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The Reversion of Tumor Cells Malignant Phenotype Treated by ICA and PJM
and Its Mechanism

XUE Xing-kui, ZHANG Ling , WANG Yun, MAO Hai-ting, LI Deng-hua, WEN Pei-er, CUI Shu-ling ( Institu-
te of Basic Medicine, Shandong Academy of Medical Science, Jinan 250062, China )

[ Absract ] Objective: To explore the mechanism and reversion of malignant phenotypes in a highly metastatic human
lung tumor cell line. Methods: Suppression of ICA and PJM on PG cell line and the effects of PJM and ICA on PG cells
sensitivity to lysis by CD3AK effectors cell was studied by MTT assay; the expression of bcl-2 and c-fos was studied by
RT-PCR and flow cytometry, the expression of HLA-A,B,C in PG cells was examined by flow cytometry. Results: ICA
and PJM inhibited the growth of PG obviously. ICA and PJM could significantly enhance the expression of HLA-ABC anti-
gen and c-fos gene. ICA and PJM decreased the expression of bel-2 and enhanced the the susceptibility of PG cells to lysis
by CD3AK cells. Conclusion: ICA and PJM can reverse the malignant phenotypes of PG cells, enhance the recognition
and killing effect of T cells.
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ghinig, BT A EOLEE, th AR B 25 1F BT ] 4 155 2 52 2
W PR g e 8 PO & E( MTT ), Sigma 2 &) 7=
fife AN DMSO ), 43 #7 4t , b 50 W A RS 4046 T
ANFEIFEE . NP HLA-A LB, C B, b KR E 2
B f g2 % 7= o /NPT bel 2 Fpt /NPT c-fos
BT FITC( SRR 28 E R bR B EPT/N R 1gG it
{&% Santa Cruz 2775 he TRI Zol Reagent, GIBCO o
&) 7% 5 s AMV Reverse Transcriptase,ift%( T AT
7= dho Taq M, ANTP, B HL 5| 9, sangon A F] 7= i
DEPC, Promega A Rl P= o 514 : c-fos sense: 5'-TCGC-
TACCGTCGTGACTTC-3"; antisense: 5'-AAACAGAGGTC
GCATGCTG-3"; bel-2 sense: 5'-CCACGGTCACTGCCAT
CTC- 3'; antisense: 5'-CCCTCCTGCCAATGCTCT-3; B-
actin sense: 5'-GTGGGGCGCCCCAGGCACCA-3'; antise-
se: 5'-CTCCTTAATGTCACGCACGATTTC-3', H I ¥ 4=
TAEY) TREHE AR MRS A FRA 7 A%
1.3 MTT AR 20 it 4 5

ZHESCHR 2 JHEAT, S5 40 410 1CA 200 pg/ml,
PIM 0.1 pg/ml,ICA 200 pg/ml + PJM 0. 1 pg/ml Fl4H
M REZH, 4 WIEFH 12,24,48,72,96 h.
1.4 ST PG 40 M2 i 41 5L HLA-A, B, C
T

I sE FaR AN 72 h 4% 4RI IR 2 PG 4 i
( >10%), ZHE3CHR 3 JEAT .
1.5 4 ARSI 40 it c-fos, bel-2 25 H

I3 BISCAE 45 A BRZE A R i > 106 ), S BESC
Mkl 3 kAT
1.6 ¥4 5% PCR( RT-PCR ) PG 40 c-fos, bel-
2 K[ mRNA /K3

S WA SCHRL 4 1, 23 S WCEE X6 R 2 FAL BREHAVEFH 72 h
JE B PG 4 Jfd, $ B8 TRIzol Reagent i B #4142 B 4
RNA,RNA & & J5 #5417 RT-PCR. 30 5% 3% F b 44 £
RABUH 20 plo PCR P73 0 K B ARFUR 50 wl, A6 26
SR 8 94°C 1 min, 1B K 55°C 1 min, ZEf 72C 1
min, §" 1 34 N, B 72°C ZEH 10 min, DNA BEKE
FLUK S 2 AN BT A R WLEZ 45 IR FA IR, PCR =)
1 : Gel Dos 1000 BEFE G 53 AL F 4 % v 4% 551, LA
B-actin FE RV R N 2 B, I 4556 ) mRNA (1) FH X2
STy g
1.7 MTT ¥4 CD3AK 40 MI %t PG 40 Bt it % 105 1
FHLSJ

WY A E PR 40 . CD3AK 4 i 1Y 15
S e EaR A A BRI, A rhIL-2 100 U/
ml,CD3McAb 0. 1 pg/ml % F CD3AK 4 fif1,37°C,5%
CO, FIFH 4 d J5 45/, MTT ¥A460 CD3AK 20 g 5445

T SRR ALFRAL X R4 PG ¥EAR T, 76 96 FLARCT,
FRBHE L R 3.125:1,6.25:1,12.5: LI AZCHE 240 g, 3
TRE A5 R B2 20000 A4 0o R A Ak FHLEEE A48 i X6 R 2 1 X6 TR
Mo B 1.3 7. B FAIAKIIRE ARG

A g ) o ( 1 - AN B IR |

A F20H 100%
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SR o R0 B XA 0 S5 X B A A T LA e A3 T

2 5 R

2.1 ICA,PIM Xt PG 20 Ad At 185 7 410 1R 2 1

ICA,PIM YEHT PG e AS [ Af 1], 45 5 B 1CA
200 pg/ml,PIM 0.1 pg/ml,ICA 200 pwg/ml + PJM 0. 1
we/ml FEF 24 h 5, ol SR BB B I EIVE R, PIM B 90
HVE B E(P<0.01)( WE 1), FH ICA,PIM X
PG 20 A 1 190 41 A P S22 ek ) 55 A A 56 2R

B 1 PJM,ICA 3t PG 408 5H 2 A B 2SN 22
Fig.1 Influence of different time of PJM,
ICA on PG cells proliferation
* P<0.01

2.2 SR I 4 i e i HLA-A,B,C 01

ICA 200 pg/ml,PJM 0.1 pg/ml,ICA 200 pg/ml +
PIM 0.1 pg/ml 4B PG 40 72 h & , 46 0 3% i HLA-
ALB,C PR FE R B B BT & (P <0.01), B Xt
ME2H 10.91% 4515 & 44.30% ,64. 88% 1 68. 21% ( I,
#1),
2.3 IS 40 M c-fos , bel-2 2 A

ICA 200 pg/ml,PIM 0.1 pg/ml,ICA 200 pg/ml +
PIM 0. 1 wg/ml 4b3H 72 h J& , PG 4l c-fos B 13155
AR TR P <0.01 ), £ILFM 7. 02% 43 541
EE 12.99% ,20.04% ,26.37%( U3 2 ), PIM,ICA,
ICA + PJM ALBE 72 h J5, PG 41K M bel-2 & Rk %R
A BRI SRR P <0.01 )( L3 ).
2.4 ikksE PCRC RT-PCROKN PG 4l 1 c-fos , bel-
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2 B mRNA 7K

e 2 fFis , BRI 500 bp B B-actin 1196 bp
) c-fos FEA B, 5 X HRZAAH LE, ICA, PIM, ICA + PJM
2 c-fos FENIFIRIG 7, 745 BOAR X A it (5 A KT R 41
B90.42, 3 9142554 0.57,0.62 F10.72, & 3 fizs,
FEHm] WL 500 bp f4 B-actin A1 315 bp B bel2 A A
B, 5 RELH A, ICA, PJM, ICA + PJM 4H bel-2 JE[H
FIR TR, 48 R BOkE D6 f(E G FRZH Y 1. 00 4351
TKEHN0.78,0.73,0.70,

%£1 PJM.ICA RIS PG MAE % B2 c-fos EE RT-PCR ¥ 1 F BBk DT E R
HLA-A B, C FEMZAAEH TSI Fig.2 DNA electrophoresis analysis of c-fos gene mRNA
Tab.1 Changes of HLA-ABC antigen expression expression of control and treated PG cells by ICA and PJM
of control and treated PG cells 1: DNA marker; 2: ICA + PJM; 3:1CA; 4: PJM; 5: Control

HLA-ABC + HLA-ABC
Dose( pg/ml) Cell number Antigen expression P
(/8 000) ratiol % )

Control 873 10.91
PJM 0. 10 3 544 44.30 P<0.01
ICA 200 5 190 64. 88 P <0.01
ICA200 + PJM 0. 10 5 457 68.21 P <0.01

Fz 2 PIM,ICA %5 PG R IZE c-fos EHRMAMATTL

Tab.2 Changes of c-fos antigen expression of

B3 bcl-2 RT-PCR ¥ 18 5 Bk R
Fig.3 DNA electrophoresis analysis of bcl-2 gene mRNA

control and treated PG cells expression of control and treated PG cells by ICA and PJM

c-fos + cell Expression 1: DNA marker; 2: Control; 3: ICA; 4: PJM; 5: ICA + PJM
Dose( ug/ml) P
number( /8 000 ) ratiol % )
Control 562 7.02
PJM 0. 10 1039 12.99 P<0.01
ICA 200 1 603 20.04 P<0.01
ICA200 + PJM 0. 10 2110 26.37 P <0.01

&3 PJM,ICA %[5 PG 4HH3RIE bel-2 PHIEAMHZIL
Tab.3 Changes of bcl-2 antigen expression of

control and treated PG cells

bel-2 +cell  bel-2 antigen
Dose( pg/ml) number expression P

(/8 000 ) ratiol % )
E4 PJM,ICA 3t PG R R8BSR BN

Control 3150 39.38 Fig. 4 Effects of the ICA,PJM on the sensitivity
* P<0.05
ICA 200 1 866 23.33 P<0.01
ICA200 + PJM 0. 10 678 8.48 P<0.01
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WK 4 fron, % BRZH CD3AK 40 i1 % PG 40 M i) 5
B AE A [ Z0H0 FE B 3. 125, 6. 25,12, 5 W43 51 h
42.95% ,63.86% ,72.15% . 5% HALHAA L, ICA b3
2, CD3AK 4i Mg i 2% 3 %, 43 50l o] 48 T+ & 58. 39% ,
80.38% ,89.72% ; PIM Kb B4, % 175 5 43 I vl 42 T+ 2=
50.17% ,70.05% ,91.75% ;ICA + PJM AbFRAH , R 5%
39K 60. 72% ,78. 43% ,91. 46% . 45 K- W], PIM,
ICA AT LA 25 $4 75 CD3AK ZH i %t PG 20 ffd 1Y 3% 405 1%
{ic

34 it

MHC- T 2855 X T G 55 25007 20 i i) L 3 Bk 44
AR A M A AR o E PR A0 e T LA 3 o
Fe3k MHC- T 28 73 36 3 5 05 2500 248 B A 343 591 A 8
dio BFFRERM, AMERIR Z M98 HLA-A,B,C 7+ F &
KRR, BBk . MHC-T 280 THIR B & —
RO 5 0 F 8008, I 32 804 W% T 1 08 1 0 4
F OB A R H PR — A SRR X, B
JUA 5 W F 85 G AT . 7 H 3" K ik A rel/
NF-kappaB 145 & i &5, 7€ 5" K ¥is /1 AP-1/ATF 1
THFA . IR F AP-1 2 H c-fos Fl c-jun
RN R (A A 22 AR, W] DL S R 1 A Y
Wl s A g Al A £ W /AR MHC-T 2%
rF——H-2 Ja3h F i ek 48 & MHC- T 284 F 1K
TR Z —L 7). Barzilay %08 D6 o-fos 2K [ 5%
e 3LL bR 40 M )5, BT LU Ak MHC- T 2838 R Y 3%
1K, I B REAR T 33 b iR 4n i 0 1R 2B B R R . 1
AT R i 5 o0 4k B BEAY 1 I 40 i b, & B
MHC- I 284> T B 5 M c-fos K THEAL A K.

AT K& BL, PIM, ICA /£ F PG 418 )5 , PG
i HLA-A,B,C K0 F KM 10.91% 5 514 5
% 64.88% F 44.30% , W5 & B A N H T & E
68.21% . [FlW;, 25 % 4F H J5 9 PG 4 il c-fos JE A
Feik A B B4R, PIM, ICA 1B FH 20 43 91 H J5 Sk 1Y
7.07% ¥ 5 & 20. 04% 1 12.99% , W & BE 4 1 H
e & 26.37% o FATF B H RT-PCR J7 2 # Pl
PIM, ICA 1E FHRTJ5 B9 PG 400 N 1Y c-fos mRNA 1) %
R, SRR E 4 mRNA ik w0 5
TX R4 . cfos 5 HLA-A,B,C EKIiEMAH XX R
7~ c-fos 2 P2 W T REXT HLA-A, B, C PLIR £ IEAH 12
HEVEH

CD3AK 4fi ffd & i CD3 BL4g (112 35 T 3006 I R~
B, & DL T 9k 40 B Ry B B S 5 A R,
AUy CD3 *,CD8 * Alal CD4 * , n] 3@ i % #0410 i i

BRI EEDREER U F CTL W E# R
$iJ5 . MHC- [ 2843 FXF F CTL 40 M % 4% 4t b Jg
ERAEZEZ X, B FMEaE MHC-1 X5 T
2 AR R Ik B 58 Al JG, R U AT DLGE A 0 T MHC
53 1Y 2% 35 T AR HE ML AR G 92 W 2R 0 ke Jgg 4 it
AL RN 2B . AR5 & B, ICA, PIM W] A5 54l 42
= PG 4 Jfd HLA-A,B, C 7> T3R5, #£ 5 PG 410l
X} CD3 AK 21 i () 25 473 B0 o PIML, 1CA [R]85 1 9
PG 40 M 3 - 40 i £ [ -bel 2 19 mRNA FIEE H 19 £
KK, PIM,ICA, PIM + ICA 40 38 2H A9 mRNA #H %}
FIREMN 1.0 35 F % 0.78,0.70, #10.73 ;4K
HFRIBHM39.39% 73 0B 2 11.59% ,23.33%
8.48% o A bel2 & —Fhyt TR M, B oYL
KRR PIM, ICA 1] GE4d PG 41 i A% I T B skt 18
fn. I, PIM,ICA #£7 PG 40 %} CD3AK A4 5% 14
BB, FTREW 5 F M bel2 HEN KL AH X, ABF
5% K I 9eg 0 22 MDA 9T X TCA FI PIM 4 It AR 157 32
BET RSB AK 4 . D& F ICA, PIM Xt i 2 H 36 3k
) TE A 8 AR HLE] A R i — D IR AR .
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