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WE: BN WEREAKETFZA(EGER) B2 BRI EGHH 7 0% 8 e I EGFR R i 3 243 % A Bitdim
HCC827 #iii=  NKG2D B3k s m , 6 EIs 2 e /8 F T i HICC827 AN , ANl I 775 S iy 45 ( CIK)
A%t HCC827 MM A ViR YERY A8 ik, sk HCC827 4ilf 4 M s b R 4L K JL i 5 JE 5,10 wmol « L~ 41, i i i X
20 SOG4 i 2 T NKG2D e = 2 SURA R AR TRBEM DGR B (MIC) A B K& UL16 4548 M (ULBP) 1.2,
3 Feih . HCC827 iffss S 24 h J5 , 43 HILL EGFR "R/ F-BENR IS 3-BaH0 57 LY294002 | 22 24535 b 1 1
it #0151 SB203580 {5 5-1% T B e S 81 81 3 kil 7] STAT21 (2 [ A C #0135 Rottlerin 474 A , Bz FH AL =40
{4 Fr HCC827 4 fifg-# i NKG2D Ei{& MICA MICB ,ULBP1 .ULBP2 \ULBP3 [ 31k, 3575 Foxf AL AT L. #LIR
T SRR A CTK 41 B b 2s [ 6 BRZH AT IR 27 Je 41 HCC827 UM R Gk, R 525 AN R4 iR, JB ik
B2 5.10 pmol - L™'4H HCC827 41l NKG2D Fii {4 MICB ULBP1 2535 B 45 (P <0.05) ,MICA ,ULBP2 ,ULBP3
FREF G FEE XL (P >0.05) ; JLIEEE S wmol + L7415 10 pmol - L™" 21 Fr 4, HCC827 4 fifg 3 i NKG2D it fA
MICA MICB,ULBP1 ,ULBP2 . ULBP3 X Z R ¥ LG22 X (P >0.05), 5725 % B4 L%, SB203580 41 [
HCC827 4 ifi 21 NKG2D fif'{4& MICA MICB .ULBP1 .ULBP2 ULBP3 %k 5 L4242 X (P >0.05) ,STAT21 #01Y
HCC827 4321 NKG2D fit{k MICA MICB ik i 248 25 (P <0.05) ,LY294002 41 HCC827 4 i 321 NKG2D it f&
MICA ik BFERAL(P <0.05) ,Rottlerin 2 i) HCC827 4 i 2% 1 NKG2D fitf& ULBPI 235 B 1= (P <0.05) , [f]—
AHE LL IS, CIK 20 M X e B Je A S 41 HOC827 A R R BE " T REAWIERL (P <0.05) , 2L
20 : 1 W4 NKG2D PG5 1Y CIK 4T R Z 25 8/E 41 10 wmol « L' JE 3% B JE A 15 41 HCC827 4 Jfa i1 5%
HRIEZRTGITEE X (P>0.05), it JEIKEERENS = HCC827 4uffiF 18 NKG2D FLik 3Rk, 1 5m CIK 41
AT

KR TR 5 A AR R TS IR 2R S B R 5 A B R 5 Y R A 0 M s NKG2D i {4
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Susceptibility of human lung adenocarcinoma cancer HCC827 cells with epidermal growth factor re-
ceptor mutation to cytokine-induced Kkiller cells after treated with erlotinib

ZHANG Shi-kui'* ,MEI Jia-zhuan® , LIU Gui-ju’,FENG Rui-ting’

(1. Xinxiang Medical University , Xinxiang 453003 , Henan Province ,China ;2. Department of Oncology , Zhengzhou People's Hos-
pital , Zhengzhou 450003 , Henan Province ,China )

Abstract: Objective To observe the effect of epidermal growth factor receptor( EGFR) tyrosine kinase inhibitor erlo-
tinib and EGFR downstream regulators on the expression of natural killer group 2, member D receptor( NKG2D) ligands on hu-
man lung adenocarcinoma cancer HCC827 cells and detect the cytotoxicity mediated by cytokine-induced killer( CIK) cells a-
gainst HCC827 cells after treated with erlotinib. Methods The HCC827 cells were divided into blank control group and erlo-
tinib 5,10 wmol + L™" group. The expression of NKG2D ligands major histocompatibility complex class I chain-related protein
(MIC) A,B and UL16 binding protein( ULBP) 1,2,3 on HCC827 cells was detected by flow cytometery. After cultured for
24 h and treated with the inhibitors of phosphatidylinositol 3-kinase L.Y294002 , the inhibitors of mitogen-activated protein kina-
ses SB203580, the inhibitors of signal transducers and activators of transcription 3 STAT21,and the inhibitors of protein kinase
C rottlerin respectively , the expression of NKG2D ligands( MICA ,MICB, ULBP1,ULBP2 ,ULBP3) was assayed by flow cytome-
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tery again,then the result was compared with the blank control group. Cytotoxicities of CIK cells against HCC827 cells in the
blank control group and erlotinib group was detected by lactate dehydrogenase releasing assay. Results = Compared with the
blank control group,the expression of MICB and ULBPI increased more significantly (P <0.05) ,while the expression of MI-
CA,ULBP2 and ULBP3 had not changed significantly( P >0.05) on HCC827 cells in the erlotinib 5,10 pmol + L™" group.
There was no significant difference of the expression of NKG2D ligands ( MICA , MICB, ULBP1,ULBP2,ULBP3) between the
erlotinib 5 pmol + L' group and 10 pmol + L™" group (P >0.05). There was no significant difference in the expression of
NKG2D ligands( MICA, MICB, ULBP1, ULBP2, ULBP3) between the SB203580 group and the blank control group ( P >
0.05) ,the expression of MICA and MICB in the STAT21 group and ULBPI in the rottlerin group was significantly higher( P <
0.05) ,and the expression of MICA in the LY294002 group was significantly lower compared with that in the blank control
group( P <0.05). The killing activity of CIK cells to HCC827 cells in the erlotinib group was significantly stronger than that in
the blank control group at the same effector-to-target cell ratio( P <0.05). At the effector-to-target cell ratio of 20 : 1, the
killing activity of CIK cells which blocked by NKG2D monoclonal antibody to HCC827 cells between the blank control group

and erlotinib 10 wmol + L™" group showed no significance difference. Conclusion  Erlotinib can upregulate the expression of

NKG2D ligands on HCC827 cells and enhance the killing activity of CIK cells.
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It 98 P A 48 AR 1 1w, I H A R A A
RN GBI BOR T
B AW, AR, 7 TR 25 Y67 LU R
RIAE /N 22 At i S5 000 s 8 A WG S0 A /) A4 i i
2RI B ARPRRY A TR A KT
ZAk (epidermal growth factor receptor, EGFR ) ZE25 [
B, EGFR % & ik 134 14 411 71 5] ( tyrosine kinase in-
hibitor, TKT) 2% Ge Ak 21697 51 RE £ 5 8 & 1) S
RIFAER LTI A A7 3027 (R R AE T
PRAIT 10 AR SR AEME Y S80I R, i
kAT EGFR ZRLI IR G e A= Wy 7 ikia &
PR AR JCRIF T ) | 2 4 I PR 76 5 3 o s A
DR AR 0 RN 23 T MR SLRRIE R B AR A R . X
FEAC A BT 20T, 1y EGFR-TKI (1 3% B Je fig
it i B A A EGFR (IR AS49 4 i NKG2D
PCAAR 2k , 35 m 20 R 75 5 (9 25473 ( eytokine-in-
duced killer, CIK) ZH i} A549 Mg a4fe 0. A&
W EGFR 272 Y fili Jii g 240 s HCC827 Sy 5%
X4 EE OB e SH T e 501 B ARt VLS 3- it
( phosphatidylinositol 3-kinase, PI3K) | 22 4324 i 15 14
T 118 ( mitogen-activated protein kinase , MAPK) {&
AL G N S TR T 3 (signal transducer and acti-
vator of transcription 3,STAT3) .25 H 4 /i C ( protein
kinase C,PKC) %} HCC827 4 il 3 i NKG2D Jit {£& %
IRBYFEN , PRV TE IR e S 4 = EGFR 5878 U Jif it
FRAMEXT CIK 20 P A BURAA00E

1 MRS

1.1 2R il s HCC827 20 i A 52 56 % L
TR,

lung cancer;epidermal growth factor receptor tyrosine kinase inhibitor ; cytokine-induced killer cells ; natu-

1.2 FEKXFNE5MNEE Roswell Park Memorial In-
stiute 1640 ( RPMI1640 ) %% 77 £ty H 3% [E Gibco 2o
A ;CD3 il [ 32 [ Pharmingen 23 7] ; 1R i &0
Tit A% 0 19 P ARG N 7R & 1 3 56 [E Promega 20 7
MAPK i 1] 57 SB203580 . PI3K #7571 LY294002 ,
STAT3 #jk17 STAT21 . PKC #1171 Rottlerin W4 F 35
[E Sigma /7] SR E R DG (fluorescein isothiocy-
anate , FITC) FRiC 1L RPN 1eG1 — 4l AL 50+
124 B HE W Ho R A FR 2 7] ; MICA [ MICB, ULBP1
ULBP2 ULBP3 Hd5p I jii 240 i A W F 56 8 Becton,
Dickinson and Company /A ) ; JEIEE W B _EiRES (K
O E) I HU SR, SRR 0 40 10% JiG 4= 1L
(1) RPMI1640 5550 B 2 T Wk I

1.3 CIK fpangHl& RIS AR Sh A
JikifL SO mlL, 2 BRSCHR [ 7] J7 i35 5% CIK 40, 4
2 ~3 d BB EEEE IR, R 14 d T, S R A
oA 7 CTK 40 70

1.4 HCC827 patgs: i HCC827 4 fifl 2
P RPMI1640 4ilfifd 335 J7 2 (5 (R BUM R0 10% Jif
B 12 KU - LTV R K& R) MBS, F
37 C MRBUMEL 5% CO, FEFRA e & , fr bl il s 57
LAY 70% ~80% , Jit i 7% 0. 25% etk B AL,
AR

1.5 M E % & e Xt HCC827 4H i
NKG2D fit fh RiZ B M HCC827 41 il LA 5 x
107 L™"2eFhF 100 mL 53850, 43 Ry 0 BRI
JEERE 5,10 wmol « L4, 5555 24 h J5, 28 (X IR
HAINZTY, JE e 5,10 pmol + L1 143 SANA
5.10 pmol - L™ JEIBHJE , 4kEERT % 24 h, 7 LI,
Jii 7340 0. 25% [ BRI AL, Wtk HCC827 4,
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MR EL 2% WP ¥R WK ( phosphate buffer saline, PBS) JE 4%,
P YA, 3 4 10° AR 1 pg A MICA |
MICB, ULBP1, ULBP2, ULBP3 H ¥, F 4 C [z B
30 min,PBS Y%, FEA FITC Fric A9 1L 2EHi /N B
TgGl —470,4 CAREL N 30 min, L) g0 PBS ¥k
FRGEE RSO REDUATI — 3T, BAL, [R8 1gG1 fE
B REBTAAR , F R AN A 53T 1 % 10" 41 ffd v iy
FRPAE20 16 550, 5 B 1 00 2 3%, 6 D00 400 i 3% T
NKG2D Befk EELHLARAMESRE AR T B G H
(major histocompatibility comprex class I chain-related
protein, MIC) A | B & UL16 254 % H (UL16 binding
protein, ULBP) 1.2 3 [J33iX, HESK 3 K,
1.6 7= 4H A4 EGFR T iiF 43 F # 57 X4
HCCB27 28 A NKG2D Efk Rz R O EUE
KR HCC827 4iififd, 15577 24 h J5 , PBS Wik, 114k
OME Ay RS AN IR 2 L SB203580 £H \1.Y294002 4 |
STAT21 41 F11 Rottlerin 21, 25 [ XF B 414 I 25 4,
SB203580 4H ,LY294002 £ STAT21 £, Rottlerin 2§
4% 5 B A SB203580 25 pmol - L7', LY294002
15 pmol - L', STAT21 30 pmol - L', Rottlerin
T AREERESR 24 hS R, LA S
JEAX 73 A HCC827 41 Jifg 2 i NKG2D P& MICA |
MICB ,ULBP1 ,ULBP2 ,ULBP3 f{Z£ik,
1.7 SR SERERUEWN CIK 48 RO iE %
PAKESR 14 d 1y CIK 40 S 200 40, Ak % %A=
KRy HCC827 i (J3 2 2 40 - AR 25 WA AL A
10 pmol + L™ YR EEJEI% & JEAE TG 41) B i , 42
®1 [EiREREX HCC827 i NKG2D B FRik i) 300

5 umol - L

RCHLEL 10 01,20 £ 1,30 @ 1 L[RlBE5E 24 h, AW
I8 ST P A T 3R T ) B, 2 B SCR
(81747, /o AR CIK 40 g %F 2 4 HCC827
YU A TE M. UG EE 20 ¢ 1 B, CIK 4 ffg
5 NKG2D Hyp = | I [ F 15 min, SR 51 A
10 wmol « L™" JE3% ¥ JEAE F UG i) HCC827 4, i
A CIK ZHAE AR50 PE. B 3 IR,

1.8 Zrit=F4abi® )W HH SPSS 10. 0 G it 844k
155307, T TR EL £ ARifE 22 (x +5) IR 2R
o RIS R R T 22007, P <0. 05 22 A Gt

2 #R

2.1 CIK fpaRs 1% 14 d J5H) CIK 428
A A0 MACRI , CD3 ™ 41 MuicAE CIK B 40 i L
%1 > 95% , Hirp CD3* CD56* (32.57 +2.38)%,
CD3*"CD8 " (85.16 +3.94)% ,CD3*CD4 " (21.08 =+
3.15) % ,CD3 " #iiJffirh NKG2D #i5% >80%
2.2 JE&ERI HCC827 4AAl %R E NKG2D B {fk
MICA .MICB ,ULBP1 ,ULBP2 ULBP3 *iX 8201
R NFR L, S AX A, g S,
10 pmol - L™" 44 HCC827 4 Jifd % fi NKG2D i {£&
MICB , ULBP1 ik B & 25 (P < 0. 05), MICA |
ULBP2 ULBP3 ik 22 R Gt X (P >0.05),
JBIEE 2 5 wmol - L7405 10 wmol - L™ 41 r %%,
HCC827 Ziffi e NKG2D fi{4& MICA .MICB ,ULBP1 ,
ULBP2 \ULBP3 ik 2 R o814 L (P >0.05)

Tab.1 Effect of erlotinib on expression of NKG2D ligands in HCC827 cells (xxs)
21 531 n MICA/ % MICB/ % ULBP1/% ULBP2/% ULBP3/%
73 6 R 3 95.42 £2.52 79.03 £2.47 2.71 £0.89 20.44 £0.93 1.75£0.47
JEIEEJE 5 wmol - L'4H 3 95.26 £0.34 87.02 +0. 83" 12.14 £0.30* 20.60 £0.62 1.88 +0.14
JEIEEJE 10 pumol - L™'4H 3 96.10 £1.59 89.53 +3.27° 11.96 +1.22° 21.27£1.72 1.94 +0.28

Y+ 5% FO IRAL LA P <0. 05,
2.3 EGFR TifFq FHI S 7% HCC827 Ak |
NKG2D fi & MICA, MICB, ULBP1, ULBP2,
ULBP3 FiEH &M 250 0L3% 2, S X4
kv 4%, SB203580 41 [ HCC827 4 fifi 3¢ i NKG2D [t
& MICA \MICB ,ULBP1 ,ULBP2 ULBP3 #ik2 5%

Gt E (P >0.05), 525X A L,

STAT21 21 HCC827 4 i % 1i NKG2D EL{A& MICA |
MICB 3235 i 244 & (P < 0. 05), LY294002 4 ¥
HCC827 2 ffd 3% 1 NKG2D Fi f& MICA Fik I E 1%
(P <0.05), Rottlerin 24 fY) HCC827 4 ity 3 Ifj
NKG2D fii{4 ULBP1 ik B E 25 (P <0.05)

%2 EGFR TS FiMHFxt HCC827 #f NKG2D E k& ixaI 50

Tab.2 Effect of inhibitors of EGFR downstream molecules on expression of NKG2D ligands in HCC827 cells (xxs)
2 ) n MICA/ % MICB/ % ULBP1/% ULBP2/% ULBP3/%
73 6 R 3 95.42 £2.52 79.03 £2.47 2.71 £0.89 20.44 £0.93 1.75+£0.47
SB203580 £H 3 94.60 £1.31 77.69 +£1.82 2.57+£0.33 21.66 £1.09 1.76 £0. 19
STAT21 24 3 98.62 +0. 14* 86.43 £0.65" 3.26 £0.22 20.27 £0.22 1.86 +0. 14
1L.Y294002 21 3 78.67 +1.44*° 77.28 £3.24 2.58 £0.56 21.33 £1.15 1.83 +£0.20
Rottlerin £ 3 93.72 £2.54 77.81 +£6.08 29.15 +1.18* 20.31 +1.74 1.81 +0.18

T 5% FIX A L P <0..05,
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2.4 CIK fifaxtkEAMIEREANMEERERIER
J5¢H HCC827 MRy R{miEHE AL 10 1,
20 11,30 : 1 W, CIK 20 M % 4 2 25 9 15 7l 40
HCC827 4 () 25 455 243 3 o (14. 85 +£2.20) %
(42.15 £3.02)% . (50.08 +1.16)% ; CIK 4 Jfi %}
10 wmol - L™" JEi% % JE 1 Fl & 4 HCC827 41 g iy
R R (21. 44 £ 1. 04)% . (51. 60 =
1.48)% .(61.99 £0.90) % ; [7] —Z{ 4 HL B, CIK 4
X JE 7% 25 R A S 4 HC.C827 4t ) 25 405 2 44 i
FERTARELYIEMA (P <0.05), &8 20 = 1
b2 NKG2D Bt 4] 5 9 CIK 40 X 4 42 25 9
FHLLAT 10 wmol + L™ JE 3% 5 JE 11 Fl )5 41 HCC827
AL A 353 5 (7.82 £0.84)% . (8.20
0.54)% ,2 LR ZEF TG #E L (P>0.05),

3 itig

NKG2D-NKG2D P {4553 % 4 3 (4 il g 25 4
SERLASTIN R S e i) EZEHLH] . NKG2D 2 LA %
PEANHL I J3E 1Y 3 BT AL Ve A2 AT AR FAR R
(natural kill, NK) Zififd \NKT 4fiJfg .CD8 * T 4iififg .ydT
R R SRR TR 9 CDA T T il i SR I 34 Rk
NKG2D fig {4 F 4y % MICA/B &% ULBP™' | ix seig
AT I 98 40 B 22 Tz ek, 5 6 v A i o T
NKG2D Z AL, &, WO BUIMIR S e )i 25, NKG2D
PCPAAE 8 B I 8 S 32 36 9 7 B Bl 5 | 72 O
?3‘_3[10-12: .

#In) EGFR 25y S (1 il i 8 i A A7, (B2
WE o 1 00 A AT 2 7 A Z2 e UG iR 2, S B
)36 7 A PR A2 4 52 B R o 4Rk, I 48 ) 3G
STHEA S IRIT 52 B 5 WSS 3% W b9 9 2
R DA L0 P A 4 L 1 I B 2R R A X S DLk
LI 95 B Rl i A b A3 Bz AR A DY 32 4% 2 (h-
man epldermal grouth factor recepter 2, HER2 ) fH{EZ,
Ji9E ) HER2/HER3 J PR J 45 figg 41 B 934 MICA |
MICB'™ HE— B BFFCUESSHEFE TR Y7 HER2 FHAE
FLIR R 507 205 B A N NK 20 i 2 g %% U1 A1
ST RIRBF T A AR, B S L R AT T s e
AR T MIC 235, L ) VR 77 AAORI AR Py B 92 4 i
DREE VI, R, SRR R EGFR {551 %
5 NKG2D BCiR ik Z [0 /9 5 & , WEFE L )6 97 2y
Poxf EGFR 5 7% T i g J6 £ 5 I U8 & Jfd ¢ 1mg
NKG2D BLAARFE5 1 52 Wi b JHEXof 6 982 40 i 235 495 136 1k
FRISZ L , Al ) S B 48 1) 30T 7 B AL 13 A RE B o

EGFR &P 58 742 7 ifi fif 487 1 5K 5 ik A, H: o
(T A5 5 0 B A 5 Ras-Raf-MAPK i % \PI3K-22/
TR E R TR [ Il ( serine-threonine kinase , AKT) i %

F1 STAT 38 %55 , EGFR Jii5 fe i i bk {55 38 K
i P98 A0 B 1 B4 B L Ak R T I A AR RS
NKG2D FefkFRiksz ZFpE Ry, Hf MICA (3%
ik3Z STAT3 PI3K \MAPK %553 FifpEi 157, A
WEREWMEE T Lk {5 5 3 i b 2 T 78
NKG2D FeikZik rh i /E I, 45 R R, STAT3 43+
) STAT21 #8257 HCC827 4 Jify 3 i MICA |
MICB 32k, #&n il STAT3 43 1& fkREde =5 MI-
CA MICB ik ; PI3K $1] 7] LY294002 [&fik T MI-
CA 3Rk, #2878 PBK T A G HES 5 MICA &
23k s MAPK 40 F 3 % SB203580 A~ 5211 HCC827
YR 1E MICA ik, 3R W] MAPK 73F A2 5 MICA
AP PKC #1171 57 Rottlerin 3475 7 HCC827 4 Jify
i ULBPL %3k, 5 18w i% 2 Je 14 = HCC827 iy
ULBP1 3Rk AT i 5 A6 PKC 3 HEA . F4h,
AT R BN, JLIE R e T W5 HCC827 4i iy 3
ifii NKG2D it {4 MICB ., ULBP1 3 ik ' 2 1 & | CIK
2T JE IR JR A i 2 HC.C827 4t ) 2% 155 5 8
B ETARAYELL, $/5 JE % B e n] LA &
HCC827 43 NKG2D Jig {4 32 1k , B4 i H % CIK
20 b A% A BB 5 48 NKG2D g f 4] J , CIK 4]
o B 9% 225 JE At S 1y HC.C827 44 i %) 2% 445 7% M W)
TR, X B CIK 2 fifd %) 2 48 74 il i 9 HCC827
Y M A 1 2 38 1 NKG2D-NKG2D Bt {415 5 3 4%
RYEVER, ek 2 e 2L o 3 = HCC827 4l it 3¢
i NKG2D it f& MICB ,ULBPI )3k, #¥9% CIK 41
Xt HCC827 41w i) A A3 1

A 5T 45 R4 R, EGFR-TKI AJ G838 i 34 548 i
e 2 L 25 TELT TG A 1740 2 35 R K i A P 35 1, DA
P2 5 S AN B T M RE 8. . EGFR-TKI Bk 45 CIK
YA 7 AT SRR A A 2o 24 20 B G R VA T T B — il
J5 58 R X AR 3 45 25 1) B A A /N e it e A o
SR 5 WA o FH Bt I e ML 1 R 50 = W, A
5 5 Z A SR AR IR SE o

SE K.
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