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Radiation — induced expression of IL - 18 and B7.1 genes in transfected B16
cells and antitumor effect of Egr ~ IL18 — B7.1 in vivo

JIN Guang — hui, TIAN Mei, LIU Shu - zheng, YANG Jian — zheng, YANG Ying
(MH Radiobiology Research Unit, Jilin University , Changchun 130021, China)

[ABSTRACT |
ent doses of radiation and its suppressive effect on melanoma under radiotherapy. METHODS: The plasmid containing both IL - 18

AIM: Plasmid Egr - IL18 — B7.1 was constructed to explore its expression characteristics induced by differ-

and B7.1 genes downstream of Egr— 1 was constructed using gene recombination technique. The in vitro expression of IL - 18 and
B7.1 induced by ionizing radiation was measured with ELISA and flow cytometry, respectively. The effect of gene radiotherapy on
malignant melanoma was assayed by observing the growth rate of B16 cells implanted into C57BL/6J mice. RESULTS: Effective
expression of I — 18 and B7.1 by plasmid Egr - IL18 — B7.1 treated with different doses of X - irradiation were observed and in vi-
vo expeniments showed significant inhibition of tumor growth after combined gene — radiotherapy. CONCLUSION: Data presented
in this paper implicate that gene radiotherapy with plasmid containing double genes might be one of the effective anticancer therapeu-

tic measures.
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1.1 Fab5EHs EFFEIKEE pIRESIneo W H
BD /], pGL3 — Egrl — Enhancer Vector AL EH
Mt B, B2 S KT B DHSe M1 AL/ A7

1.2 T EBEE5XA RN . 4 DNA &8
fif \T4 DNA 341 .RT — PCR Kit 2% TaKaRa 7=,
Trizol 74 Gibco 22 F) = i, mouse IL — 18 ELISA Set
27 BD 4> &l 7 ff, mouse CD8O ¥ £T & (r - phycoery-
thrin) {8 BEHT44K (PE - CD80) I B CALTAG A 7,

1.3 314t 548 MY GenBank H1/h R IL -
18(GenBank & 3#-5 . XM _ 125166) & B7 — 1( GenBank
B XM _148237) S F 5% 3T T PCR 5|4, mIL
— 18K X5E514:5" — ATG GCT GCC ATG TCA GAA
GACTC -3, R X% 5|%:5" - CTA ACT TTG ATG
TAA GTT AGT G-3";B7-1 B X#514:5" —~ CAC
CAC TCC TCA AGT TTC CA -3, R X 4% 5|1 ¥y:5" -
CCG AAG GTA AGG CTG TTG TT - 3’ , Hi TaKaRa /4 ]
A, GAPDH 7 L5 4):5° - TAT TGG GGC GCC
GGG TCA CCA -3, X§5|4):5 — CCA CCT TCT

TGA TGT CAT TCA - 3’ , it H AR - 424, Frd 8 1y
IL- 18.B7 - 1, GAPDH % B 43 5% 580 bp.850
bp.750 bp &£ o

1.4 @ AAZHHYS THREEEFEAME Bl
KA BRAE; CSTBL/6) 4l FR /NG, — 4R, MEME, (A&
(18 +2)g, 18R, W B AL T K EEFR LIS YIEE o

2 FHik

2.1 #% Egr—1 B%F 49 23X R 4 pEgr - ILI8,
pEgr- B7.1 % pEgr—IL- 18 - B7.1 #132 HIBFERE
WE 1, pIRES - IL18 - B7.1 B4 ki A A E M &,
pIRES - IL18 — B7.1 & Mlul Fl EcoRV B, &
CMV F B, [FICK A B pIRES - IL18 — B7.1, pGL3 ~
Ferl 8K Xbal B§Y) )5 T4 A EEANE, B A Miul
47, [0 Egrl Bt , A1 T4 DNA % 2 E 2 [ A
£ pIRES - IL18 - B7.1 B9 Mlul. EcoRV {ii /5, 5 2| &
40 i bi pEgr — IL18 — B7.1, pEgr - IL18 X pEgr -
B7.1 FiMIEI L4 3K18 , R, B 4H BUKL pEgr -
IL- 18 - B7.1 2%/ BamH1 F Apa 1 W VI EGBEFT B
Y14, BamH1 W) BEEG Y] )G B BUK B 3 51 A
250,750 F11 300 bp, Apal N YIEEREY))E BT H B K
41 100 bpo

Fig 1 Construction of pEgr— IL18 - B7.1 recombinant plasmid.

E1 pEgr-IL-18-B7.1 BARKHEE

2.2 BN KRR X BHREEIET LTRSS,
HLE 200 kV, LY 10 mA, S JEAR 0.5 mmCu #1 1.0
mmAlL F &K 0.5.2.0.5.0 Gy B ¥ EZBE 50 om, FI &
#0.287 Gy/min; FI &} 0.1 Gy BRI 212 cm,
% 12.5 mGy/min,

2.3 @miak @ BT -1 Akén BLOTFEREAER
B Bl6 YR T 24 fLIGFMR D, MALEF 2 x
10° 4iHE, B4 4 DRES 1 L & 2% 4 1L 3% RP-
MI - 1640 3555 B35 5% , 7 AR 70% Rt 5 /5 , 7 lipofec-

tamine( Invitrogen) #% B4 i ¥ S UL B, 43704 2 pg pEer
- ILI18 .pEgr - B7.1 &% pEgr - IL- 18 - B7.1 % A B16
MM, BRERTH LI RESIAE, PBS ¥k 2 X, BB A
0.5 pL PE - CD80,4 Ci##}£/X ¥ 45 min, PBS %E 21X,
FACScan(BD) I £E 1 x 10* 4, Cellquest 3k {443 #7
SR TR P E A B R AR R S R

24 f@mpelbF P IL-1845 240 BI6 MMM
F 6 FLEEFRAR Y, B FLEERD 1 x 105 4008,2 mL & 2%
Fa4F LTS RPMI - 1640 s 7R 3658 5%, 540 4 MREG,



TR 70 % @h-A 5 AT lipofectamine 73 5% 5 g pE-
gr- IL18 . pEgr - B7.1 J& pEgr - IL18 - B7.1 ¥ A BI6
M, WA S, B 8 Mouse IL - 18 ELISA
Set PLEA PRI L% 1L - 18 ik,
2.5 mRNA#EIZ RT - PCR  [HERG TS 1005 B2 41 M,
PBS ¥t 2 ¥, R Trizol 32077 453 7 & 106 W1 45 42 B 2
RNA. Z 8 TaKaRa one - step RNA PCR kit & # &1
B, L 2 pg & RNA MREHR, L GAPDH( 5|4 3% 4
PCR) W BT R A B, L - 18 TEHR B YR .
50 °C 30 min, 94 °C 2 min, (94 °C 30 5,49 °C 30 s,
72 °C 1 min)25 MER,72 °C 10 min; B7 - | {EH S8
79:50 °C 30 min,94 °C 2 min, (94 C 30 5,55 C 30 s,
72 °C 1 min)25 P EFR . PCS =4 A BSIBIEE I R, Uk
Ja , BER BLARASGHE AT 38, 02 W RO K BE L 1 IL
- 18/GAPDH,B7 - 1/GAPDH .,
2.6 HHBEAVEIERSF FARLREETFE
i B16 JIE 4 M 5 x 10%cells/100 L, B P AR R OA
3 mmx 10 mm x 10 mm 24 65 S BENL 4. 8
J7 LR ST 20 pg FRRL + 40 pg JERIKR/50 oL, %t
MEZH TR ST IR 0.99% A A= b K, 1 A RCRE
J&i 24 h FFETERE 48 h AT HUTY , R 3 R,
3 Griteabi

HEHHEH z = s R, KA Student’s ¢ B %,

s R

1 87 pEgr-IL18 - B7.1 EERM ML EHEE
HERILE 2,
ML 8 45 R S OB YI A BeAHA% I 91 Bty
BWMEL RSB EL T,
2 TEME X GRS pEer - IL18, pEgr - IL18
- B7.1 ¥4 Ble #f LiEh IL~ 18 Rik
0.1.0.5.2.0.5.0 GyX HI£e 4} pEgr - ILI8 ,pEgr
~IL18 - B7.1 ¥4 B16 RIS 12 h, 40fR Lig
mil - 18 RIXH B I &, 2> 3K F (174.99 + 15.26) .
(227.39 +23.41) .(278.10 % 23.59) . (276.85 + 16.01)
ng/L H1(387.57 + 35.01) ,(338.96 + 10.04) , (438.63
+15.12).(480.51 + 23.64)ng/L, 5 A MR 5/ B4 1,
BEHBEER(P<0.05,P<0.01),
3 AEREX L% RETS pEgr - B7.1.pEgr - IL18
-B7.1 %:4H) B16 AMRE BT -1 Rk
0.1.0.5.2.0.5.0 GyX $f£& B4 pEer - B7 - 1,
pEgr -~ IL18 - B7.1 ¥ 3L i) Bl6 4HMJG 12 h, QI E
B7-1 EEWM BT 5, P4 M & 804 5k 3
(18.22 + 2.44)% ., (28.64 = 3.50)% ., (41.91 =
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3.83)% .(50.61 = 1.01) % F1(33.15= 1.79) % (31.74 +
2.71) % (52.63 £2.20) % . (48.13 + 1.54) % , 5K HR &
XA L B BE XS (P <0.05, P <0.01),

1 2 3 4

Fig2 Identification of pFgr - IL18 — B7.1 recombinant plasmid.
1: DI2000 marker (downward direction): 2 000, 1 000,
750, 500, 250, 100 bp; 2: pEgr— IL~ 18 - B7.1; 3: pE-
gr— IL18 — B7.1 cut with BamH1; 4: plgr — IL - 18 —
B7.1 cut with Apal.

2 pEgr-IL18-B7.1 SHARMNENLETEH

4 AEHE X FH&RBHE pler - IL1S. pEgr -
B7.1.pEgr - IL18 - B7.1 ¥4t 1 B16 HMi s IL -
18.B7 - 1 mRNA FRiX

A GAPDH 3N £ B8, Rl RT - PCR 75 343 BIXF
%3t pEgr - IL18..pEgr - B7.1.pEgr- ILI8 - B7.1 [ £
AFEFRE X SR BEETAY Ble 40M0 /Y9 11, - 18 A1 BY
~ VAT E RS, K15 s 9k B 4N 8 5.6(B7.1 RT
- PCR 7 W)L Ik WG ) | 22 B Js vl UK A AL A #4007
GERWE 1. MFEATT &2 Y10 B16 M
FEAEXZ A RIFIE X H8 RS LIS F B7 - 1 £ mR-
NA KRR 38, 5 R RS ) TR 2 e B 1
FER BRSEAKEE LA,
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Fig 3 Expression of mIl.— 18 in B16 cells transfected with pEgr —
IL18 and pEgr — IL18 — B7.1 at 12 h after X — irradiation.
2+s. n=4."P<0.05," P<0.0] s control.
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Fig 4 Expression of B7.1 in B16 cells transfected with pEgr — B7.1
and pEgr — IL — 18 — B7.1 at 12 h after X - irradiation.
xs. n=4,"P<0.05," P<0.01 us control.

4 pEgr—IL18 0 pEgr - IL - 18 — B7.1 JRfu & L1 Ble
HRSEAEFE X STEBEHE 12 h HAFRE B7-1
EAREHE

1L-18(580 bp)

1: DL2 000 marker (downward direction): 2 000, 1 000, 750,
500, 250, 100 bp: 2: control; 3: pEgr-1L18+0Gy; 4: pCMV-
IL18; 5: pEgr-1L18+0.1Gy; 6: pEgr-IL18+0.5Gy; 7: pEgr-IL
18+2.0Gy; 8: pEgr-1L 18+5.0Gy.

| GAPDH(750 bp)

F1 FHEFRMERY B AREZTEAFNE X SHERE
12hIL-18 1 B7 -1 mRNA K EREK T

Tah |  Expression of mIL - 18 and B7.1 mRNA in B16 cells trans-
fected with plasmid al 12 h after X — irradiation
Group 0Gy 0.1Gy 0.5Gy 2.0Gy 5.0Gy
IL1I8/GAPDH  pEgr- ILI8 0 LOo7 137 370 5.6
pEgr-ILI8-B7.1 0 23 146 373 623
B7.1/GAPDH  pEgr-B7.1 0 0.9 145 125 1.9
pEgr-IL18 - B7.1 0 L6 135 111 1.9

5 3 Bl6 BMRATEINBER LR
MIPEAE K R E H 16T TP IR 2E 6 d(IRITHS
WEE 1 d) TP IR S ol HorT 41 R 32k R B A J00T 40 ik g
AR B G T IR GE0% , 20 14 d(VRYT SR 7 D XT R4
figgd (R FIA 21 (4 369.95 + 444 .33) mm®, T B8 26 750
¢EMIpEgr - IL18 .pEgr - B7.1 . pEgr - IL18 - B7. 1A

1: DL2 000 marker (downward direction): 2 000, 1 000, 750,

500, 250, 100 bp: 2: control: 3: pEgr-IL18-B7.1+0Gy:
4: pCMV-IL18-B7.1: 5: pEgr-IL18-B7.1+0.1Gy; 6: pEgr-
IL18-B7.1+0.5Gy; 7: pEgr-1L18-B7.1+2.0Gy: 8: pEgr-1L18-
B7.1+5.0Gy.

Fig 5 Expression of IL - 18 mRNA in BI6 cells plasmid transfected at 12 h after X — irradiation .
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Fig 6 Effect of gene — radiotherapy with plasmids followed by X —
irradiation on tumor growth of B16 melanoma implanted in
C57BL/6] mice. Z=s. n=10." P<0.05 vs control; * P
<0.05 v 5 Gy; " P <0.05 vs Egr— IL18 and Egr— B7.1.

B 6 pEgr-IL18-B7.1 EHRMBS 5 Gy X ST M40t

THRERENERNFER

BHEARNERY Bl6 AHEZAFEFE X HE RS 12 h IL - 18 mRNA /K TERiX

B T80T 2 e A B il L (2 530.63 + 460.39) |
(1 780.60 + 454.07) . (1 619.00 + 220.12) . (813.08 +
161.15) mnr’ , Bk PSB5K 5 HOTT AL 14 e 8 A= < 538 FE P
AT Bl O A, PR AR S I H A A Al Xt I 2R Y
40.75% \37.52% , 3 H.B9 2R Fiyal A 4 i i LA kA,
YA IL - 18 #1 BT ~ 1 HJEBORR LT M40 by 4 e A
Fo MR BOTARITREN, SHE&SEAK
BHHAREES(P<0.05), AR A7 falxf B
H) 18.61% . UiHH TL- 18 Al B7 — 1 BR &y B —Fb
TRA BTS2 —

W’
JBETIG 72 BRI PR 3 2 i i T T B H
EH TR e S0 T 5 L 2 4 JC S 408 405 2 o gt
AR ST IRV, BT 100 Y 7 AR 7 A 32 21— PR



R, TR BID Ry AR SR S 30 B L 18 SR R SN FRTTR T
I, B2 IA AT Mok 2 5T T 1 ) 2 R
FRITHUER 31 F Egr — 1(early growth response — 1) )
RBTHOT M BRATT A S AR T B R g,
B T o i 3 B U R T B3R 2Rl . Weich-
selbaum 215142 1 Egr -1 5 TNFa B %EH, 51 A
iR A0, 352 R BT RR SHE TS, i T Egr - 1 BORE
A Sl i 3 Al Y 2 5k, #3880/ i BRUSR T S2 B A
FEVE . BXRE,— 7 T FT LAAH X IR 45 A B 5P &
G xR R HA B 71— ] Ld i )R 3
FEGT R ST B PR (0 r e ik o I H X W &2 Rt
B RIE, — B IG5 1k, FE 5 35K B BD 4 1k 50
55, SEHL T kPR35 092 (5] R A [ g T R A O R
T EERKARAIREIVER .

%/In RNA SR BERE WP 4 ECMV 1 57 - IR Bl
PRI AL & IR AE R A B o8 g i 1, H A
RES S mRNA EEHE AR G A0 T8 T /Y
B, X LA E SR A Intemal ribosome entry
site (IRES) , AT Al i 2R EFTER —B/E ERF R
Wik IRESH 148 Bk S &6 TixT
B B AR R RR R o 2 2 BE A 10, ARSI )
FI IRES (93X — 55 A5, #4758 U IR 46 3% 08 3 41 O
fff [L- 18 F1 B7 - 1 ZEHATR ML Rk

RAMFR LWL R R, AR R & X HLA
% Eer- 1 JA3h, B S FIERRE A REE, TR
1E mRNA 7KEME H K FRBEHEA B F
0.1-5.0 Gy MIRMWEN, HEENTHZES Eg
~ 1A F R IL- 18 A1 B7 - 1| R, HBREER
A R B X SR BT T LS T e 1L - 18 R
B7 - 1 BUA RS, XXt T4 A M B G T
A RENERAR SR, MEERERRE
A, B RO T AL MR AR K SR 3 B S ] L EL K
RO BT i BATA, I H 2R RIS BUR
T T RYAYT , UL W LR I 8K B 48 4 iR 7 e 2
— Tl A 1 e R YR T B, LM 1 B 2 L
73 LR
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