2003; 30 (5) b SEYHETE

Prog. Biochem. Biophys. * 803+

AT AR a2b-HARHK a 1 RlA 5 DN 5K A 4 i
o i 2k A PE BT 5T

FAEY REA KEN

EaE

(VDU RS E i R b RIS TR TTAT, BUM 310020 2 R ERIE R AL MR A YR TTRT, i 2000310

HE RIEARETHREENSES, FEEHDNARAKWET ATME (IFN) o2b-JHREIK (THY) ol @&
EE, TS| pBacPAKS b, G EHAREH IR pBacPAK-IFN-THY. 54k Bm-BacPAKS REFEE4 DNA 3
HOLZRMM, SEENES, MEREHRE Bm-BacPAK-IFN-THY. }F Bm-BacPAK-IFN-THY J& % 52 40 40 B
i35, DNA ENFFERY IFN-THY 4% A Bm-BacPAKS T (4 kb ZZA P&, SDS-BAEERER Bk, E
FUREDIERE IFN-THY 7ZER TP BRI TERE (4 THEA 2 X)), BEF IFN EAMNAERYE: HME
A PR TR E BRAL S vE B 96 b IFRIEFTH IFN 315 0 3. 72 x 10* Usml, 120 h FIAFP IFN 55154 3. 10
% 10° U/ml, 48 ~72 h FTIEFEW IFN 3G MER: 48 ~ 120 h FIAFYNERIEE R ENE 0% UL B & BEKEA
REEEAZRARTEI TEAFE, FAMBESEOET FN-o2b 1 THY -ol (730 E R WG

KEER A IFN-o 2b-THY-o | BEERN, EERELAMEE, ETNMNE, EFFE

ZRES (786

MILEFEN FHARZ MR N, ME R
. BiERE. BEGRESIRETREEZEEH,
MELE T REH RS, MRS, il
UM FELEY2ER, mAAFREREFZ
EEAAE M EAELAER. EJLERFHA R E
T4, R AR AR G B (R
FRETHEEEFREEERATFR.

FHE (FN> R—EBEENIUHRS. TUME
RivaT 20, eNTERVUREEE. BuE ARG
M. PP M B R AT SRR, B
FEEEREA AN, Ef IFN-o DftEHT
R RS MR FEAET. BEEK (THY)
R—BEFREATHEMB S, RBFEEM
MG 2 ik, M2 MEEBAR. ZiEh
ZRERICIT SR TET RGN, WE. WEH
T 470 B 5t 5o i St

T 2 0 Bl B AR B AR ALURN AR 48 4 A R A 4
Y, WREIAT, E R MRS ST
& IR JLEATA IFN F THY 3T T B-E N HTT
3T, BFFIESZ, IFN A1 THY BIECE N, EF R
HT ARV MR, ML FIELE NK A0 PRI
EIhee, HAWRIER, THEBIAN%RER
ko e Jg R S0 0 LA B H AU B T 0 R YR T TER L
EATEM s R E R, EHAE NN TIRE
FPGRICET RS A 7=, G AR bR AR ik a5 24,
FEMERIED S AR igiRkE, Bt ASom

T IFN-o 2b 1 THY-o 1 B &®EE, AZEEFRR
BREAFEZRMEAPHIT TRE, FHEEY
AT TS

1 MRLR Ak

1.1 M

L1.1 @Bk RBETE TC. BB EE
pBacPAKS . FH&EMZ I L A 5% Bm-BacPAK6
4 (Bombyx mori) HHIA AL ZRAF, B
Psk-TFN-o 2b A B E AV SH B A5
BT R R T .

1.1.2 il REIEA TS, TADNA EHAEE.
PCR W4 Roche 24 7 F7 i, 28 3 40 BL 5% 774 TC
x 100, -7 FBS I B GIBICOL A'F). % %M
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#i THY -al ¥IREETY), RATBREER LY WE
RIS 7 TTHY1 R THY2 B B, AR E
IFFN4 A4 THY1 5'GGCGGATCCG ACGCTGCTGT
GGACACCTCT TCTGAAATCA CCACCAAGGA CC-
TGAAGGAA AAGAAG 3', THY2 5’ GGCCTCGAGT
CAGCCGTTTT CAGCTTCTITC CACCACTICC TTC-
TTTTCCT TCAGGTCCTT GGTGGT 3. THY1 5] A
BamH | BFIAL A, THY2 5N Xho | BEEIA 5. 45
THY1 1 THY2 B3 FBE1: 1 78&, A dNTP F
Klenow B #HAT b2, & [% IFN-THY ft&&EH R
HIEF B &/, AL GGGGS A EREMAE
IFN 1 THY F#ZE—AE. RB4E PN fIEEFF] L
REZERMZT®EFS, R T —H5145.
IFNL1 5'GCCATATGTG CGATCTGCCT CAAACC 37,
IFNI2 5’ ATGGATCCAC CACCGCCTTC CTTACTT-
CTT AAACTTTC 3'. IFNL2 &G EITFF 05
A#MFF]. DAIFNLL # IFNL2 #3314, Psk-IFN A A
W, PCRTGHFEERRBRTRFIIN PN £E
FFHI IFNL, 7220 570 F0 3756 40 B 9] N Nde T FA
BamH 1 BSUIRI 5. PCR HARSESCER [7] HAT.
PCR AT 35 NMEW, REFZHH 94CEM 1 min,
SOCIRAK 1 min, 72°C M 1 min, FfE 72CHRIE
PCR =¥ &EE R mER A E, H
Nde I A1 BamHl 1 XL EF Y], W FE 3| PET-28a ( +)
(0 Nde 1 A1 BamH 1 A7 559, # 2 ki PET-IFNL.
F BamH 1 0 Xho I XEFY] PET-IFNL, Jf5H %%
BamH [ A Xho | WEETIH THY MHiERE, MES
IFN M THY ff & & &) pET-IFN-THY. K pET-
IFN-THY #cH Nde | B8], A5 H Klenow B #hF,
FH Xho 1 B51], FHEE SR IFN-THY, 35
B4 BamH 1 B8 1] 7 H Klenow B #2F, HH
Xho 1 BBV 7 pBacPAKS HEH, WHE IFN
THY fl& B F ) B R R S 1 85 pBacPAK-
IFN-THY (1),

1.2.2 4 (Bombyx mori) HWIIEFHA: #HH
e, ERMFOREER0 (8] HHAT, KR
TRIETE Lipofectin F= &k 17 8 FHEAT.

1.2.3 FEHFRZ K DNA C13F (Southern blot) 4+
e B M A B4 7% & Bm-BacPAK-IFN-THY. ¥
A i ZF Bm-BacPAK6 YL ZX A B AL I 22 dr 4
B {REL B DNA. EeoR | BEDIT T, FTEFEMNH
AT1% BRI (1~2 Vem) &, SUIREE
#3JE B £, F PCR #£% pBacPAK-IFN-THY L
f IFN-THY AR R R [o-7P] dATP 4518,

10 min.
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Psk-IFN
3 462 hp

A mpr
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o
PET-28a(+)

5 369 hp

IFNL

Nde | +BamH]

!

Xhol1
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BemH [/Klenow filled+Xho ]

Fig.1 Construction of recombinant plasmid pBacPAK-
IFN-THY

1.2.4 FEEFATFERARDPHRELFEFEL
FofesE: DB EE =10 NFIEBRLAH (2 x
10°), 27°C #5548 h, 72 h, 96 h, 120 h, 4hit
WEMMEITIE, A PBS (pl 7.4) B{FMME, K
HAEFEAATE 2 min, 10 000 t/min #5010 min, $EE
EE, -20CHERH.

1.2.5  SDS-Z A % B ik 5k % B Uk ( SDS-PAGE >
MEH BT ( Westhern blot) £ F: 47 H B
30 pg 8748 hy 72 h. 96 h. 120 h BIRIEF S
ERHENE (FEARBNREFVEETEER
MPp4EA> AT 12% SDS-PAGE, ST H
BE NC L, HATRES. BEERSTHERE



Prog. Biochem. Biophys. * 805 -

2003; 30 (5) b SEYHETE
ZWFEL M. —H RN IFN 2 5k fiuix,

B ERERE RS AR 10 A0 LSRR TG PE I 3R

1.2.6 RIEFWRGEERNZ: RIE=Y D IFN 1)
VeI 52 B AR AR R THY R
MEH E-BREEE. XREFEEME, &3
EMEERE, 45CIERB 1 h B E-Zk. WHETRIA
BAKREE 10° /ml, 2B TIRE S, &8
0.2 ml, HOIA 0.1 ml FF A FIHE RFRIE~ 1),
37°CHEETR h, BRI OAMEEE R ERRR
B2 10" /ml, F—WIXEMNO. 2 ml, 600 g B
2 min, 4CHEISRE, KA HERIEE T HE.

2 5 B

2.1 3#%{5 pET-IFN-THY #1 pBacPAK-IFN-THY
PET-IFN-THY # Nde [ 1 Xho 1 XEEHIJS. TE

1% SRNEREBE NS Bk th I — 4645 600 bp FI4 7.

pBacPAK - IFN - THY ) PCR 7= 4 15 i TN £9 600 bp

R —&W (B2, 5HitiaeEER N —3
iF B IFN-THY © % A 3| PET28a ( + ) #
pBacPAKR . FE RGN -& FEE T 55047 R TR 45
B2 EhEEE A DNA JF7090 52 25 5 W E 3.

Fig. 2 Identification of pET-IFN-THY and pBacPAK-
IFN-THY
M: DL2000 marker: f: pET-IFN-THY /Nde | + Xho I : 2: PET28a
C+) /Ndel +Xho1: 3: PCR amplification of pBacPAK-IFN-THY;
4: PCR amplification of pBacPAKS.

ATG TGC GAT CTG CCT CAA ACC CAC AGC CTG GGT AGC AGG AGG ACC TTG ATG CTC CTG GCA
CAG ATG CGT AGA ATC TCT CTT TTC TCC TGC TTG AAG GAC AGA CAT GAC TTT GGA TTT CCC
CAG GAG GAG TTT GGC AAC CAG TTC CAA AAG GCT GAA ACC ATC CCT GTC CTC CAT GAG ATG
ATC CAG CAG ATC TTC AAT CTC TTC AGC ACA AAG GAC TCA TCT GCT GCT TGG GAT GAG ACC
CTC CTA GAC AAA TTC TAC ACT GAA CTC TAC CAG CAG CTG AAT GAC CTG GAA GCC TGT GTG
ATA CAG GGG GTG GGG TGT ACA GAG ACT CCC CTG ATG AAG GAG GAC TCC ATT CTG GCT GTG
AGG AAA TAC TTC CAA AGA ATC ACT CTC TAT CTG AAA GAG AAG AAA TAC AGC CCT TGT GCC
TGG GAG GTT GTC AGA GCA GAA ATC ATG AGA TCT TTT TCT TTG TCA ACA AAC TTG CAA GAA
AGT TTA AGA AGT AAG GAA GGC GGT GGT GGA TCC GAC GCT GCT GTG GAC ACC TCT TCT GAA
ATC ACC ACC AAG GAC CTG AAG GAA AAG AAG GAA GTG GTG GAA GAA GCT GAA AAC GGC TGA

Fig.3 Sequence of human IFNa 2b/THYo 1 fusion gene

2.2 EAWERRSG
¥ B AL pBacPAK-IFN-THY 3L # ¥ % Bm-
BacPAK6 ', 22 1 = 5 39 PL B . 96 FL AR i iE )5
P2 HR A B U 41 B 40 S DNA . DNA B 2R C 4D B
b S

6 500—:

2000 —jEE

Fig. 4 Southern blot analysis of Bm-BacPAK-IFN-THY
I: PCR amplification of IFN-THY from pBacPAK-IFN-THY (hundredfold
dilution): 2: BmNPV-IFN-THY,/EcoRI: 3: wild BmNPV/EcoRI; 4:

Genomic DNA of wild BN cells” EeoR L

T ABRRAETEREARFE DNA ¥ F] 4 kb
b —4&4% 54 R—38, MM
pBacPAK-IFN-THY f PCR F=4545 600 bp =75 K9 8
—AEny, MM BB AR BN EE A REE
Y DNA % H 2% 7. ifE M IFN-THY 2 #£ & 3|
BmNPV |-
2.3 IFN 5 THY & &R R RAM P RIRE
FIEF 42 SDS-PAGE K1, 27423 ku £
FHFEEEH(E 5a). EEAOACE Sh) BRE
ARFEMRELLE 23 kw MENECETHEASTEE
. ST R B, MMM BT E RS
ERREEFRMEAL2EATNEA. WHEAFT
FREMEEFREA IFN EEHRZRE D EER
F U IFN-THY EF CeFEAEPFIFRE.
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Fig. 5 SDS-PAGE (a ) and Westhern blot (b ) analysis of IFN-THY fusion protein expressed in BmN cells
M: protein molecular mass marker; 7: BmN cell total protein; 2: BmN cell total protein infected with wild BmNPV: 3 ~6: BmN
cell total protein infected with BaNPV-IFN-THY (48 h, 72 h, 96 h, 120 h).

2.4 IFN-THY 14803 A

2.4.1 IFN BPLm &£ EENE: IFN-THY F
IFN BiEM M E M ER R TN, B B
R 96 h FTIEFE N IFN 6 4 3.72 x 10 U/ml,
120 h FIEFEM IFN #5HE 5 3. 10 x 10° U/ml, T 48
~72 h RIEFEREERE SRR, REFY
BH IFN 455,

lg(Activity of IFN/(U-ml™)

e B R St I U T N & T = Y

48 72 96 120
t/h

Fig. 6 The IFN activity in BmN cells infected by
Bm-BacIFN-THY

2.4.2 THY F93EHM%E: IFN-THY F THY B35
MHBBEEENES (BT SRE.: 53

25+
200
53
=3 151
=
o 101
5 _ D
0
Control 48 72 96 120
t/h

Fig. 7 E-RFC of THY in BmN cells infected by Bm-Bac-
IFN-THY
[J: physiological saline; H: BmN cell infected with wild BmNP.
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AR A FIE =35 R B AVE .
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AICIRIE IFN A1 THY Ml & RiE. & E
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BT IEA Y B URENE R i LA AL g in iR
EFEMERESY. AXABRAHRASRERSK
FE T IFN-THY & &, DL EBWEEIERE
AEARFESWRMRAEARSENESSEE, &
BHEAI ORI ER @R E TAEMNMN
IFN-THY & # 5. B A S B EZKF LF
Fi&ZE E IFN-THY FIME R F A TIRKRIT T 1
Bk,

ITEEEFE T —2 P IFN HEMAI & E A /)
B35, Le &1 1988 fEHJE T IFNg 2-deltad #1
IFNa 1 FIRE & ZE H, Eshhar E71997 EfjE T
IFN fl Sekv BIAI-A 25 B, XEHFREM T DL IFN
HERRIME EEEET AN R E. AR
W IEN f1 THY HRl & EREFTARPRIE, X
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PR EEE SERMAEFETIRE A MR H
MALLEAHEMKE. BT mEARRIE RS
WA, THREFTERHEE ITENFZRE M
THYal AT TESNY G AK T & EWAE, H
0.56% ~1.0% 218, HA4r7FREN/], HIEE
MAERTEMFEL, WE THYal B7= &34
RZ R ERRMITH %, X EREFAR LT
FAMEAR R B R R -0 YEN, ANAERA
BN R R, mHZEEHEEEN IFN-THY
PEEHETRA NN EAEYIEM, 120 hFRIERE
i IFN 35 PR 3,10 x 10° U/ml, 48 ~ 120 h Fik
PRI IR S R 10% LL B BT AR
FHRIEFRNME. BEFE2RNMEIER, T
IFN A1 THY BA{E R B BE 7T SR gE s sR £ b,
TAREH LW, B, shifEm&EaR
WIETEHAT . 48 bPrid, ARt s
Hrhaeik IPN-THY At &&E AMEE A= E M
A& = h—, W EET 0 & 5 E
FHRIFEER, {FZ5MWE. R R MRS
B IR SR, IFN-THY f& 3 E AT
RAFREGMARE T, ERNRELLEE
M. FIr et g R E 7 5524k E A E ERL
Hl. AT B SIRACET T F &M, 7K
IFN-THY @& B 8 e R R miGyT LR
RYHEIETEH— P HF3i .
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Expression of Human IFN« 2b-THY« 1 Fused Gene in Bombyx mori Cell
and Study of Its Bioactivity

GUO Dong-Sheng'’, ZHU Cheng-Gang” , ZHANG Yao-Zhou"* , WU Xiang-Fu®™
(D Institute of Bischemistry, Zhejiang University, Hangzhou 310029, China;

D Institute of Biochemisiry and Cell Biolagy, The Chinese Academy of Sciences, Shanghai 200031, China)

Abstract  The haculovirus shuttle vector , pBacPAK-IFN-THY was constructed which contains the genes of TFN-
oZb and THY-al. Constructed vector was coinfected with linear Bm-BacPAK6 DNA into BmN cells. The
recombinant virus was screened and plaque-purified. The BmN cells were infected with the recombinant virus. The
results showed that the protein was successfully prepared and its bioactivities were testified by WISH-VSV system
and E-RFC. Results indicated that the expressed fusion protein have bioactivities of both IFN-a2b and THY-al.

Key words IFNa2h —THYa 1 fused gene, Bombyx mori nuclear polyhedrosis virus, BmN cells, gene expression
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