« 790 - S MkFE 5L MR HRE Prog. Biochem. Biophys. 2002; 29 (5)

pNEgr mIL- 12 E%FRiE £ KEY
TRIMNFOAR A 45 7R PR AR )
Mo mET A

(PR AT T2, TR RO A T A R, AR 130021)

HOE W80 1 I TR B 0 97 A A A R 2 R e (BT B AR 43 3T A A R o G 0 5 6 B0 0 B 7 R mIL- 12
LR M PR IR (pNEgrmlL-12) Y 2Ran Pk, i A 28 By I 4 2 W P 9% (enzyme linked immunosorbent
assay, ELISA) EAG I 3¢ pNEgrmIL- 12 ALK COS-7 F1 B16 41 ML v] 2845 45 15 T mIL-12 p70 %3k, T 1.5
~ 2.0 Gy WO G Feik Mg dme W] il COS 7 4N T US4 h JEWE(E, B16 40 (194235 AT Bl S i i () Z2E < iy 328 38
B4 pNEgemlL- 12 JALTORIE: A d @ 5 0677 /b BUBS ML 87, ok 22 Wi i pNEgemIL- 12 Jo 41 ks, Bk
75 Joy {8 LI W i /1 BRURE R AMPRT AEAG, g o 0 0 L o el S R, R R PRI, DL R T R

T AUVCR WIS Dy A B R A R T U A BN IR 93 N Bk DRI TBCR 37 3 08 T 0020 Al

XA Egel HahT, IL-12, ESHS, 3, I

FHRSES  Q782, R932

Egr-1 3L [X (early growth response 1 gene) /&
—FRRPZ R RIASE R 4REY 533 AN, 1L
PWHEFAIHR S 6 4 CC (A+ T) GG I3 2 MY It
U2 P R 4 R S A R
EPHIb qTiTR7 A N i TS B SR & E ) TP 3
12 (interleukin 12, 1L-12) & ERE4 KA1 B 4 )i
SR RN, 1 pdO R p35 WL
Fapk, fefesE T 400 NK 40 00 1 1 5, % 9
IFN-v 2 Fhai s -7 7= 4=, 845 Thi BL40 2
SrARUSY, 3 ELEAT S0 R A R . AR s
K4 Egr1 380 75 mlIL-12 &8, IFEsE FE 410
Ki pNEgr-mIL- 12 7EARSMGEUE AT R IL,  H AT 41
/N BB R R I A, Sk — 20 ) 3010 PR e 8
JT B T SERSERE.

1 #RifnA%E

1.1 #$

1. 1.1 JFOR B g0 ok pNEgrmlL-12 )ji% i (U\ F
K pNE-mIL-12) A FH LY, coS7 4 h
MR, B16 400 th A S AARAE.

1.1.2 k7l M5 Wik Lipofect AMINE W H Gibeo
A7) PUmll-12 pd0 B 7 BE PR & AP F40K R
Pr/h BLOIL-12 p35 58 B HT 4K M B PharMingen
yNEID

1.1.3 3. i e YE C57BL/6) /N L, A HE
(18 £2) g, I FFRE LR S,

1.2 H#

1.2.1 JIGJfi4K Lipofect AMINE %% %ti%:  COS-7 4
AT B16 4 LL 1 x 10° A/ fLEE A, EKE 70%
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Fig. 1 Expression of mIL-12 in COS7 cells transfected with
PNE mlL- 12 at 4 h after X irradiation
I: control; 2: 0.05Cy: 3: 0.075Gy: 4: 0.1Gy: 5: 0.5CGy;: 6:
1Gy; 7: 2Gy; 8: 5Gy. n=3, " P<0.05, " pco.01, ™ pP
< 0. 001 vs control.
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Fig. 2 Expression of mIl-12 in COS 7 cells transfected with

pNE mll- 12 at different times after 2 Gy X irradiation
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Fig. 3 Expression of mII-12 in B16 melanoma transfected
with pNE mllL- 12 8 h after X-irradiation
:ocontrol; 20 0.05 Gy; 32 0.075 Gy: 4: 0.1 Gy: 5: 0.5 Gy;
6: 1Gy: 7: 1.5Gy: 8: 2Gy; 9: 5Gy.
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Fig. 4 Expression of mll-12 in B16 melanoma transfected

with pNE mlIL- 12 at different times after 2 Gy X-irradiation
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Fig. 5 Effect of gene radiotherapy with one injection of
pNE mll: 12 and X irradiation on the growth of B16 melanoma
implanted in CS7BL/ 6] mice
I: control; 2: pNG-Egr: 3: pNEmll-12; 4: 2 Gy: 5: pNEmll-
124 2Gy; 6: 5Gy; 7: pNEmlL- 12+ 5Gy. n= 6, * P< 0.001 vs

control and X-irradiation alone at each time point.

Table 1 Effect of tumor mass of B16 melanoma implanted in C57BL/ 6] mice 14 days after gene radiotherapy with one injection
of pNE mll- 12 followed by X irradiation

Groups Control pNG-Egr pNE-mIL- 12 2 Gy pNE-mlL- 12+ 2 Gy 5Cy pNE-mIL- 12+ 5 Gy
m/ g 5.01£1.27 4.13%£0.24  2.53+0.25"  2.05+0.51" 0.82+0.07*% 2.37£1.39 0.85+0. 13"
n=3. "P<0.05: Y P< 0.0l vs control: ¥ P< 0.01 vs 2 Gy.
2.3.2  ZRVES pNE-mIL- 12 T4 FRLxT CS7BL/ 5
6J /N L AS B IPRE AL A ) B e B H — ik, =IKGE
B pNE-mIL- 12 FEAUFR, T REUGES 24 hiG J5 38 40
PR, JEIRUR =k, MUR IR 2 Gy, WEEXT ! !
U R MR A K m, 25 R 6. -3k
%2 F% 3 WTOLEH, M pNGEer WAL S 2
FOREAL SR EAAHEL, /b B RBORIE, in BT 20k
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WKL d, BHERARE, HTHITE20 dN
BAET %R 33.3 %, ¥0I7 5 29 d DRAET- %N
100% ; F46Z5 T 2 Gy B4l /U AR KRB S %
WAL RERK LY 3 d, T9RI7 ) 20 d /N RUZET %N
33.3%, 697G 23 d ADRUAET R 100% ;. —IKTE
5 pNE-mIL- 12 FE4L TR JF 785 T 5 )G 24 h 45
T 2 Gy Jaf a4, 5 %) M4 AH L /s B AR A7 i TR
R IEAC (P< 0.001), HERKZ) 14d, HaiyEly
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Fig 6 Effect of gene radiotherapy with pNE mll-12 and
X irradiation three times on the growth of B16 melanoma
implanted in C57BL/ 6] mice
I: contral; 2: pNG-Egr; 3: pNEmIL-12; 4: 2 Gy; 5: pNEmll-
124 2Gy. n=50r6, * P< 0.05, ** P< 0.005 vs 2Gy, *** P<
0.05~ 0.001 vs control at each time point.
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pNE-mIL- 12 F 4L R M f 2l 2 Gy HE 5 41 4H L,
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Z510d F 11 d, H 1097 )5 20 d B/ BUET, iR
JYIE 29 d NRUBET R N 16.7%. Kl 6 B, =k
S pNE-mIL- 12 ATk, I RS fG 24 h
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25T 2 Gy FRSH AL R A i e b gl 2 Gy FGY
ZUAH LE B R (P < 0.001), A gka] BLIA A,
pN E-m1L- 12 FCAL ORI S5 15645 07 fie % 4 25 400 6l
AN AR AR, ZEK AR N BUAEAE I ), IR
L 30 d £FI %,

Table 2 Effect of gene radiotherapy with pNE mlL- 12 and X-irradiation three times on surviving days of C57BL/ 6]

mice implanted with B16 melanoma

Groups n Survival time/ d x Es
Control 5 15+ 19x= 4 18.2£1.79
pNG- Egr 6 14+ 15+ 19x 24+ 22x 2 18.5+3.39
pNE-mIL-12 6 19 24 21 % 24+ 23x 14 29x | 22.0+3.74
2 Gy 6 19% 24 21+ 23x 3 21.3%1.96
pNE-mIL-12+ 2 Gy 6 28+ 31x 2+ 33+ 35x2 32.2+2.71"%

"P< 0.001 vs control; ¥ P< 0.001 vs pNE-mlL- 12 alone and 2 Gy alone, respectively.

Table 3 Effect on death rate of C57BL/ 6] mice implanted with B16 melanoma different days after gene radiotherapy with
pNE mlL- 12 and X irradiation three times

Yo
Groups 19 d 20d 21d 23 d 29d 31d
Control 100 100 100 100 100 100
pNG-Egr 66.7 100 100 100 100 100
pNE-mll-12 33.3 33.3 66.7 83.3 100 100
2 Gy 33.3 33.3 50 100 100 100
pNE-miL- 12+ 2 Gy 0 0 0 16.7 50
n= 6.
3 it i RiF e 5 2 M Rk, BEATRE FF B8R IA

B WA BRI, Egr1 3231 2 i &
R A6 IR 22 O RS, BB T 3L R U R I R
BT PR 5~ 10 Gy B KR G S %
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JFOREL 1K) 208 Fe 0 AR 4 L BEAT T 3. MR Ah s
o RGHL LR T O /N R S R Ah S
Egr1 8 %S mll-12 & ER 0, IF X Hm
PR IEAT THFFC. S50 o A LR N A ek R ] s
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WEAT R B, T A o S ) 4 AR 5 A 45 A
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IRRIIEEAE; T B16 M Fise Fak g fu, RS S Bl
[ HE KRR T W &, T REAT A pNE mIL- 125

mll-12. RNSZEG 45 REW], pNE-mIL-12 41 )i
R S 2080 A N 5 o 20 6 S IR 5 T 0 o e o 2 K
PR AR RS, iR R, OF B2 kdE
SR SORL R P98 R i T RS, pNE-mlIL- 12 5
GUTCRLAL /N BUAE T R PR, AEAF RS () ] A, i
AIfERE S 10-12 BAT S TEN-v 724 F40 il fi g i
FIRRAE A ¢, LRI PLEAE 15 T — b
it H pNE-mIL-12 AL TR 2 Gy Jaj 8 S 5 UK
B A LLE BB a7 ROR, itk — 20 SR
VRT3 SR I B AR B AL T S50 .
WHRES T (W cMV B3 WS TR
JED R FREEVER IR, 1T Egr 1 801 S S UK S
BT, SR G RAN . AR ARG, A
IR ) Ik T B2 59 ek & 0k, el ] i B R 2k
[Rick 20K v s R 18 I . TL- 12 56 DRUZE HU R
PURTELAE R DNA 1 558 U #A )i2 /946 .
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Biological Activity of pNEgr- mIL- 12 Recombinant Plasmid In vitro and In vivo

. ® .
YANG Ying, LIU ShuZheng , FU ShtBo
( Ministry of Health Radiobiology Research Unit, [filin University, Changchun 130021, China)

Abstract The expression of mlIL-12 p70 in the supernatant of cultured COS7 and B16 melanoma cells
transfected with pNEgrmIL- 12 and the tumor growth rate in mice after gene radiotherapy with pNEgr mIL- 12
plasmid and different doses X-irradiation were observed. The expression of mIL-12 p70 in the supernatant of
COS-7 and B16 melanoma cells were most prominent after X-irradiation with 1.5~ 2.0 Gy, and doses as low as
0. 05 Gy also showed a stimulatory effect. Time course studies showed that the expression of mIL-12 p70 in the
supernatant of COS-7 cells reached its peak at 4 h after irradiation and a progressive increase in expression of
mlL-12 p70 in the supernatant of B16 melanoma cells was observed over the study period of 72 h. In vive, the
injection of pNE-mIL12 recombinat plasmid into tumor followed by local X-irradiation one or three times could
inhibit the growth of B16 melanoma implanted in C57BL/ 6] mice and the surviving days of tumorbearing mice

was delayed. It will provide an experimental basis for planning effective clinical gene radiotherapy of cancer.

Key words Egr 1 promoter, mlL-12, irradiation, transfection, cancer
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