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AEEME F 7 4AA6 cDNA CERIHE K& ERE
R E E B THE
ko H A OB OB & K 2T R HET

(P R B 2 B R F ST, Kb 410078)

HE b T k20 o N B 2 SRS S 1 e ik B DR R A R S A DG 2[R, R H] SMART  (switching mechanism
at 5 end of RNA transcript) $iA, T NS R eDNA SCFE. MSUACHT F2 M S 1 H 43 3 50 RN A JF:
4tk mRNA, FUHLABMM oligo (dT) 5140 (& i 1 B EEVIL A 45 cDNA 58, (6] R 45 Yo 44
mRNAS S &5 HHE s, FIH] SMART BHFRE (% of i1 A MU 00) 160 cDNA S5 BE4E mRNA 5 3 ZE{H i
Fefiit, B LA A S AR LD-PCR (long distance PCR) £ AL iE cDNA, AW4E cDNA 28 5fi 1 (1 A
AT B) BEUIRGL RS 00y B IS, VEBENZE ofi 1 BV NTripl EX2 #0445 2 Uk Ah B Tk eDNA 0. S5 2%
W], 5L ARS8 1R cDNA SCPESRAE 1.0 x 10° AN 4L 1, T4l %A 96% . SCHEY 14, ik K 7. 8 x 107 pfu/ ml,
A cDNA PR 1.2 kb, H] PCR MZ SCHED™ 18 tH AR 512 56 50350 5l 198 1) S WA DG JE T NAG4 14K cDNA.

A (0 AU S B B cDNA SCPE FAT A7 T 4L, 1% eDNA SCHE g il — 2P ik

T S S

FH2iR

FEHES R739.63

S A% (nasopharyngeal carcinoma, NPC) /&
— T R g g L) b R S R R R 1
KA HEE EB R EEIR G | 154 DR 3 RO B IR AT G
12 KR Z DRI R, FEIXAN IR m g J 3
AL P BOE 5 MR ) RS, (HIL TR
RHLEAT AR 0 i 48, A6 H Al O & B 40 5% 11
h, 53 HE IR SRS h S8 AR R, {H pS3
A ERIA, HEW S EB 6 8 1098 & R/ 88
MR AR A p1e JEDHAE SR P G R
A, ABAEERIE T, INATTHES pl6 JEM 1 55
LAk 47 2. RB . WAF,/CIP/P21, VHL 2541
Fil DA 7 S WA 3 ik DR 4 rp ) S R AR IR AR
WP E R E A R A O g R AR I
AN SRR ZVR5 S v ks S IR, FRATTSE 46 =0l i K
TS AL (R 4 41 5 % BRAE 3P 1 OP A7 76 4 5 11 e
R, X Egh AR FUHE I S 35 L DR 40 Hh ] g
AFAE AR I 10 By %/ Fi S TR, M B A ) 4 2 4
Jf s ] — Z AN ) e 7 B B B LI AR 41 28 cDN A 3
PERWFFRALUR T « AR AR S 4E T Oy (81 A3 2%
PRI A R U, A 52 6 5 A 1 ) by 2t N e VR 4 21

SR, BRNG, cDNA SCHE, BETCEE, NAG4

0 e VORS00 0 2 DR] B 0 A 241

cDNA SCHE ) 2 il B, SR g AR SR E
DNA SCPE, H4 Ay 0 B 57 P15 3 5 A G 3 R (1
45 b R LI RERT ARG R B A 56 TR,

1 #MB57EZE

1.1 ##

KBEGIF= 6 H 2 A M IRRG 10 #1) dh s ok
MRS Bk, 22 BRI

¢DNA A 514): SMART TG 5-
AGCAGTGGTATCAACGCAGAGT GGCCATTAT-
GGCCGGG-3 (Sfi 1 A MgYI47 %), CDS 1V 3 PCR
51 #): 5-ATTCTAGA GGCCGAGGCGGCCGA-
CATG-d(T)3N_ N-3(N=A,G,CHIT;N_ = A,
GHFI C)(Sfi1BEEUIMA),S PCR 514:5-

" [H %8 863" 19 FH ( 102 10-01-05) [8] 52 1 o4 56 6 BF 9% 2 Ji& 190 521 33
(973)( G1998051008) Al [H 5 17 28 F} % A 4:( 39800078) ¥t lih.
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AGCAGTGGTATCAACGCAGAGT-3';  ATriplEx2
N Tk 5l ¥ 5 5l W 5-CTCGG
GAAGCGCGCCATTGTGTTGGT-3, 3 5|4: 5-
ATACGACTCACTATAGGGCGAATTGGCC-3'.

NAG4 JE[H 4K cDNA PCR #4514 ~. 5
514): 5- CAGATTCCAGGGGAAGAAAAGGGGA-3, 3
51%): 5- GGTCCACACTCAGCAACATCCGTC-3

SMART™ ¢DNA library construction kit I [
Clontech A7), LD-insert screening amplimer sets Iy
H Clontech 2 7], mRNA separator kit W H
ClontechA 7. MaxPlax™ lambda packaging Extract
4 H Epicentre Technologies /A 7).
1.2 ASMERBRRKESF

F KBS =1 6 H A NG, 1ok
£ LAy B NS 2L, T Hank' s ¥,
S J] R 45 4 2 28 R A s gy, K 2 2R B B R
0.5~ 1 mm> /p,  0.25% EEGAEFE 5 min, Hank's
W Ve PR, WOSE AL ZNRE L n B B R Ak
(RPIM- 1640 $5 373 M0 209% /M- 1fil) B4, S
SR A A N S I REAE RE IR ILE, 37°C, T
BERTIR 5~ 10 h, RSB RIPM, ibhigedk
BB B2~ 3 ROMEE IR, IR IRAON &
JRETHEAN N, K2y 3~ 4 J& Al AR
1.3 2 RNA ##2%0 mRNA R 53 B

5 TRIzol"™ | £ (Gibeo BRL 24 7)) #1F
FEFP PN WA 1 52 & RNA,  Ja ] DNase 1 i
£ RNA G DNA, RWVIESY8: 10 mmol/ L
TrisHCl (pH 8.3), 50 mmol/L KCI, 6 mmol/L
MgCl, 1U DNase I %% RNA, 1U RNasin &f
It RNARR, 37°C, 1 h, NSRBI &, &
Pide i $¢ — Wk, MWL N 0.3 mmol/L NaAc
(pH 5.2), T/KLEEDUE, 75% LBEVE2 K, W1
JEU AR, AN 3 66 BE VI e JLWK E. 4 PCR
¥4 GADPH Ay MIJEHs 59748 4 7 LLORIUE DNA i
fb5e4s. W oligo (dT) 5 mRNA 3 ¥ poly (A)
P EAME AT R, K oligo (dT) ZRAIZEHT4E
AL PE G 1B 41 mRNA, 4% mRNA 73 31k
&L (Clontech 22 7]) HAEREFIEAT.
1.4 F—4 cDNA BIERK

HC 1 wg AR BT F % mRNA, &4
50 mmol/LL Tris (pH 8.3) . 6 mmol/L. MgCl .
75 mmol/ L KCI AT 1 mmol/L DTT ] 10 BI S 3 44
Bl 10 Bmol/ L {15 CDS 13" PCR 5| 4 A
10 Umol/ L. SMART I Z£ #% 7 B 4% 1 1, A
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SuperScript 11 ¥ # s (200 U/ul, Gibco BRL 2
Al) 1 ul, E42CHH 1.5 hy WS cDNA
1.5 SI¥ERES RN EE cDNA
BN 25 mmol/L. i) NaOH 1 nul, 68T,

30 min. ff &% i 40 mmol/L Tricine KOH
(pH9.2) . 15 mmol/L KOAe¢. 3.5 mmol/L
Mg (OAc) . 3.75 mg/ L BSA [f] 100 vl 3 44 B
HIL cDNA B —HEW k) 11 v, A 10
Bmol/L ) CDS 1/ 3 PCR 514#H1 5 PCR 5|9 % 2
ul, A Advantage cDNA K58 2 ul, KH 519
IEAYESS 45 LD-PCR LAZRTGAUGEE cDNA: 72 CZE{
10 min, 95 CA4E 1 min, 95 °CALYE 155, 68 CH I
FEAS mindEAT 6 MG,
1.6 cDNA BIS=[E

HOWE <DNA (1) PCR 74 50 B1, BN 2 Wl
FIf K (20 g/L), 45C 20 min, LLKi5 DNA 2
GRS, SEERBUREY W0, WO & —
W, WRUCHE S, W 79 11 H,0 b, A 10 Bl
Sl (20 U/B) BEY) 3 h, AHE DNA 23
CHROMA SPIN-400 F:ET 504270 5, W4E 1~ 18
,OBEEY L. 2 BIEL 3wl AE 1% BT R
150 V HLIK 10 min, WCERFGZKIT 4 45, Dol st
JLPUsE ST, 7 uLH,0 % cDNA. BOE cDNA 5
B NTriplEX2 (i I A B-digested arm) ¥ A [
Lol s IR VAR R, 3K cDNA RFLLE 43 A 1:
0.5, 1:1, 1:2, M T4DNA R, 16 Cik#
1.7 ¢DNA 5 Lamda DNA &34 89k 61 45

K M MaxPlax™ lambda packaging Extract
(Epicentre Technologies 24 7)) %¢ LL b = Ffr AS [+
LEBERE 9. - 70 CHUEHLHE BAehh$Ey), Ml
)G O & B I N R, 30 CK i
3h, MBI 450 wl WREAAARFGRE RN 25 vl 4. TS
JEHL 10 w1, P W A AR R U HORG FE R R i, Bl T
B, WESCRE AR, RN R X-Gal Al 2k
WA B0 IR T (IPTG) 9P A AP, L
W5 SC PRI AL
1.8 cDNA XEREERELTE

LARFAR 6 x 10°~ 7 x 10* 50 BEEAE 150 mm P4
AN, FEVEREBEAE KRGS, N 12 m M A
FERE e 4 Ccid i, ARJGEIEIRVEME 1 h, WERDE
M, oA 175 BT #E% 2 min, O EELE
WP 1 cDNA SCHE. A ILAE 1025 x 10 R,
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BESPIL, DA SC R i . IR AL BREL 40 /NI
BEBE, Zrmlno 30 ul BEEE AR MR R, E4cid
. HLS vl MEREAERRBMEL, S 40 mmol/ L
Tricme KOH (pH 9.2) . 15 mmol/L KOAc.
3.5 mmol/L Mg (OAc)2 . 3.75 mg/ L BSA [#J 50 1l
SRR I 20 Bmol/ L [ AT riplEx2 i A 1 i
EGIP4 1 ul, M Advantage cDNA A58 1 11,
J LD-PCR #8446 A cDNA J7BE K/, PCR R M
ZH K 95 CAENE 5 min, 95 CAEYE 30 s, 68T
4 min, ¥ 35 WG, 68 °CLRIEL 8 min, ¥ 14
15 1. 0% (P BBl Fi vk e %5 52 3N cDNA B
KR
1.9 E2EEHEXER NAGS BIifFiE

HUA 38 1 AR Sl 1 B2 DNA SCHE 1 11 A
10 bmol/ L fl) NAG4 &K 5 . 3 5144 1 1L, A
Advantage cDNA 2 & B 1 Bl 41 % 40 mmol/L
Tricine KOH ( pH 9.2) . 15 KOAc.
3.5 mmol/L Mg (OAc)> . 3.75 mg/L BSA (1750 Bl
JRNAR R BEAT PCR §744, PCR RN ZE(h: 95¢C
AZPE 5 min, 95°CAEPE 30 s, 68 CIEK 30s, 72°C
FEM 1.5 min, ¥ 35 k)5, 72°CIRIEL 5 min, 7
RP=AE 1. 0% B BENEBE H Uk K 48 5E 9719 cDNA
F B,

mmol/ L.

2 % ES
2.1 AEEMEEEEE RNA 912 ELF1 mRNA
RO 1k

TR R RNA [P I mRNA [halifb 21
HeDNA CPEM IR, AHTFIT R M Trilzol i 7
HAEECIL S RNA. AN R W A 260/ A 20 I+ T
1.9~ 2.0 2], 28S F1 18S it . LLAEAA 4.
J DNase I {4t RNA i DNA Jﬁ', 2% PCR Y™
5 GADPH Ko, JCHered 447, 7030 mRNA
PRI NI A 4 B3R, -uaUJh-HRﬁfJ,b RNA Fl5y
) mRNA BT RAF, 7O R s 2ok,

2.2 ¢DNA BI& B

K H SMART $A, HU 1 ug A S 1 Rz 4
e mRNA, REESARCOEE DNA, HEmpisid 5|4
FEfH 4545 LD-PCR 3R73WUEE cDNA, HU S 1l PCR
FEUILE 1% BRI L kA U, <DNA =455 i
££ 0~ 9 kb ‘z'LIIJI, HE AT WL, ASSEEE cDNA A ik
R (K 1).

2.3 c¢DNA BY52pE
# 50~ 150 ng [ cDNA 55 0.5 ug XTriplEX2

EMFESE MR ER
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BARER:, W3 )5 19 3R SR Rz 4h
eDNA XFE, CHERHR1.0x10° 7R X-Gal .
IPTG [P M HEAT W5/ A BE O 3%, I s o SC
AL 96% .
2.4 cDNA XEMEE

BN FRHZHZ cDNA SCPESY 15, I SO
W N 7.8 % 107 pfu/ ml, BlHLPEIE 40 A 5 B AT
PCR LA 5E cDNA $fi N1 K/, 3N v BEK /b 7
AT 0.5~ 4.0 kb 200, F¥EKER 1.2 kb (A

2), ULHITREE DN A S 5T it .
1 2

0.5—>

Fig. 1 dscDNA synthesized by primer extension and LD PCR
was electrophoresed on 1. 0% agarose gel
I MDONASHind Il marker; 2: dseDNA.

1 2 3 & 5.6.7 8.9 10 11 M

Fig. 2 The inserts of the random clones from human embryo
nasopharynx ¢cDNA library were identified by PCR
I~ 10: the PCR products of the clones picked randomly from the
¢DNA library ; /1 : the PCR products of the ¢cDNA library ; M :
ADNA/HindIll+ PBR322/ Alu 1 markers.

2.5 RMEEHEXERE NAGS #I7H1E

CLREE (19 N S0 - 7 eDN A SCEE BB, n
ANAG4A &K 5 . 3514, Wby 1 NAGS A
K41 cDNA (] 3).
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1 2 M

Fig. 3 Screened the full length ¢cDNA of NAG4, a candidate
tumor suppressor gene related with nasopharyngeal carcinoma
by PCR
I: the products( 1 735bp) amplified from HNE1 ¢DNA library by PCR;

2: the products( 1 735bp) amplified from human embryo nasopharynx

c¢DNA library by PCR: M: 100 bp DNA ladder plus marker.

3 W g

T R U 14 T AR F 6 5L P8 25 W R0 T BEATE 5T
R ILE T, MR R 412340 e ek fR])— 41
LR R B B ILRAR 4L cDNA SCIFE 5Tl
SURT « oA AR 48 T O 8 1T A7 28000 18t 4% %
V. AR T BN 5 b 24128 DN A SC
PEMSERE B, SO T AR 5 1 cDNA 3
JE R SR g b R 40 bk HNE1 eDNA SCHE (5 30
i), XA DNA SCHEX Tk B B AN 7] K B Y
E&ﬂﬁiﬂfﬁ.&[ﬁlﬂl%ﬁé#llﬁﬁln‘]ﬁﬁlsﬁﬁﬁ?ﬁwﬁlkm’]i%
LR, AWRICEZME S, KA SR

S DR R 5 R o o R TR 5 s mei &ﬁw
FLALILRE,
NA G4 Hh [ A 5256 5858 v B [ — > S lfJ'Hi‘v’-{li

EPEJE I, GenBank k5 AF179285, &7

AR SRR G5 F A% W sk R 7, A
Sk P AN NAGA LR ) 4
K5 . 35147 AR S R cDNA SCREH i
B NAG4 JERI U4 K DNA, St A £
bRz cDNA TR S R g 400 S DR A T b, R
HE— 20 E AR SR (R N S | 2 cDN A SCPE [

Ly
H A,

AWFFCR A SMART HARC T BL— A2 46 1
[t oligo (dT) 514 (i1 B), AHH—H DNA,

[ mRNA 5 3 E 1 45 ¥ [ 4R 1E,
FESEAZ 1T R P )

PL— B
(sfi 1T A) fEAWH K mRNA
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5 ity ZEAR 25 (RBEAR, 4k iTn S LI R B4R S 514,
K H LD-PCR 1§ X0 ¢DNA ?%uﬂ"iﬁ'. EBUE S
IEFAZAEY) mRNA [ 5 gy, 30 5 ki e AL Bk S,
i —4% cDNA k4= -./\ C, 5 SMART %£#%
FFRR— i (1) =N G HEAT B Ik L 4b, dkEEibifh s &
SMART SERZTTRR A N, IXHE I 4 5% cDNA 41
7 mRNA 524400 5 4 f1 SMART SEA% 1T IR (1) H.
NFB. R HX R 3R cDNA SRR B4R 05
T Bk, 8 cDNA SCFEF TS 42K cDNA 1
Lot 3Lk, BT LD-PCR 7E ¢DNA SCJFER {4
f/"l..] LR, R IL D mRNA (25 ng)

A RNA (50 ng) HLAERIEE cDNA CPE, iXxf T

Wﬁ%m MEALEN R SCHE N oK. =, &R
pogicd c.DNA, Zfil (1 AFMIB) MYG, &

P of i 1 BV AT RiplEx2 [0 24T, Moy S8
cDNA [FIFEE . PO ) fE, 2 %muﬁﬁﬂm
JRNIE SR 120 cDNA SCHEF iy, A JE ik —
A5 i 34 S5 WAL A 5 (1 4008 21 DRI N £ 10 41 éli'h Sk
FIRFE I E PR, FRATHTH cDNA 3¢ B 84k
AT RiplEx2 & —F B (o mes o 1 34k, 2 soBE 7% b

OB R A, T L B VERE U R A A
A CDNA, 2S5 kAL, F5) o B AL 32

F 2 i S5t
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Construction of Directional cDNA Library from Human Embryo Nasopharyngeal
Epithelia and Screeming a Candidate Tumor Suppressor Gene Related
with Nasopharyngeal Carcinoma

’ T e g - . . . ~ S e
ZHANG BiCheng, CAO Li, QIAN Jun, YU Ying, LI WerFang, XIANG JuarrJuan, LI GutYuan
( Cancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract In order to isolate and screem tissue specific genes of human nasopharynx and new tumor suppressor
genes of nasopharyngeal carcinoma (NPC), a directional ¢cDNA library from human embryo nasopharyngeal
epithelia was constructed by SMART (switching mechanism at 5 end of RNA transcript) technique. The total
RNA and mRNA were separated from primary cultural human embryo nasopharyngeal epithelia and the frist-
strand ¢DNA was synthesized through reverse transcription by a modified oligo (dT) primer (contained sfi 1 B
site) while the SMART oligonucleotide ( contained i | A site) was utilized as a template so that the first-strand
¢DNA could be extended over the 5 end of mRNA. The doublestrand ¢DNA was amplified by LD-PCR (long-
distance PCR) with the above two primers and then digested by sfi 1 (1 A & 1 B) restriction enzyme. After
cDNA size fractionation through CHROMASPIN column, the doublestrand ¢eDNA was ligated into the sfi I -
digested ATriplEx2 vector and then the recombinant DNA was packaged in vitro. The unamplified human
embryo nasopharynx ¢DNA library consists of 1.0 x 10° independent clones in which the percentage of
recombinant clones is about 96%. The titer of the amplified ¢cDNA library is 7. 8 x 10” pfu/ ml and the average
exogenous inserts of the recombinants is 1. 2 kb. The fulklength ¢cDNA of NAG4, a candidate tumor suppressor
gene related with nasopharyngeal carcinoma, was amplified in the ¢DNA library by PCR. These results show
that the human embryo nasopharynx ¢DNA library has an excellent quality and lays solid foundation for
screening and cloning new tumor suppressor genes of nasopharyngeal carcinoma and tissue specific genes of

human nasopharynx.

Key words nasopharynx, embryo, ¢DNA library, ¢DNA cloning, NAG4
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