xenograft tumors from nude mice at day 30 after the first day planted.
(a) nude mice planted with HNE1 cells, (b) HNEI cells transfected
peDNAZ. I(+ )vector, (¢) pcDNA3. I(+ )/NAGT/HNEIL. The sizes
of xenogralt tumor of planting peDNA3. 1{+ )/ NAGT/HNEL cells

were smaller than that of other Eroups,

2.5 NAG7 EE X HNE1 £0 1 5 HA &4 20
64 B: peDNA3. 1(+ )/ NAGT 5 B [JHNEL

(e)
320

240 +

Nurmher

160 -

80+

20 40 o0 80 100 120
Channels

Fig. 6 The effect of NAG7 gene on cell cycle of HNE1 cells
Most HNE1 cells transfected with NAG7 gene went into GO-G 1 phase and less cells in S and G2-M phase compared with HNE1 cells and HNEI cells

transfected with pecDNA3. 1( + )vector. (a) HNE 1 cells .

GO-G1: 40.39, G>XM: 20.13, S : 39.48. (b) peDNA3. I(+ )/HNEl. GO-GI:

43.92, G2-M: 27.70, S: 28.38. (¢) pCDNA3.1(+ )/NAGT/HNEL. GO-G1: 67.79, G>-M: 11.84, S: 20.37.

400 DNA & G1 AR 50 Go 1 & 4 Lk
(67.79%) pcDNA3. 1(+ ) 25 8 AR H J 1 40 i
(43.92%) FAKFL) HNEL (40.39%) W41
# (P< 0.05), 1 pcDNA3. 1(+ )/ NAG7 4
HNEL 41 DNA £ WA DNA &k 1 G2 ey
UM IE4rEE (S: 20.37%, G2-M: 11.84%)
B peDNA3. 1 (+ ) 25 8K B 10 4 L (S
28.38%, G2M: 27.70%) A& 4t # (1) HNEI
(S: 39.48%. G2-M: 20.13%) B W P&EfE. LA L
Z5REW], NAGT HEDN AT e i 2 55 4 i ) 19
2, FESEAN L 5y 24N E] HNE 1 40 /10 (1 384 5.

3 it it
L7 30 DA A 8 P £ 2 S o T D A A

AR R PO RO R M BN S (tumor
suppressor gene, TSG) AR 40 i, HE i £835F
e 100 1 R £ 47 WL A AT 5 PR ) 3 ) 2y
%, Cheng %' 3% CDKN2A 4t [ § A NPC
HONE! 4 i & 3L A3 W Sl () 2B A AE . Zou
A2 08— g i Serpin ZEAH I H [ BE A Maspin 4
e MDA-MB-435 JL IR 4 i, 5 B0 T B I 12 40 g
VBRI IR 1 i 1 S AR BLRE R I T i, R T 4
M aspin & PR AT S0 IR I D) fE. NAGT 1 S A
PR DGR, 7 S R 9 R b WA s 440 L 2R o 20K Bk
SR R A S A NAGT K R 35 IR J5 A s 4
SRR 40 LBk HNEL 4 b, 2 HRIA, 45
FIRAIE NAGT R n] W] 52407 HNE1 44 )i 2 1<,
PEAEAR B BUR T, 325 NAGT JE DH [) B L A5 i
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FEIPE R, AL T A P e o 0 o i [

452 R IR RIS R AT 20 2Kt
IR AMEIE D (class 1), B b 32 DA 5 1) 58
A HEHERA DNA SR 1 51 T g I IR 25 3 i R
FEIIEE, fn: p53 . Rb . DCC A 112Kl
R (class 1), B FRIEPFTREAT (mRNA K

Py i Gk D e R R SRR, e Cx JEIAL

o 6 & ZUI AR I 2% bR A o DR ) 2 Ok i 4
521 KPR ML R Y. SIEW AL, i
AL RR IR A RKIE, HEIL N 9256 b e P
964 1) B9 1P AT o P R A 5 i g R B DR T T 2
FEAMBIZENT | e NAGT JE DK W] U5 g Jak 0 9 AH
SR IR FEAE (K 1128 4t S [R].

NAGT KPR A T8 iok o] i 42 400 ot e 981 A= K 119
We? Chow 25013 1k ¥ pl6INK 4a JiRd 40 I 5L K] %
PR R CNEL, Al 5]k GO/ G141 i J5 1)
figRmAH A ALK, HY5 pl6INK4a Eik/KF 2
IEAH DG, 7K pl6INKd4a [Pk IR AT GEAL VAT NPC
M Sk A2, AW IR R NAGT JE K 4 4
HNE1 4 ffl)5, GO-G1 W4, i S WA M
S K] R D, R AR B I AE SE NAGT
JERFE R HNEL1 1M JG, 0 51 8 A i A % 1)
AR e i 0 i R YT S A A KA R S
HERIE L, ZEEAT N START FFEH L4 o
HEN S WUV XSRS R NAGT LR 1E AT fig
AL S HNE L (¥ 40 i 8 390 & 4 E . H b,
BANEE L HFFT NAGT FERX HNEL 40 g 8 34
(92 35 LAt B 4 1F NAGT JE DR 400 460 i 8 2 K 1
PLik.
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Effect of NAG7 Gene Transfection on the Growth of
Nasopharyngeal Carcinoma Cells’

TAN Chen, LI Jiang, WANG Jie Ru, Peng Cong, XIE Yi, CAO Li, LI Xiao-Ling, LI Guir Yuan™

( Cancer Research Institute, Xiangya Medical College, Central South University, Changsha 410078, China)

Abstract In order to study the effect of NAG7 gene on NAG7 dowmrregulated nasopharyngeal carcinoma
(NPC) cell line HNE1, the pcDNA3. 1(+ )/NAG7 mammalian expression recombination was constructed and
transfected into HNE1 cells. G418 was used to obtain the neomycin-resistant transformants of which indicated
the vector was present in the HNE1 cells. The expression of NAG7 gene was detected by RT-PCR and Northern
blot. The cytobiologic characteriztions of the transfected HNEI cells were probed by population double time
(PDT), xenograft of nude mice and cell cycle analysis. The results showed that the PDT of G418 resistant
HNEI cells with expression of NAG7 was longer than that of vector transfected HNE1 cells and untranstected
HNEL1 cells, and the more NAG7 transfected cells went into phase GO-G1 compared with the two other cells. It
also presented inhibited the tumor formation in mude mice. Thus, these data suggested that NAG7 gene play an
important role in the cell growth of HNEI, and might be a good candidate of tumor suppressor gene correlated
with NPC.

Key words NAG7 gene, cell transfection, gene expression, nude mice, nasopharygeal carcinoma
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