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AR HERE IR RBETL FEXK

(ARFRER BETRARFELERE LE 200433

W OB EIEBREMBRESREEAAN - THE DNAFY, 5 pIML7 BURE i B A% 8510
PEHIAE e 293 MM, 22T EA, LIRS 6 TR ERN. 4 PCR ESHMEM, IEEX 6
WREEI AR A v THE cDNA o TAKHH T, F TOB R0 293 MIL0Y L% b, BAEWE ¥
FHREMIEE, BAMEETH—ERBENRRA - FHEZTRAKK TR, Lhiy |
EHAMRBEALE, AR MO Muliiple of infection ) 171 8% 342 $ il & 563 5 BR84S B 48 1
B BI6F10 41, 4 iH B 4 B9 28 52 1 (Cyvopathic effect, CPE), i Li#A W » T &
HYEHIM MOL{ER KT A&, KE RN TR MRR SRR AT A v TR
.

x@id BUEE, - THE, ME A, SR

B[R AT S il — BB ST R AT RO AN BB, (R Cin vioo ) SEDIHE £ 0 5E
RIGHRLY A LR ERE, BRFERAEE(TA 100%), BRSNS R HHH
M, 5 FHEMmaie, MERS, FESRIEEMREEANT LTS /ad, SHEOR
“E R 1T EURE R AT AR SS (L VUIE 55 0 T AT L IR M YO, BT AR i B R RN
SRS R T R BR, B TR IT B E 47 4 (b 9w A1 A Bl 52 IR R i, B W 5 A 0 N AT
U, EHEEUEAREEOHSETBREECFEEBITOE 4, AR, X
RBABBENR G A E BT 293 MK £ PHITRMA 293 MR KRR
(b aT AR Aoy i i A R EL HA M AR T A, 2 RAEAMER L El EEREE
HEREAEMRE El X AR ERSEARFEEE 293 AR EH. G, 1l
TR A A R e i A R R RN EE . AR % E FDA HEHEE I AY EL KRR
B BR AN B, G R AR O %, EE NSRRI R & T RaEF IR A - THR
(IFN-7) ) T 47 B 3 ( Recombinant Adenoviras, rAd), ] 3# — 4 H LM ey X H G
ITEE R,

1 M§AF
1.1 HpER

Bl - S FL A A BRI (T
*  Scripps Rescarch [nstitute, La Jolla, CA92037, USA
ASCT 1996 43 1 14 e #l,
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LT ASHRFEEL K6 AREEYT MM 293 MM A (ACTT CLRISTIME 7
& 10% B2 M RS & W DMEM, N T i CATIEE Jurkat AIH A (CD' 4) IR (2 349
BI6F10 MM £ 4 KA 3 0 & 10% /4 Wi HT RPMI1640).
1.2 B

pAd12/RSV-bpA FI pIM17 ¥4 A58 R (FET &N W B PR IRCRECTE ).

Hind X

Ad5 (3328)

Xoal
Xhol . 5788

Xhol.B254

Xhol. 9699
Mhol. 15254

Ad5{5788)
24794, Xhol

Ca- transrection into 293 cells

Homologous recom bination

Ad
Ad  Ad Ad
(0} (45%) (3328} (35937)

AiS —
d -
| { 7/ T

xa X4 X6 X7 X8

57REXB2545(0699) (24794) (29787}
BGH polyAj<C IFN-v K RSY-LTR x8

€10294)
x1 X2

¢ JALHR Sl s

Fig. 1  Construction of recombinant adenoviras

The number in the bracketx indicated the posicion from the [efy

end of adenovieal TINA, size in bp. Ad:adenovirns, X Xho |

1.3 RERSKE

PAA(RSV/B-gal) Bl 56 B IO qEAUIRBT 4, UK T RSV LTR 18 el
VR N TR E . cori TFLRE TE® AL
1.4 RT-PCR ¥ A v-FHER cONA HERRIGH

Jurkat AL ZE PMACIO pg/ml) 1 ionomyein€ Ty g/ml) 1130 240 45, 4] TRUA (G-
CO/BRLMHE LI RNA; 1L Oligo(d T2 ~ 18 H 4| 1. #7 SUPERSeript'™ Preamiplifi-
cation System{ GIBCO/BRL) £ K 5% 8 eDNA 5 — 6%, 1l Boheringer POR (L3 il {1
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PCRY MKW, A INF.y ] PCR 5|4

5"-GCA GCA AGC TTC AAC TTC TTT GGC TTA ATT CTC-3'#3

5".GC AGG TAC CAG GCA GGA CCA CAA TTA CTG GGA-3°

PCR KR %44 :94°C X30s, 58T X30s,72C X60s,30 M. ¥ REMERWE
JEA pAdI2/RSV-bpA BRI Hind Il 71 EcoRV {4 &, 8 pAd12/RSY - IFN — bpA(E 1),
1.5 EARREHNE SNRENE

B pAdI2/RSV-IFN-bpA 1 pIM17 & 15ug B & 5 RIS BR S50 1 SE 45 4 293 41
B2, 37C .5% CO, 3E3E Sh, /NG 25 50, 8 20ml Modified Eagle” s Medium(MEM) +
RS (0. 5% B AE%E/ Smmol/LHepes & W ¥ (pH7.5)/5% XK 15 S 17 /10 000 847 3
H/1mmol/ L AR BLRE/0.05 % BEBF AR ) o 37C .5%CO, 35 6415 4 10mIMEM |
BE#E(E 0. Img/m! PHEEYKD), SA BN EEMRPBRYWR. HTERMEM 1 mi
WM CPE A EEE, BT 4-LAREERTEREN TR TREASNEN. BY
ERBE tml T CYE S BRI, BT 24-FL MU 35 b b L B TR S0
i, CsCl s gL 1h 3 40 AR 8 R s RS s A e e s il B e E| i i 12
1.6 R DNA Yhhig

HAH Hir peaiglel,
1.7 293 fBfR.E3EY PCR 28

EAWBEE 24 - FLEFE P/ BEE, EHR R 2 CPE, B 400 £, 4T, 3000g
BEL 5Smin, W LI ME R K(500 g/ml)/SDS(5% ), 56T 2E18 1h, B B H(1:1) it
—IK, WRULIE, BF 13 DNA BE#/E PCR R, A 5 BUBRISE E2B Kagim 51 h .5
TCGTTTCTCAGCAGCTGTTG-3" #l 5 -CATCTGAACTCAAAGCGTGG-3"; A v FH &
B9 EIE L, PCR 3t4 18 K R BT, 50ul I M &R, & 4mmol/L MgCly, 50mmol/ L
KCL,0.1% Triton X-100, 200p mol/L dNTP, 2 B{f Taq DNA polymerase( Promega), 513
HEEERT A 20 mol/L; PCR KR4 94°C % 30s, 56T X 305, 72T X 60s, 30 ~1E3F,
1.8 IFN-y 75HENIE

LA F5E 4 CPE #9 293 AT - 1%, 3000g .0 Smin, M &S F TR ZMERS.
THREMMIEFESE TR, A 7-IFN &KW\ E GIBCO/BRL 27, %RITA IFN-y
ERRPHR(E_ERERFREARER)MME 1:10 FWEE ~10° B84 IFN-v. ik
MERT, #FRSTREREOHRESEBIE G, 37CRER 1h, 10000g # -4 Smin, IR LW
Mg,

2 BE

1.2 ESARREMNE

2 PMA M ionomycin T B{AY Jurkat M8 & RNA {E RT - PCR i5, TEfRik&EB L
o] L — & WA 570bp ZE A IFN-y cDNA 73 &4 (& 2), Hind MBS Y1)5 @ a1
B, ¥ pAdi2/RSV —~ bpA BT RE, #8  pAdI2/RSV - IFN - bpA ki, RIIE PCR KA
FIREE, A ER R Y Hind B -Xbal DNA JF B8R T & pUC118, DNA W
WA FIEE PCRI O FBRFET S5 KRB A IFN -yF 5 —3. RA, pAdi2/RSV-
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IFN-bpA FORI R 5 I e s 55 4t 293 A, 48h J5, 7T 7 L i&E TH il i BH .4 IFN -yBEAT %
HIEYE, YA 4 T R R R E ) BURL pAdI2/RSV-1FN-bpAp, H3k ik 44 IFN-y
MBS TRERTEROEMRDN, THTF T HMEREHLES,
pAdI2/RSV-IFN-bpA 1 pIM17 35 3L 293 4
M 11 d, 2 > 100mm FHL3EE 6 N3 W,
HARRENHEHERLE 1,
2.2 BARASERN
BT TERE SRR 293 MERAY 24-FLA0 M
WM/ EHERE, FHRAE DNA, iH
DNA % Xhol B§ V)5, & Be Ik H70] W — R 5 IR
WEEEAFEEMB T R(E)EaE 1 By
TRHIRRSE DNA # Xhol BRI 54045, Al FE 3
R/ 3.5 kb B9 DNA B (E 3 87k 38R) 4
2 RT-PCRUMA IFN.y cDNA g ELAURE DNA FIFF 619,
Fig. 2 Amplification of human IFN-y cDNA 6 TFIE MBS 24 FLIE M P BB GE, K
fragment by RT-PCR 4001 £ 1E PCR, # HHEF A~ B, — & 570bp
1.1kb DNA Ladder (GIBCO/BRL) A A7y IFN-y &4, 55— X 860bp #9 A2 5 BIRIG
2.Human IFN-y ¢DNA fragment #H E2B EAF B DNA &%, iR E pJM17 H i
e 860bp B9 & ([ 4). XIRBAAIA 6 DIEBERH A A IFN-y DNA P ER RS
.
2.3 EBHBRHERAN IFN -7 EHER
R 293 MMU)E, 2 BE 4 CPE 8, B i &.C EEM g, 5RGE DERY,H
& 6 A EABREL = £ B EVEN IFN -y; M BREE rAd(RSV/B-gal) WM R &4
BB L7 S BT A IFN -y 2 SEREFU R Ay TP AR5 o, MRk E R AT, (5
TH B L L A0 - Wish 4E AR 1E T, SR G B th IR 52 & CPE Iy (& i ik 5 7
%1 EABEERR 203 G EHL EHRFEERAEE 293 Mtz hIgE s
IFN -yE MR 3 CPE Ml%:, INHETE IFN,, HIl 1% 4B i — Wish 41 AR
Table I Measurement of IFN -y activity of B E H([); 24 ﬁﬁiﬁ‘iﬁ FE—EWEE, R
the supernatant from recombinant o 7 g 5 4R 47 4 A, {8 90 i 406 ML 1 B CPE

adenovirus infected 293 cells

. - (3% 2).
S | ctivity/u-ml”

e f Activity/u: ml iy — S \EABFE rAd(RSV/IEN-01),

Supernatant o [P a - iy b "
unifected 293 cells [t} ?‘Mzﬁﬁghﬁ—%m MOI {H_J@% 6cm ﬁHHﬂ
rAd(RSV/IFN-01) 1.3 10° RPN 1 X 10° B16F10 40T, 37°C 5%
rAd(RSV/IFN-02) 6.4 10° CO, ¥ 57 3h [, M F S, A PBS(pH7.4) 1%
rAd(RSV/IFN-03) 3.2% 102 s .
rAd(RSV/1FN-04) 3.2% 102 4 3, I 10 % /A I B9 W DMEM 5 37 &
rAd(RSV/IFN-05) 1.6% 10 Sml,24h EER EFHSEOIEME, SR(EK 3 HE
rAd(RSV/IFN-06) 3.zx10? HoHEE MOL {EH A, FES e IEN -y is
rAd(RSV/§-gal) ]

IR I8, T % B rAd(RSV/B gal) £ MOI = 500
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Bt A S IFN -y iEE. B, BARRERE KM BI6F10 MRAERES 72h 5, R
Y CPE Mg, bR RRH &0y EAERREE YRR E N 7EE 2 69 4 56,
HLEE 4 W —E B E IETER IFN -7,

1 2 8 4 5 B 7

K3 Xhol BHIEAIRS® DNA MSsiEm ik 04 EARMERRN 293 40 LiFH

Fig.3 Agarose gel electrophoresis of recombinant PCR 47 3% 71 7
adenoviral DNA digested by Xhol Fig.4 Analysis of the supernatant of infected
1. 1kb DNA ladder M. W . marker 293 cells by PCR
3. No. 16 recombinant adenoviruses 1; 1kb DNA Ladder (GIBCO/BRL)
Arrowhead indicated the position of 3.5 kb 2:pIMIT7 plasmid
fragments of recombinant adenoviruses 3~8:No.1~6 recombinant adenoviruses

¥*2 IFN -y DR E
Table 2 Neutralization analysis of IFN -t antibody

Pitution degree of Microscopic examination on the CPE degree of wish cells

IFN -y anlib\;dy Uninfecied 293 cells rAd(RSV/IFN-01} rAd(RSV/] gal}
1i3x10t R + 4+ + 4t
1:3%10% + 4+ + + + + +++
1:3x19° + 4+ + 4 + o+ +
13> g + o+ 4+ + + o+ 4
1:3x 10° o+ + o+

MNotes: + + +.,75% CPE; + +,50% CPE; +,25%CPE; — , NolFE
3
Mg £ e, e SHE A MM E F A LAK/TIL @K s 4k 87 L. 8
GRS ARERIRS SRR RIS REBNTREARMN, MEEERED
HAMER, EmRE TERN AR AMEARRE M HUEERr G722, B SH
MO TR - 19 40 W0 s 35 53 W SR M A A 40 S AR PP PR Ty R BRSO B R - S 4Rii i . B AW

AR T AREE R RSN FREER B R T 2 3N AW R1 ™ EFEHX
B TEHRAMEEEE G A AmARed, N ARERE NIH Rl & ERIETH A
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M3 W89 rad( RSV/IFN-(1 ) 23 B16F10 £B}0 BkZ—.
e 1N - ES R : FUHMAEAHBEEAR L Y
Table 3 Measurement of 1EN -7 activity of the supér- {SHkaT N IFN -y cDNA 5 El Btk Wy
natant from the purified rAd{RSV/IFN .01})- ﬁﬁﬁm@ﬂﬁbﬁﬁ R AR

infected BLGF10 cells iy IFN .y BEARBE. LRFR
Samples Activity/u mi ! IFN -Tﬁ%gjﬂ#ﬁ%@{éﬁm%“io

Supernatant of FE Wit IFN -y PCR MR, 11

uninfected 293 cells ¢ HEE: ?’] H’: IFN =Y cDINA % ﬂl ﬁ E% :f:'

MOL = 100 32510 TAA T#744 40bp &b, FHE=ZABEHY

rA(RSV/IFN-GY | MOL=200 6.4 % 10 ATTTA FEF), B AT BHBEX", X—FF

MO1 = 500 2.6x10° EHRHEERSHMARE T, I IL2,

rAd(RSV/3-gal) MO = 500 0 GMCFS. 1L-1, IFN %ﬁ- ;;{\;ﬁ‘ é{]. e

ABESERET mRNA MR BRERE

X HFEFAATHRBRGEEREERIMS L FN-y, BT B8 3785 3
TAA T#F 15bp Bk, IR AT ERE "W EEBKRERERSE IFNyHEEER.

HREBHLNE EAESEENRERBEERABTEMARMNE, 208 FLEY
BRENTHELE LR yEEEAREN 105%, HEZLZAE%KY DNAKEHY
38Kkb!®), T R AL pIM17 #4 40kb, B E 23 MM AP A MEEE. HE BRAH,
pIML7 B RE7E 293 P RA KBTS, AL RS AFASREFE, BEREE
G . B T R, XS TR E SN E R EH R RY, RAHRA
B PCR 35 AR, R — PCR R R P MAT 34, B y-IFN B0 R RF
E2B KISR0, SEmE MM 6 MR AR 1 5 8 R XD SHU K DNA
HE A 6 B RFERAS T ENRE. i, di F PCR #YHIHR A N MERE /|
B S R BRI, 2R TENGE 203 KIS LIFPRERE, 2R
F#% PCR FF A94R8 DNA, XRARIE . HEB8AY PCR b0 3 SR 15 S A M RE B T 4
BEENRES PR HHD.,

MERREHPRE RS, WREMARPEA L2104 & IFN yEH G R
M e B S EAERY, IFN yHERMRBEIHE, BEA T TILE:(DESRA
IEN -y SRR AR B8, MHC - { 3R A58 B393R, 8% R M M 4R A i &1y i 514
FARHE A (2) INF - vBR T 97 40 G A 390 L300 i) 41, 38 Xt A AR G I IR M A 15 0 5 (3) 1E
VBB AR D, = [FN -y 88 B30 &) i 8 00 $ 58, W IFN -y a5l
K {55 i #2200 O 15 5 0 I R M SRR 4T e b s A IR A 9 8B

% 3 FUE BR, MOT g R, IFN -y /& 1R A 2 MO1= 100 R, IFN -y 4r i
1’ 23% 3200/10%cetl/d. Ti £ Howard B F| L E R RIS A IFN -y M1 91801,
IFN -y [ 5 B Bl6 B4 8 IFN -y 2100/10%cell/d B, 25 68 45 5 15 3 & b 04 40 i
EARPHER; SA IFN yERHBHEASFOARARGHARN, 858 IFN W7
Wik — % < 100w/ 10%cell/ d, {8t BE B 5 #th 8005 b P8 I bk 5 200 M 7 /8 BT 4% 9 CTL IR
RO, H b, AT MR MOW IFN -y RN, EEEWRORE AT P HER
Bz,
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Construction and Identification of Recombinant Adenovirus
for Expressing Human Interferon -y

Xu Rener Ying Beibei Wang Yibin® Zhao Shouyuan Li Changben
(Institute of Genetics, Fudan University, State Key Laboratory of
Genetic Engineering, Shanghai 200433)
( Scripps Research Institute, La fotla, CA92037, USA)"

Abstract El-deleted adenoviral vector, pAdi2/RSV-IFN-bpA, harboring human IFN -y ¢DNA,
and plasmid pJM17 were co-transfected intc human embryo kidney cell line 293 cells by calcium
phosphate precipitation-mediated transfection. Six strams of recombinant adenoviruses{rAd) were
obtained afier 11 day's incubation. PCR analysis indicated that all six rAds contained human IFN -y
cDNA. The biological activity of IFN -7 was detected in the supernatant of the cultured 293 cells
following rAds’ infection, and it could be blocked by the antibody for [FN -y. The B16F10 cells in-
fected with the purified rAd{ RSV/IFN -01) didn’ t show cytopathic effect {CPE), and the more bi-
ological activity of INF -7 was detected in the infected B16F10 cells’ supernatant with the increased
MOI(multiple of infection) values. Therefore, the recombinant adenovirus constructed in this study
can express and secrete human IFN -y.

Key words  Adenovirus, IFN -y, homologous recombination, bicassay
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