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A MxA Ht P41 o 5 00 i e % e

LEZRLEAA LK R MM RAR A o !

(LERERKEHELEERSRHEAR, HR  400014;
2ERERKREBEMRMG S TEYEHEREALRE FERERCERET RPN, HK  400010)

[# E]o&s. R FEAMAZEFBESE MxA ZENEHARRERE, I T —SNARHTHZ B REFRIBITHR
BERRY, ik MR E AR L A B AN AR, F Trizol IHHREUE RNA, B Fii%% % PCR( RT-PCR ) ¥:, DL BAT
BiHHS 1 Y AES] MxA EE, N AR FE IR AR MxA ZH LT SR B TR R pAdTrack (A REXAEAR
A ) R L H pAdTrack-MxA FURHKEE B 280K pAdEasy-1 LRI L AT SR Z S KIAITHE BIS183 B, BEAH S
SR RIREE , MxA A MRFHE AL FIERGMEL DA Pacl BELIHHIE, BiF IE# 19 MxA TH IR BRI YA 203 4
M R R R, MBS AL EA (GFP ) RAFRMBARFRENRERE. 42 . THRMRFFHRIN pAd-
Track-MxA BRI, WFEZERE R R MxA EFFEF 5 GenBank A MxA ZEFFLA 5 MEHMA BT R ER
B 1 NRAERE, B E BRI TIENAEX . MxA HARKESL Pacl BS54 30kb 1 4.5kb K/h 2 A BrRBIRNREA
B, EHARREZ 293 M35 Al WE BRI, BUORREH W B RREE A 1.59 x 10*(pfuml ) , AEERBRLEME,
##% BB IITR THEAN MxA 2EH 3R EARREIRL, i — S0 A EEH T Z B R B IRITHR
B TR,

[ X8R IMARH ; 53 TR R E

[FEEEFIEESHKS] R5126 [CRkARiARE] A [¥RMABH] 2006-01-11

Construction and identification of the recombinant adenovirus AMxA
MA O Guogiang,et al
(Department of Infectous Disease and Gastroenterology,the Children’ s Hospital,Chongqing Medical University)

[ Abstract ] Objective: To clone the Chinese MxA gene and to construct the recombinant adenovirus plasmid carring human MxA gene for
further study. Methods: The peripheral blood mononuclear cells(tPBMCs) were isolated by gradient fractionation,then total RNA was ex—
tracted from the PBMCs.The MxA gene was amplified by RT-PCR using the primers based on the published sequence of MxA.The PCR
product, double—digested with restrictive endonucleases Notl and Xbal, was cloned into pAdTrack—CMYV by molecular cloning technique.
The plasimid pAdTrack—-MxA was linearized with Pme I ,and subsequently co—transformed into electrocompetent BJ5183 cells with an
adenoviral backbone plasmid (pAdEasy—1). Recombinants were selected for kanamycin resistence and confirmed by Pacl.Finally,the lin—
earized recombinant plasmid was transfected into HEK 293 cells.Recombinant adenoviruses were generated within 7 to 12 days,then viral
tite was checked by GFP.  Results:Sequencing analysis revealed that the amino acid sequence of MxA gene had only one amino acid
residue displace from isoleucine to valine(compared with that of published sequence) although there were five variations in nucleotide se—
quence.The restrictive endonuclease analysis confirmed that correct recombinant adenovirus plasmid was constructed.24 hours after trans—
fection,the fluorescence was observed in 293 cells, and viral title checked by GFP was 1.59 x 10*( pfu/mL ). Conclusion: The MxA gene
is cloned from a Chinese donor and a recombinant adenovirus vector containing human MxA gene is constructed successfully.It lays the
foundation for further study of gene therapy for HBV.

[ Key words ] MxA gene ; RT-PCR; Gene cloning; Adenovirus
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FIIR R % AdEasy REUN A E T 4 A MxA 3
BN ) 2 4H AR R A

1 #EFFx

1.1 E &M

pAdTrack-CMV % pAdEasy-1 f1 2 B K% TC.He 1
+HW®, KHFFE BIS183.DHSa HEK293 4iffg th & K EFR
KESRFMEAT BRI ERIE, PCR i & .Pyrobest DNA £
RS ( RILEAE) T4 DNA &R T TaKaRa 22 &1, BHITE
P48 Not [.Xba I, Pac1.Pme I 2 %/®T Roche #1 NEB 2%
o Trizol iX77 A5 H{E LipofectamineTM 2000 ¥ H Invitrogen
o, MERRERIXN A& PCR ot ERmA
Promega fll Omega 23 8], Fi#EAA4 M H Hyclon 2R 4=,
AME SRS ERRTPEERSE, PCR 51k b ET A
YITRARAEE K.
12 stR B Mgmpaey s B

B e A B BKHLEE N 10ml , 3% SCRKAR B2 4F A BB FA
F% 4 0 43 B9 43 S 41 PR Ui B A A
13 % RNA #335

Jvdl;il Invitrogen /N EH Trizol $EUE RNA,

bEaEmR AR, REF LE, MA ImiTrizol,
ZIRE Smin, {KEZECHL4°C . 10000r/min &.0> Smin, FIT
o MA 2001 85 BRBHRYIEZEIRE 15min, 4T,
10000r/min &5.0>» 15min, /NOIREEEKHEES — Ep g,
FIA 0.5ml BHERS, EBE 10min, 4°C.10000r/min &.Lo
10min J5 % L35 ,RNA T &R MIA 1ml 75% 282, IR &
% Ep &, BIFUUE- 4°C . 10000c/min &0 Smin, F L&, €/
T JEH 50010.1%DEPC /K% ## RNA, FRiR=#F -70C
KRR
1.4 #4% PCR

% A TaKaRa /A 8] 8 RNA —PCR 77| &k 17T MxA EH
F i, 2 88 GenBank H MxA ZFFF1, K Primer5.0
WHWI—xt 54  RIBTR TS, EE &5 5° 5|
AKHB B BR i B U 67 S RAR PR E, 3 AT (TR
22 R PRI DB ) -
F:5' -CCGGCGGCCGCATGGTTGTTTCCGAAGTGGAC-3'

( Not I B§YI{5.)
RS -GCGTCTAGATTAGTTAACCGGGGAACTGGGCAAG-3
( Xba I BEHINA&)

RT R A% & RNA lul,Mgel, 21 ,dNTP 11,10 x
RT Buffer 1 pl ,RNase Inhibitor 0.25 pl ,AMV Reverse
Transciptse 0.5 w1, T #5197 1 w1, RNase Free H,0 2.25 p 1,k
%N 10pl, BB :429C 60min, 99°C Smin,5C Smin,
PCR S WA % :RT X S ¥ cDNA 10 1,10 x Pyrobest Buffer
spl, L#ESI® 1 pnl, T #5149 05 pl,Pyrobest DNA
Polymerase 0.25 w1,dH;0 33.25 u1, R MK R 50 w1, BAFFR &

144 :94 CA % Smin;94°C30s,55°C30s,72C 2min. 3L 35 4~
&R, 72 CH AL Tmin,
1.5 H#EAEIL

PCR KNI P=¥142 1% BRARREEE R B ik B/R T 18 H 4y
23 2000bp, 5 H B A Wi XN S RIS R Y 8 B8
Omega 22 7] K PCR P=44ifb AR &t 1T B B BEa b, 3K
B ERERN DNA T 20CHREF. W3pl H&T 1%5058
BRI P BKIESE TS DNA F Il B9 i (2012bp ) 6
1.6 pAdTrack-MxA FHABEGHE

# PCR P=9y B atif i B # 1 BE 1l pAdTrack-CMV ¥y
LA Not 1 #1 Xba 1 SESH]/S7E 4C T 4 T,DNA B
17h, ERT= 5 LB SR Z A KB F B DHSa, RV F &£
AR R LB EARKEFE 16h, BREUPHME: FLRE I 1435 7% RN
BARBOR TS HA FH R pAdTrack-MxA, EHAFHRERILL
TEGUIFI PCR ¥ . BiFIEFAERER BigAE T AN
=8
1.7 AREHRLE

¥ IEB B 2H B pAdTrack—MxA 48 F R Pme 1 B3]
2rtl, BEEU= YA Omega i) PCR ALl 50 & 4lifk, LA
20w ] 4K, ¥ 6w1(200ng ) BEYIF=HF0 1 w1( 100ng)
pAdEasy-1 JERL DA Bl S 5P B 200] A HARES
BJ5183 4 PRSI HFEA 02em EN D, HhRHEH
JA Bio-Rad H5{X, DL 2.5kV,200 Ohms,25 n F #1TH
H, BEBMAZ 5001 LB BFHEEP,37CHEF 10min, 43
FILL 2001 FN 300 ) IR T & SOpg/ml RIREEM LB
AR, E 37C BN RE R, HERME TR IF Rk,
BEE& MxA ZEFNAEHBRERR pAd-MxA, HHRRE
LA Pacl BUIHN PCR %5 . HIREHAMEX A, hEHBiEk
pAdTrack—-CMV JH Pme 1 BLI2R LG5 pAdEasy-1 [FlRE
H,
1.8 EHARBE pAd-MxA 8 ELE
1.8.1 HEK293 #fif53F HEK293 ( AEE MK T&
10% F& 4 17 B DMEM 3537 % ,37°C .5%CO, B P IR,
PeRert N RS 70% ~ 80%,
1.82 EAMKEREY 293 410 T A pAd-MxA dug
HPac l EUEMIEEUZEREA Ik, £
Lipofectamine™2000 T4 Y 25em? B 3R P B9 HEK293 4
M, F37C.5%CO, EFREPBHF .7~ 10 X5 MR
ﬂ@ﬁ&"%{f\j(cytopmhic effect, CPE), FFOI E7OL BB TILEE
FIRE@ISMERA.
1.83 EHBRREMEREE WELIKRTH 293 A
B 3EF, 800/min BS.0> Smin F L, UL 2mIPBS HE41,
-70C/ATCREFR 3 K, B LR EFMA Img FE B
K .2ml 1%SDS . 10mmol/L EDTA F! 20mol/L Tris HCL ¥4k 2h,
BORLERE, B/ AUiHEK Z B, 15 85 5 DNA
DL MxA 2B LT E5 91T PCR %€ .
184 HABRKFEMNHENE BUSHELE | ml HRE
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bp M 1

B 1 PCR #3874 1.0%35 A8 B BB ik

25em? FEFRHLH T T0% ~ 80% 467 293 4, ML S 3~ 5

ml)ifll i

2 5 B

2.1 pAdTrack—MxA FH R ST
Lo AP BT EEZH pAdTrack-MxA ZEHR T
FIFI%EE pAdTrack—CMV #E47 Not 1 #1 Xba I ZLAGY]
Al 185 24 2000bp F1 9200bp HIF S H B, 59 A
9 H i BER/H 3. PCR %538 : LUE 2
ROAERR, FABRAY TS |42k T PCR 43 7=
I F 1% BrHEETRE e v Bk 48 5 | 153 312K 29 2000bp 1
Hi A BE(E 3). i %58 i Fr 45 3 5 GenBank
GenBank 1A MxA J:[E FFH {4 5 MEHBRAE
{8 A AR AL | A R s, HthEERR T
IFEhREERX
2.2 pAd-MxA #5E

5 5] % 0E FH Pac | Rl U0 EE 2 IR 46 B KL
pAd-MxA, 3% 30kb 1 4.5kb B~ HEE ([ 2)
PCR %5 : 51511k pAdTrack—-MxA Fil pAd-MxA fg
B, FIHT IR A B eS| #90ET T PCR 4758, =4
F 196 BB EEE s ik, 15 3R 2y 2000bp Y K Bt
(&3)
23 FHA MxA mA oK%

Rl Pac T B V) £k ¥ 1k 09 pAd-MxA J5 5% 4

P

bp M 1

19329

6223
4254

1882

B2 pAd-MxA BERYT] .89 3RS MERE AL A K B

bp M 1 2

2000
3000

B3 SR EERFEERR pAd-MxA
(1)F1 pAdTrack-MxA(2 ) AERA PCR F=¥rea % B

HEK293 ZHfT, 4 24h J5 . BIa] 5 5] 5 2% B i
AR B O D BEHH R A SR (506, Bl IS 2 L E
W IN, 2 4~ 5 KSR S R (7 4.5) . 5%
Fr 1 R A R A 2 2 R 2 TR i R B AR K
AR R AR HEK293 4100, 5 4
AR BE7E HEK293 4 R B 1 15 o sE & i de il
iR i . R ERELE 0¥ AT T -80°C A
2.4 FLRR R AN TE AW E

L3 B N BE( pfufml )} = S RER
PRPEAR S (R IG 24h) x i RS / BRI R AR
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B4 AL pAd-MxA #5293 4RI 24hGFP FiK(x200)

WA ECR 7.95 x 10°, 445
#7 7.95 % 104 % 1000 £ 0.5 =

H(ml) . AWK
Rl SRR
1.59 x 10%( pfu/ml )

33 i

Lindenmann %5 A2G /)y BLRS
Blax Ry
i I R  14

Mx [
A R X g
AN 16 53 fafA oo G 3
i, B AE K BB R RS T M A A Mx
(myxovirus—resistant) 5[, BRSO RERE R . i —
BT A IR My B0 58 21 S R I8
b, 20 BT E 1IN ( «/B )% Sl =4 78 x
10° K/l MxA FT MB 4B 11, — & 50 AR
1. MxB 81 H AT A A B S0 B 1 1 ifif
MxA 2R AT T I DR L, ek 2 ST - 5
HCHER P6R T A 22 R B S —Fh
LIS A R SR LN R

MxA 1 HAT )i HHUm S TR MxA 2R X
711 JE 95 # ( bunyaviruses ) K W0 7 | &l 8 ROA
AN ST (504 ) 58 Crogaviruses ) /I
RNA . WIEEAT B4 gL B Z BT e s BE 19
U AHURR EEIGE, MxA S FTA BIRR AL, —
£ GDP £5 4 TE il i GTP i
E FREER 1A P A A
FEES Gl MxA I TISCIET IS 1k, 1L MxA 7KA%
BEATEIG R s i A TR Dl M e v A%
3 VIR A (A I IE ST, MxA TR (RS Z N i
(HBY ) AHUmeEEPE. {EFiE MxA 1) Huh?
SHMUBREE Y A HBY J5 . AN (4 £ e F T
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B S SHEAL pAd-MyA $E3 203 M 4 R GFP 3RiX(:200)
HLIF A e HLEI TR R il HBVDNA S ity
] 74y (i l>N\r’L‘T’ A AN Y HBY
w12 i’r 45, ot MxA ZE [
i gt )5 K ‘H’I HIf, iR HRY
WZAe A Kz e el M’I'HI““ Ik MxA EIITE
AP AR R E b S B T mmM it FLLRG PN Y
1% 5 Fl1 B ] i
B MxA K0 52 AL L 1989 4~ AL
TFEE S, HA L L Rk
i ) I LI B HERRA T MxA 8 P11 (1
GBI Y MxA BEDTT LA 421K TE 4 D RE
o 0 T

VIR REE RS Tk IR R T Y
HE il A fil S AN A2 A 5 PR
RECEES & PR ) =1 H!U R T 540
AL ]
2 H i

PR N RS 1 UK A4 TF
TF 40 B4 5

[E &
) MxA 8, K

o

PRI L e A T
P 22 A (1) pAdTrack-MxA i K7
e A BIS183 oo B lil 6 3
e, [e) il S AL T S o TRl B4 A H 1
rspaEE i k. A< IR T
SEDH o B EE A s IR A 1 — 2 ETE MxA SE R
CAFHEE I FEDR TP E B T IR ek

ek € R EA L# 7
L 1 P Rk

5 pAdEasy-1 3%

k52 1 X vk

feAt 400014; % — 154 418
W ER

Z % X W

(1] B R
1998.157.

A S TTIM b st s B

(F#% 508 )
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YERA G, MR T AN (A AE T Bk i v 2 oo i 4h
Wz, BER AT T Mk kM E
KAt R B, R EHET LT
FEAFTE AL L BB 5 X, T2
PUE TR IMAESETE A R/, X IB 1 ANTMB AT
T A E BRI B R ETT, we
TCET- AR FF I & A AR f 2 T B L B A 1
—FHLEIT . A SLE R AR F B ZE (FITC ) 7
it Annexin V, [AIRT45& PLIE QBG4 T R T4 I XL
go 5 R M ORI L 45 R BRSNS TR R R
STV R S A TTE T R IR
Hyx i, w0 E VAT o 3 AT — 2 8
TR TR 15 BT B AR T P 2 T LU
TR EMWS, BT PTEN IRI7 G B TTIRFER
RUAT- I TR AO/EB 4o 3 v WAL JE T 40 g
MENEL, HER 5iRCNE LS R4, 58
PTEN TR M s @ T, MEK e
B A= FEaFA] .

PTEN B4 ZHMEEMEERN, 25 T7H
AR MBI YR A RE . 22/ S E Bk iET
TR, B AT A PI3K/AKL {5542, AT 401
A AL SE R T . PTEN L] 3@ 1 Fas i& 1k Cas—
pase—8 , 3% il 41 i Xt 58 55F )2 Fas-FasL iR T- M)
UM | JF 5 S A T I 2k R B 1 B, X — 1
FHATRE S PI3K /2 ™. K4 78 PTEN giA]
RE S PI3K/AK {7 Sl B R 2 RU D T R 40
MR atE g B 8. AR O R A B
MEEEF| shRNApten M INFE YL BIM LT, Bit i%
ENS A I & YL 5 PTEN #8 A FIE., 2T N

PTEN BHIKT Ca> PIRATHLE], FRATHEN o] B2 T
Hgi/b NMDA SZ &5 BHI Ca> I, S B 5
THE MBS MR, AR TEP N ER B
Hh—FkiE12 R PTEN AJ BER@ 1 CdkS I &2 4 i
AT RFRP N E N, B E L EYHEE TR
ARFE -
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