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Expression, Purification and Bioactivity Detection of Recombinant
Human IL-12 in Argyogramma agnata

XU Jin-ping, MENG Xiao-lin**, WANG Jian, LU Wei
(Institute of Virology, Wuhan University, Wuhan 430072, China)

Abstract: Two cDNA fragments encoding human interleukin-12 (hIL-12) P35 and P40 subunits were
isolated by RT-PCR from KB cells stimulated with PDBu, and then cloned into pCR®2.1 respcetively
and down the double promoters of pAcUW51. The recombinant baculovirus Ac-hIL2 was obtained by
cotransfecting with pAcUWS1-IL12 and baculoGold™ Linearized baculovirus DNA. Argyrogramma
agnata larvae were infected with recombinant baculovirus Ac-hIL12 by hemocoel injection. The rhIL-
12 was purified from the supernatant with affinity chromatography. The blood lymph supernatant har-
vested and rhIL-12 purified were subjected to SDS-PAGE (silver stain) and Western blot. The level of
rhll-12 was detected by ELISA. Bioactivity of purified rhIL-12 samples were detected by MTT
method. It is indicated that Ac-hIL12 can replicate in fat body and midgut cells of Argyrogramma
Agnata larvae. The Mw of rhIL-12 expressed was 75kD. The expression levels of rhIL-12 were 17.8
1g/10% cells and 200 — 300mg/L in Sf9 cells and Argyrogramma agnata Staudinger larvae blood
lymph respectively. The purified rhIL-12 has significant activities which enhanced NK cytotoxicity
and increased the proliferation of human PBMC PHA-P activated significantly.
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%E. KB 4184 PDBu R, R Al R B SR —2 2o R IR 40 8 & RNA, RT-PCR ¥ 3K B E A A B/ & -12(rhIL-12)
P35 1 P40 cDNA, ¥ hIL-12 P35 ¢cDNA #1 P40 cDNA 4+ 5| 5T K& ] pAcUWS1 KK Polyhedrn 1 P10 B3 F T
%, O pAcUWSL-IL12 S8 8K, pAcUWSL-IL12 SHRFEMEHLH EH RN BEE L AR HEEF DNA
StEE g S0 AR, B EEFFRBE AchIL12, HHELSMERRE AR BH &, RAFRMBHEAN rhIL-12;
SDS-PAGE (4 Bt 1) . Western blot % E R EMA L B9 F=41; ELISA Rl rhIL-12 § 8 MTT 380 rhIL-12 # & 4
W&, rhIL-12 2 F 89 75kD. rhIL-12 7€ Sf9 4HMIEFE PR A KT N 17.8ug/10° MM AH AW R A hFRE
K- 200 - 300me/L M KE, SELAEA rhil-12 B X4 PHA-P #I5%) PBMC H R BB EYE, HRAM
BH{E NK MR 05158 £ 416
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F, fit B R NK/LAK MM A 15151k, (2
FvECTL HEMNYERES, S T AR NK A
KESHW IFN-v, B3 Ty0 MM Tyl AR A
&, hL-12 R HATAF R A T b Xtk iy
GEEENRES R TIERERBEERE W—H
HMRET, ES 5 ERME IS8 R
2, hIL-12 BEAREENMLENHAIEARTE
EPSH P4 EL —HBHEMBRHEELSR
Bik, P35S WHEE 197 M EERBRE, 7+ FREAN
35kD; P40 LA E 306 T EERBRE, 7+ FRAN
40kD, P35 T# 7 153 {5 B a0 2 fE T8 1212, g
P40 AR hIL-12 5HRZFEKLESHYIREA
BB, AR EERTEAR R EELR R
P REFEYEEEAAANR-12(hIL-12)F
B, BATME T & hIL-12 P35 1 P40 T4 cDNA
MEAR RRE, EHRIERBRSN R P ERNEE rhIL-
12, R AEMBHEMEMAT hIL-12, I3 L8y
rhIL-12 #47 T £ EERE,

1 #MESEFE

1.1 #§

RO W (Argyrogramma agnata Staudinger)
HAZRM, B A LEEHERE R, ElREREK
M Sf9.KB fl K562 MM AR ERFE, E. coli DH
Sa AEERE, pCR®2. 1 ¥ B Invitrogen 23 Fl,
pAcUWS1 FISRJEEBE BRI S B AR BB A £
f k%% 2 EH DNA 14 B PharMingen 2 7 o
1.2 &

FR&VER UIEE. T4 DNA #E# MMLV ¥ #
%8 . Lipofectin J§ B Gibco 24 F], DNA B &8 1 K
F B2 (Klenow) . Sepharose CL-4B M B Pharmacia 23
Flo rhIl-12 (carrier free) #% # & human IL-12
mAb.3{ hIL-12 mAb ELISA iXF| &M H R&D 2
al, HYIMEZER PHA-P 48 DIFCO A,

1.3 hIL-12 K558

W4 4 PDBu (100nmol/L, Sigma) H 8 3% 3%
20h KB 1M, XA RFIERNM — S s
RNA. Zr 31K H P35 fil P40 3]4 PCR 314 P35 1
P40 ¢<DNA R E. P355]4).

P1 TTGATCAATGTGTCCAGCGCGCAGCC
T;

P2 AGTGACGAGCTATCTGAATGCTTCCT
AA,

P40 3|49 :P3 AGATCTATGTGTCACCAGCAG
TTGGT;

P4 TGGATCCCTAACTGCAGGGCACAGAT
Go
1.4 FEERR pAcUWS1-1L12 B9

¥ P35 1 P40 cDNA H E: 4> 5U%E % A pCR®
2.1 K, ¥ &8 E 4 Kk pCR3S 1 pCR40,
pCR40 2 Bgl 11 #1 BamH 1 E§ Y], [E W H) P40 cD-
NA K ER1f A pAcUWS1 Bgl i &5, ¥ 8 5 4 R ks
pAcUWS51-P40, pCR35 % Eag 188V, R P35
cDNA FE1f A pAcUWS1-P40 BamH 1 {if 55, 8
HH BOR pAcUWST-IL12 (B 1), hIL-12 P35
P40 cDNA 3l & &1 32 E ABI PE A R %M.
1.5 3FXik rhiL-12 BHETFRFESHGR

% PharMingen f F ¥t B 43, % pAcUWS1-1L12
DNA 5 BaculoGold™ Linearized Baculovirus DNA
JLEE L SIO MM, RS EAMFE Ac-hIL12,

ColE or

AmpR

Bglll

PACUWSI-IL12 (A P10 promoter

7594bp

f1 ori

H1 BEHBHE pAcUWS1-1L12 FHREE
Fig.1 Present of organization recombinant plasmid pAcUW51-1L12

1.6 rhIL-12 TESREITRR PR FRIE

# 2ul 7% 107 pfu/mL Ac-hIL12 S 1 L4B 4L
B 50 B, MRS VE ST 4 88 4R SO Bk 4 &, 96h J5 Uk
£IMHRE . KA 10% SDS-PAGE (48 3+ ) fl West-
ern blot ¥ 7€,
1.7 rhIL-12 B4t

A& Ac-hIL12 B3 SO 40 M 7148 S50 R
96h J5 Y b Mk B2, MIE March %5 =4 ot
#, % F hIL-12 mAb Sepharose CL-4B & % # 3 fil
BE¥raiil rhil-12,
1.8 rhIL-12 ELISA $#&:8]

RIE R&D 2 R B EFM#17,
1.9 rhIL-12 £¥iEERE
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NS I B A 4% 40 B (PBMC), # 1l rhIL-12 3¢
PBMC B4 4| 5% 3% 78 4 9 3& 1, I3 2 rhIL-12 554
NK 40 8 *F K562 g0y R a6+, A MTT &Ml

EO
2 4

2.1 hIL-12 P35 1 P40 cDNA K Ex¥ 18

M#£ PDBu R ¥ IE 5+ KB A2 HLE RNA,
4351 % H P1.P2 #1 P3.P4 5|4, i RT-PCR 3§
¥, BB B —# 667bp P35 cDNA K Bz 1000bp
P40 cDNA H B,
2.2 EARNNER

pCR35 % Fag 1 HE§Y], B % 732bp 1 3. 8kb
T4 DNA FB ;% Not | BEgY], 8% 4. 5kb —5&
DNA F B;  P1.P2 X514, K pCR35 DNA H#
#,PCR 71, 183 667bp —%k DNA F B, pCR40
% Bgl 11 1 BamH 1 XXE§ Y], 8% 1. 0kb ! 3.9kb
T % DNA FB;% Not 1 8KV, B3] 4.9kb — 5
DNA F Bt i P3.P4 J 514, L pCR40 DNA K
#®, PCR- ¥~ 34, 18 ¥ 1000bp — % DNA H B,
pAcUWS1-P40 2 Bgl 11 5% BamH 1 228§ Y], B F|
6862bp —% DNA K B, 2 EcoR | 58§ Y], 1E [7] %
B4 ;W 256bp F1 6606bp T~ 5% DNA F Bk, K [q & #
H B 6107bp 1 755bp % DNA FE; F P3.P4
5%, LA pAcUWS51-P40 DNA #i#5R, PCR ¥, &
F| 1000bp — % DNA K Bt, pAcUWS1- IL12 £
EcoR1 BEgY], Em#E#HE I 0. 26kb. 1. 77kb
5.57kb=% DNA K B; I [ % £ 5 8l 0. 26kb,
1.18kbf 6. 16kb =%k DNA FE. H4h H PL.P2
J31#, YL pAcUWS1-IL12 DNA N #1R, PCR ¥
1, #18 667bp P35 cDNA H B ;P3.P4 K54, KL
pAcUWS1-IL12 DNA N # 4, PCR ¥ 4, K &
1000bp P40 cDNA F B,
2.3 hIL-12 P35 ¥ P40 FR3IRIE

pCR35 1 pCR40 224 B Zhilll 7 534, B /74 R
HigE—a,
2.4 EBRSB AchIL2 HET

DLE AT RBEFE Ac-hIL12 DNA N, 4 5
%A P1.P2 #1 P3.P4 —_ %54, PCR ¥ 15+ 51|15 2|
0.67kb 1 1.0kb DNA H B,
2.5 rhIL-12 IF&

10% SDS-PAGE(4R %475 )M Western Blot £
A, Ac-hIL12 RS HY SO H MMk 48 L1 MR

BOE RS RMME, e F4E 35kD 1 40kD —FF
EANEEE2),

M 4 5 6

123

123 M4 56

B 2 rhIL-12 REMAELREE

Fig.2 SDS-PAGE (A) and Western blot (B) analysis of recombinant
hIL-12 protein expression and purification
M, protein marker;1, Haemolymph from Argyrogramma Agnata larve
infected with Ac-hIL12; 2, Haemolymph from Argyrogramma Agnata
larve infected with AcNPV; 3, Purified rhIL-12;4, Concentrated super-
natant of Sf9 cells infected with Ac-hIL12;5, Concentrated supernatant
of Sf9 cells;6, Concentrated supernatant of Sf9 cells infected with AcN-
PV.

2.6 rhIL-12 AL FOSERIE

Ac-hIL12 2 [ G R B LR 4 4 H,
SRAEMBEN, NS4 Bl bk 2 A4 fk KB
rhIL-12, #i4L#Y rhIl-12 B 548 10% SDS-PAGE,
WYY Western blot B, H — &k 4F 574 35kD I
40kD(H 2),
2.7 rhIL-12 ELISA &8

HAMRKF Ac-hIL12 £ I e B 34 40 SO ]
4 4 H 96h JEWUIR MM E , Ac-hIL12 Bt Sf9 4
ffd,96h JG Wik 40 M8 £, R A ELISA i, A hIL-
12 mAb ELISA i &KW, £REH, A
BEFRP rhIL- 12 (& RN 17.8ug/10° 1M, HEK
R4 UL R B2 A rhIL-12 B9 & &5 200~300mg/ L,
2.8 rhIL-12 &=¥iE4RE

ik @ rhIL-12 B 5 rhIL-12 $RHES, X2
PHA-P ¥ {5 # PBMC R A B A, X
rhIL-12 ¥ B 24 10, 100, 1000, 10000pg/mL B,
PBMC ¥ B 2 Bl rhIL-12 IREF BT &; 4
rhIL-12 ¥ B 25 100000pg/mL B, PBMC 3§ 7 2 &
BE AR (E 3),

Ak #y rhiL-12 # 5 5 rhIL-12 7 8E & 3 4
NK 400, #%i% £ At KS62 AR EFHEH R
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EYE, L EH N S0:1,.25:1,12.5:1.6.25:1,
3.125: 10, F 40 15 VERE R L BT T R (& 4)
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Fig.3 Proliferation of PBMC activated by rhIL-12
P-sample: rhIL-12 purified from haemolymph of argyrogramma agnata
larve infected with Ac-hIL12; S-sample; rhIL-12 (carrier free) from
R&D Co.
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Fig.4 Cytotoxicity of NK activated by rhIL-12 against K562 cells
P-sample: rhIL-12 purified from haemolymph of Argyrogramma agnata
larve infected with Ac-hIL12; S-sample: rhIL-12 (carrier free) from
R&D Co.

3 TR

REEORNMARARGRERE BHRE
ZFE BHAMREBEERGEANHADNYHARRERE
%, Gubler 1 Wolfl”) 7E W 2 3 4y 40 M o 3t % 3%
P35 M1 P40 T2, =4 T BF AP IEHH hIL-12,
AR A, FIH B BT RKE AcNPV 1E NS AE
HEyEEE K, # P35 WHALTF Polyhedrin 5 21 F
T %, P40 i F P10 BB F T . XHHBEN T
e R R 40 M P R AT ik P35S P40 MEE, i@ —
BTN rhiL12 BB _B&,

HAal, DR R BHEEAY RN SN ERTERK
ARERZPEMN. EHAABEREENEYR TS,
35 IFN-y . TNF EH i, B KE8E HK
BEL SRR, REEREGEBEER, X}

REARAER—BYAREH ARE R, @
RO B, FREE T HEAAND AN K-
12,

ABHKAR-12 EHRAFHRBENE DR
—MEEHFENEER, BEH T AMRAEEM CTL
SHALIES. AR, 81K thil-12 B & 667 ¥
% PHA-P ¥ i5 % PBMC M HH, L i B MG K
— BB EL hiL-12 EHFiE S 2 PHA-P
WOEW THMMBAENIEE. H2, 4 rhIL-12 K E
27 100000pg/ mL, 3 PBMC #3871 3 Z B A FE 1R,
R rhIL-12 B — 2 B B, HIMBIEERE
.

AB AN R-12 2 NK AMERE H R
HERKEF, B2 NK AMHEHE. hil-12 @3 NK
HMFES IFN-y WE#, I 5 hIL-2 F BB HFE
fER. hIL-12 L AE 3R NK 40 M A9 ¥ S0 R 75 1.
ARBFR A, S By rhIL-12 # 5 BB 4 NK 40 M %
K562 MM R h1EE. WM EEN hil-
12 BHHEAE NK ARG EHEN T
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