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Ji97 2 (Adenovirus, ADV)Z—FZEMEXEE DNA JHd. IR EEAMY AT LAE
AV FLB P R B AR B V2 N TR PR SRAE R At ol B Rk R
(Massie et al., 1998ab) . 124 I CAKEXRTHNE M AR LRY]:. &
R TEERIEERIT TN T IS I SIS A TR T, RIS R RS R AR X
THARR T AR A 2 T H .

GenePharma i2H T £k 5" ITR. G55 EL /751 148 i 25 & 42
P, TCmREAT A A I RRE AP IR, o 22 S 2 75100 B H I E A
PRI IR, PRUILBOAR RGER TR, I HORBRR T AR R A R m] S
BORERfak: T Ela, AP ESHIRRERE, KIbE 2.

=, BRERRLS

1) AERAAIAIRRIRZ, fE VAR, LT AT UG BT 2SR A

2) YRR R, BEARMREYE 2 N T AR AR G ek B R 4 A T
SEREE SRR A RIL,

3) BFANFEREN FBOR, &k 8 kb

4) PR EREAARIEE RS TR, 5T R v K R B

5) MR RGNS, W RN AR T A et A, ANEEA B4
Jetafirh, ST RS S R B N SR RO BUR S N, B e

PE -
=, AYRets
31 k&

GenePharma iz T £kk 5 ITR. G2E5HM EL 75128 AR 555 42
F, RRBEK T BAR R A R o] ZHARREE G & Ela, [ 293 4105



RES IRt B AR, B AR R L e A h A R B . P
PR RE B TR T, ANBERT T2 AR T .

AR BRI L A NIH BT7E 8 BL-2 4, I ™ R IE M
NIH HEF7 () 2 2t . 2 A% efrEfE S, AT http://bmbl.od.nih.gov/
pRER

3.2 LWMELZERIHE

D ESLIOE TAEN, EFEEARK. BBERECLIEMR: MK - AENFER
&,

2 JREEERER AT A e A a0 B E R AR SRR,
VEE U 3 50 OGP KWL, IELESRPAI T & i B AR L 25 38 55 1)
TR

3 FTA R R SIS AN T . A R B R e, 1L
Rl 70%FEHE N 1% SDS &R T1% .

4 MFTEL, BAEHZ S EOE, P Parafilm BEE O 7EL FH B O
LB

5 FH AW SR A0 A G U e R B I B B R, HETEAE A
70% Z B FEAMEE J5 B BB AL MR I . BT R 6 2 )5, H
70% . BEREE BB S .

6) FTHZEN5 YrIp kL, AR AR SR YTE IR 70 B i IR 2/, 6200
BRigy. RFFMESRERIRIREMA 84 R (120 A4 , Bill—K
JaEFt. AT, BOE, RIS HA ST 84 JEEEK
FREACIE, AT DU AT N Bl R K B (121<C, 30 mind .

7 FEMEE, NGTHEREMER, BELARET.

M. WEHR
] g6 B B DRV ) 550 A S HL B SRR, L3 O A 20 0 AT v
RN R ML, AR F G40 RNAI-Mate #EA73E5 L 293A 4, #%


http://bmbl.od.nih.gov/%E8%8E%B7%E5%BE%97
http://bmbl.od.nih.gov/%E8%8E%B7%E5%BE%97

Ye6 /N R BE o e R IR R, RERT-15 R, B3R AA KN —HT R R,
SRIE AR AN SRR TR0 T, RRE=IR, 4000 rpm 0 10 708, R
LB SRR . EE =AY R RS, RN KRS
B, o Al AR R G 5 5 ) e PR T R EEUR AL, 293A AT
FERRE IR R 5 T Y R P P UL T LA A2 R A A Ak A
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h. HHEEME

5.1 sEBiPRH
511 ARk

293A, JREEI QARG JMEEEARRIUT A b R, eI R A KB
TR =GN, e T EREEBE AR, F R SR 10% FBS [ DMEM
(% 4.0 mM L-Glutamine, 100 U/ml penicillin, 100 pg/ml Streptomycin)#', 37°C 5%
CO VAR E R TR G 77

512 FRL

A R RN G UL T B A, AT T B M R 2R R
CBRRAEM TR, BARAESA EL P , KHEHT pAdEasy 12 1 1A P31 [R5
AR, THRLHZSMBES &% B B IWEARRE PR, FIAERRE
AR ] EERHEAT TARKRIR T IR ERIE RAB ARG A KR, W
2 JEITE); IR HOOKRRAR T AR AR T S h IR faK:, € Ela, A7
S ) R S B

513 &
A4 R BAISRIE Cat No.
DMEM GIBCO 12100-046
ARG FBS GIBCO 10099-141
JiEf#§ Trypsin-EDTA Solution GIBCO 25200-072
Wy (FRHR) GIBCO 15140-122
Hepes AMRESCO 7365-45-9
RNAi-Mate %% %17 T HEE G04001




5.2 SERFER RS

52.1 #&#t
FEM TR FEMRIR Cat No.
10cm H5FE M Corning 430167
15cm K5 7R 1M Corning 430599
50ml B0 Corning 430828
TR Sartorius Stedim 16533
96 FLIK Corning 3599
522 {3
REE S FERS SRR Cat No.
ZAEAERIE TR HA =% SANYO MCO-15AC
ety eyl b R R R A A BSC-1l A2
& 20 A R B 0L KAWL DAL A A A TGL-20M
R TH B AL BECKMAN A1330011
PRI Motic AE31-252B
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BB B

6.1 HpRESR

6.1.1 ¥E4H M4

JH TG 11375 85 77 S 40 400 M B VR RE 21 200~2000 AN/ml (— R R 15 5
J9 100 1) , 7E 0.1 ml B A= AnA 0.1 ml [ 0.4%H) & i VA
BRIES], Horeha, FMERCEERH S . AR G, R
e PR €0 ¥ 40 A2 FE A ML«

6.1.2 FAMRBRIIETE
1) HUEs9R 2~3 RAEKIEREMANM, FHAMuE: =005 40 Mo ic ag 2>108 -
2x107/ml,

2) 16 1 ml REAAE AN 0.5 ml NMEEW, 0.4 ml /NFEHLEA 0.1 ml —H
FWH (D, IRAEER. B 4T, L/, 20T, 2/h0, SR)E
AR AP S E R AR LS RFRAEE T .

6.1.3 HHETF

1) AIRESER B AR AR, RO B4 ARG A1

2) EBNEA 37T KK, FEARTES), R .

3) 2000 rpm, & 3 p4t.

4) H 70%IMKEEHEEE, BEEbE b T HEE n3 ml £ 10% FBS
) DMEM Ki553E, WRFT¥5), MAZF] 6 cm BiaRlld, BiRMAEF.

5) K H B — RBE IR 4k SR 7R

6.1.4 ZHffEAR
1) FXIFEEFW, M 5 ml K PBS WK, BBERE), veddgiidKim,
SRIG 3% PBS TR .



2) AN 2 ml JREEHAGE, WAL 1-2 S4B B4 A Rk,

3) IIAE 10%AE4F MR 100 U/ml XUHTHT DMEM %5935 5 ml, FAIZIRETRAE
WATHIR, K EE LI A0 Pk ok

4) RSIMLIS 7 ERASF B IR, 4RSI

6.2 REAL

1) 293A ZifErE 10 em REFRILARTFRE 80-90%fmi A, Hfl 6 cm 710,

2) fiiEREFE, F 1 ml D-Hank’s solution ¥&i4 20 I P 1K «

3) SO 1 ml Trypsin-EDTA solution, JB51)5, 37€ & 2-3 /34t

4) /NI FBEERER, M 2 ml £ 10% FBS () DMEM 5435, W3T{E40
FHOTES P B 200

5) # 0.5 ml SRR 6 cm £5FRML, I 4 ml % 10% FBS ) DMEM
BIRM, IRAIE 37 5% COx BT -

6) fE—ZEEM 1.5 ml B.OLE A 0.5 ml EifliE DMEM, #HFImA
R H WF I FAR R ST R, Y85, AR 1.5 ml
B0, A 0.5 ml Ll DMEM, HEIA 10 - 15 ul RNAi-Mate, &
5, ERME 5 e EHPEREG, FiREE 20 - 25 8.

7) BrZ: 6 em BHFRMARIEIRE, A 3 ml BHLER DMEM 578

8) KL YLIR RN 6 cm R IR, AR A J5 B8 SE G R M LLIR 2
HEY, 1E 37€ 5% CO2 BFAHHIRTE 4-6 /M.

9) WFFEYE, AN 4 ml & 10% FBS ) DMEM 5535, 37°C 5% CO2 4k
iR

6.3 WEHE
1) WE 7 K5, MELBAESH. WRT LIRSk (F4>50%K41
M), REURER TR . WERARERGR, WD 1 ml e AT
H, 4k4EfE CO2, 37T FIEH



2) 510 K, MEARGAETH. WHETLMGER (FIR>50%1 4000 |
SREUR B B A IR WARANBEER, Win 1 ml sg A siaRdt, 4ks:
7ECO2, 37T TIFE. RS ERGHAAETH, HAERT 15 K.

3) HI 53 10 ml Jora A 5 s S5 I 2R AL B, K 2 AT % 77 4k
AR A 15 ml &, LB 40 o

4) 37T KHRIFVK-FEEAE, RHK 10 208l RE R =R B0% 5 -

5) =T, AUHAEHFELE & O BL 3000 rpm B0 15 s LLYTTE
SHARRE .

6) 73t -80T Mt AFIR T AL IR (IR REIERE)

6.4 JWEEY W

1) JBYAT—R, 1% 35400 M — > 15 cm 3 FR1L,

2) I 50% ) R E MR R AR TR . FRATE USRI KT >05PFU. (B
BN SRS HREELNALE 48 h R IIGNAURAS RN, (CPES) »

3) FEMRYL 24- 48 /NI, RIS P EAN AR (CPE) o 24 CPE 2#%
UrseRs CBIR 2 B S EERR, (AR EIR 1, FHRBRERREGN
SR kB FRE, BERAEHR.

4) BIFRGRMFIRE IR, 7510009 T 50 5 A BITEAINE. W FIET, RS
FRHEEE 10mM Tris, pH8.0, 100 mM NaCl EE4H (45 15 cmiEFEML 0.25-05mD)

5) AR VRS EE, 30009, 10 MBI, DATHRAINRE . 2D,
TRAEWITE LIEY).

6) JEE I AT UEAEAE 80T, BT ENAifb i BEAS I .

6.5 WAL
1) SRR CsCl 2 AR B OB NI RS R,  CsCl AL I 12
T A 20 ml N 140 gml FICSCl L SRIE BN 30 ml 2% A
130 g/ml f¥] CsCHAR, RIS ml [Rps i B

2) 20000 rpm, ZEIREG L 2 /N o



3) AR FEAE 1.30 g/ml AT 1.40 g/iml 2 ) 2% AT &AM AT 10
mM ] EDTA-Na ik 10min) . TEZEHTZem (50 g IRk,  10ml 1 M Tris-HCI,
PH8.0, 2mlIMMgCL EAZE 1L .

4) ATHFEENTIR, R — VBN W

*6.5 mEAEM hTHERNESH

6.6 RERTFE
1) —ENEERE T 4 EKF AT
2) WK AR B T80T H AR AT

6.7 B BRI
1) RAMESAMRASEASNIHRERE  (SHE AR, B
96 fLER 1k, BEFLINN 293 48/ 204 A4, Iyl 100 pl,  EIFARESTR 24he AR
22/ DMEM 2537202 102, 108, 104, 105, 108, 107 S5, Wk b
TG NG MR IR ERA, Bl 100, BREEAIES AL, Al
BEFRIAR (AN EIVRTE) . HET 37T, 5% COz 54 F4kELE:% 36 - 48 h.
BRWE CPEILG, T TERSE .

2) 1% MOI100 R IRERG 72h, 40 f5eH: FUEE, 293 M BIl5E 4 CPE.

3) Bl%: 95%-100% HIZHARARIR, HAZ) 60% IVEEiL, RIFEEGREMEIS.
AR R AR R 2.

4) FE SR A EAS IR ER . 1% 10971 293 AR AP #3536 - 48 h,
WEZFIE 102, 103 FR ARt 203 ZHfiu I 564 CPE I 4 90%4HIAS [ ,

10%AHAEE L. 1% BB AT S PSR BRI L 2009 5>40° PFUMMI. - (il
HAFERHENIE, WRESAZER, IHSEREd R e L e TR, )



. BERTE

HHRRFEAMKT A
JiRm B AR I (0 RV, AT DU N S LAt S s i AR
Ry AR -

TRPRENLRAS R, WERENRENERIFFEZER. HEA
A2y MIABERBIBAR RALRR s EER, XA & F1E I EGE HAbA
AT RN o e FH B PR AN [ (AR g SR A T A 2 22 5

N T e o E i, AIE GenePharma 4 £k 14857 i 15 5 A ) [ P X6f
R B A o AN RV R (5 80P B Aok I s B e A, R 13
RIG MR GRCR o JEITAE AT AR A4 o 2 B8 AR A R LR 5 BEA 2
JIT it TR G R S 2 51 AR AR L AR TR AR A B T3 U P T L

7.1 WREREEZ (BRABRRNE)
1) FERIRT—R, T 203A LAt 96 FLERENFLIIAZ 05 - 10103/,
FARFR 100 pl.
2) R, MER/T-10MECHE EP &, ERMEPFIIA 90 wl P e R (R
¥ DMEM +10%FBS)

3) IAFIE MR EE R 10 W INABIZE—NE T, BERIRS)E, B 10 W InAFIZE —
ANEH, SRE R EE R
4) EEUFTFEIASL, WRIT 00 pl BEFR, SRR RN, MR E R
WERIKIIN, TN 37T 5% COx 55546 137,

5) 24 /NG, FRFLIRN 100 p BRI, /N0, AEWGEAIM; TN 37T 5%

CO TR RS TR

6) 1-3KJa, MEIOLRILMEDL, 1IEREI T, OISR AR
b, R E AN E VO CAERL P RO AN KT

10



FIREUEFR A B AN IR RS, RIVRT TR 3 R AT (. G LA
HOEE =AU P S E R .

ER:

@© R FRy 5 20 L E 45 LI — (Fig. 1)«

Fig. 1 L7 ) s 2530 1

@ LIRS RERBT A LIRS, 0 293T A%, RS, &
JOR BRI AHOGSER T S SRR SRR, DR AN RIS = A B K
SHPZER (2-10 %) , (HEASSIIERE LR

® R (BT = PFU/mI, transducingunits)it &7

Rl i %5 X FRREFE X 10 Ad/cell
PFU/mI=

V (A B AR R



1210471293 ZHRIEF R EE /S 36 - 48h WIEZHITE 102, 1073 FkR B I RE A
293 4 tH 584 CPE Bl%: 90%4MAS R, 10%4HMliFie. % LR A t5Hy 1
P Ro 5 H FE 04 5108 PFU/m.

H FH RR S  BER W J vk b

73 Byt TE ks Al E

VP WS 28R BONRRRE, AMEEX MR 4
SRS T B R

GTU TR 2R ARG R GFP B AR
LacZ %5 U mJ LA A X fih g 928k
1T E

PFU eI 21Kk EEMALE AR K

TCID50  4A¥%J5vk 10Kk @#HER PFU M 2 /%, 4% A
Akt fERREREAMAR

7.2 BB RTER
1) WRIGHT—R IR 3 - 5x40° AN H K40 T 96 FLEsFRREESLH, Frintgdkik
BN 100 ple. AFERSERIGHIBA KRR P2, NIRIEA B RISRaE R, it
ARG AR RS T 60 - 80%. [KUAMNTERIAT R Ia],
BTGNS AR AN L

2) TR N, FHIEAFEEEER MOIE (Multiplyofinfection)

FAUNIEF I TG, WA SRR ERIAN R . 4K

YRR 3 - 8 ug/ml 1] Polybrene.  Polybrene 7 K441t AR AT LA SIS Bk L
12



3)

4)

5)

6)

7)

8)

9)

R

RGBT, WA EIE, AR AR IR IREE 90 ul,
BH=AE L.

HES SANEHIIEP &, WREX 10 ul (7 1>A0B PFUMI (B EE (TTSE A -80T B, il
WAL, ATRIRERIE) AR, BRIRY, 27k, FRE
MR IR 10 Wl (PR RIEE —rh, TRA). FRANES AR 10 Wl (e
FEE=AEh, RS XS R T IUASAEIRSEE R S, 10 f5FERE, 100
f5RR, 1000 f55F%

AL eI TR AR

8-12 /NIFLUG, TSRS . RIS SR e R 22 5, 3R
BRI EE XA A B B B I, AN, GREETR, EE 24 /N JE
BRI

S 48 - 72 /NS, MERHORFRIEE L. ST AR 4, ATLLE
AEKAEEIT ], AR AT DA ORI Y RAFIRAS . s ebric nl LU
Real-time PCR #&:3l H (138 [ ) 3 slo@it Western Blot 0l B (RIZERI B (1 13R1E
TRV AR .

DAL SR M B AR B T B il i DO T BRI i b, B
ATESERT— R k. BRI BRI AL e B A R R R, THEL
AtfE, RIS

A E RS ME R SIS, A H AR AR S AL

7.3 EXER

SR TSI W] DA Bhf e A EE 4 Adenovirus kR4 B 40 AL 4%
fF,  WRRREERNEE, EEFEAIN Polybrene, AIEM MOI %54, il
SEUGRT, PRI ORI R APIRS AW EEN . AL xT Polybrene B
&, BUANETRIN Polybrene 234 g B LA .

13



Adenovirus I ALK, HAE—BACETI LB A0 (4 293, BHK21
) b, FREERY 24 h JFAT LS R GFP 96t UM ELIRZEB R4 (CanlEAR
FFRdife, MATAM, EIGT400R5) GFP B A RIAN MK, BELE 72 -
96 h H & KA AT LAOER 3] GFP %), YL E gl LS 7= — A,
ST WEE GFP BRI AR A 3R SR A E Adenovirus Xt B A4 AR AR GLtE i -
TR S SR R A A AR A (R A UK 2 M R AT R I S AR A, AOR IR i R 4F
HIHEAIRES -

I\~ BHAER

X B E . R IR B A IR AT AE 80T, FER A AR TUKiz
AT L i o

HRR BB ARLE -80T TRAF 6 N, WEASHIR TR, ERF6-12 1/
PAERIRES, BEATSCURRT, ORI —UGR . MR EE R R R N T3
O o EHIRTA -80C B #E, SRR L, BRI RN BT kG LT,
FHASSE 19 75 1T LT I TROLE -20C UKAR T, AR SR I IR 58

Jus R RARRTT R
1) Q: AR B R KRS Z K H KEERTF51?
A: B EEAE RSSO ANRIE R e R ik, TR IR SR 1 H (K2R 51
Alik 6-8kbs

2) Q: Adenovirus f H ARG, A di w25 IR AL AR 2
A b, BATIE B e R AR ORI i B A QORI BN DUAE S
FREEHIA Polybrene (3-8 pg/ml) SRR S 25 MGG FRF, HH
S R4 ) AEAOIR 2 SRR I AR AR

3) Q: HH4WMATLIgE Adenovirus K4y, {H/E GFP wLRIERES, NA?

14



A: HIO4ih GFP %642 B B T8 e B L A0 ML i FURE A . 200 AN B ) 1
FEIRAS . ZRMRA DL R BRI (A1 . — MR, B 040 B R s 15 0k %
W, ARSI, GFP JhoxikiR. Adenovirus J& TIRWidE, —
FEAE G DR AR T T IR 48 - 72h J5, GFP JE[RI ik A ik 3 i
X TR 4R, GFP JE K RIAM AR & EK .

4) Q: MAWTEE, HMAMRILTARTE, Athar
A: Adenovirus R REXT [ H FIZHAEA — R MR, 15 FRAR G (K0 2
BeE, JFHAE 4h, 8h B 12 h EXSAMMIBEAT R,  FHRTEE K 58 a7
TRARSEE TR EE

15
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T xR
SR B

1.1 ADV1 FHR R
PacI(8) Ad5

Amp U6

Eco RI (665)
Bam HI (683)

CMV

GFP

Ad5

1.2 ADV2 SR HL
Pac 1(8) Ad5

Amp Eco RI (665)
Bam HI (683)

CMV

RFP

18



1.3 ADV3 FRRFHRL
Pac 1(8) Ad5

6 oo ri (665)
Bam HI (683)

CMV

Amp

GFP

T2A

Puromycin

1.4 ADV4 FHRFHL
Pac1(8)
Ad5

CMV
Pméd (923)
Cla (943)

EccaRV (956)
EccRl (960)
BanH| (978)

Amp

GFP

SV40 pA

Ad5

19



1.5 ADV5 M Rk

PacI(8)

Ad5
CMV

Amp Pmel(923)

Eco RI (960)
Bam HI (978)

RFP

SVA40 pA

Ad5

1.6 ADV11 ZH R
Pacl(8)

Ad5

20



1.7 ADV12 E8 kL

PacI(8) Ad5

Amp

NeoR/KanR

SV40 promoter

EF-la

SV40 pA

1.8 ADV13 ZH R R
Pac1(8) Ad5

Amp
SV40 promoter

NeoR/KanR

T-K pA

EF-la

Ad5

SV40 pA
21



1.9 ADV14 SR kL

Pac1(8)

Amp Ad5

CMV

Puromycin

pA

EF-la

SV40 polyA

1.10 ADV15 AR T

Pac1(8)

Ad5

Amp cMV

Puromycin

EF-la

Ad5

SV40 pA
22



1.11 B4Rk

pGP-Ad-Pac Vector

35Kb

1.12 ADV6 SR

Pacl1(8)

23
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