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HEZE 1 (mTOR) P45 5 PKR iR MR, SR IA BB AF (88 myay 7 ZAMIbia P B G, [k ] ey gl Al 212 4
NSCLC ' PKR IGF-1R iK1 0L, I HF Kaplan-Meier 223047, Western Blotting 5 13 Fliiiijes 20 fL k PKR . p-PKR ik ;
i3 P B 3 (SRB) kil PPP | Rapamycin 55 259 /E F 5 X 5 2235 B ARF2 3K p-PKR 4Ll 22, [455R ] 4241 NSCLC &
Hh PKR™/IGF-1R" B #1145 F B/EAFR (21.6%) B BAK T PKR™/IGF-1R™ & (74.6%) KHMEH (58.2%) (P <
0.0001), 81 ZHZE A Hr#R PKR/IGE-1R A FRIEYI A NSCLC B % S AR ST 5 25 SRB 45445 5% 1 ~ 3 K,
IGF-1R I3 PPP 3 wmol /L 7E 6 /™ i 4 bk rh 34 R o A0 40 AE G, #E 0.3 pmol /L FHE{RF2 1% PKR Fl/5k p-PKR
H1792 F1 H292 Rk b | %5 oAl 20 S ik 58 RE ) 20 2E K 10 mTOR #0157 Rapamycin & 1.0.1 & 0.01 pmol /L 3 4518
R AE A AR T o UL B AR A A Km0, (4598 PKR BEG IGF-1R AT F NSCLC (s , PKR K151 H1792
H292 4 ik, IGF-1R #4fi57) PPP HLA5 1 & 04, (H X3 F mTOR #0135 Rapamycin , < UL B A5 T, 38 7% BT 38 3 A6
PKR AYZEiAk EHE 4 IGF-1R #0157 PPP 1995 A .
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Value of Double-stranded RNA-dependent Protein Kinase on Prognosis Prediction and
Screening Target Therapy for Non-Small Cell Lung Cancer

GUO Cheng-cheng, HUANG He, LIANG Chao-yong, TIAN Ying, LIU Ting-zhi, LI Xue-ying,
HONG Huang-ming, LIN Tong-yu*
(State Key Laboratory of Oncology in South China//Cancer Center Sun Yat-sen University, Guangzhou 510060, China)

Abstract; [Objective] Double-stranded RNA-dependent protein kinase (PKR) is a hot pot in cancer research. However, it
should be confirmed that whether PKR is an independent prognostic variable in the patients with non-small cell lung cancer (NSCLC).
In the present study, we investigated the correlation between PKR and metabolism related biomarkers for NSCLC, identified the
markers that could further improve the prognostic significance of PKR. On the other hand, we planned to study the relationship
between PKR and some tumor metabolism related products, such as IGF-1R inhibitors and mTOR inhibitors, so as to improve the
outcome of individualized target treatment. [ Methods] Tissue samples obtained from 212 lung cancer patients were stained with an
anti-PKR and anti-IGF-1R. Immunohistochemical expression was scored and used for Kaplan-Meier survival analysis. Western blotting
was used to analysis PKR and p-PKR expression in 13 lung cancer cell lines, and Sulforhodamine B method (SRB) was used to detect
drug inducing Cell inhibitory rate. [Results] The 5-year overall survival rate in PKR*/IGF-1R"" patients (21.6% ) was significantly
lower than that of PKR"/IGF-1R"" patients (74.6% ) and others patients (58.2%) (P < 0.0001). Univariate and multivariate Cox
analyses revealed that this PKR/IGF-1R combination was an independent predictor of overall survival. SRB suggested that IGF-1R
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inhibitor PPP can significantly inhibit cell growth in all of the six cell lines in 3 wmol/L dose in d1-3. In 0.3 pmol/L doses, PPP can

inhibit the cell growth in H1792 and H292 cells,which weakly expressed PKR and/or p-PKR. There were no significant difference
when treated in mTOR inhibitor Rapamyc in 3 dose levels (1,0.1 and 0.01 wmol/L) in 6 cell lines. [Conclusion]PKR/IGF1-R is a

significant predictor of prognosis for NSCLC. PKR/IGFI-R may be a promising approach to improving screening efficiency and

predicting prognosis in NSCLC patients. H292, H1792, which are low expression of PKR, are sensitive to IGF-1R inhibitor PPP | but

not to mTOR inhibitor Rapamycin. What’s more, it’s valuable to select the NSCLC patients who are sensitive to the IGF-1R inhibitor

with the detection of PKR expression.

Key words: double-stranded RNA-dependent protein kinase (PKR) ; IGF-1R; mTOR; target therapy ; prognosis ]
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il 7 (R1507, PQIP) & mTOR #11 il %] (RADOO1 |
Rapamycin ) i 24 1 40 ifi bk , H292, H322 ,A549 4 |
RPN BUR A AR S, FRATTEREATAS49,
H1299,H1792,H226,H322,CALU -3,H1347,H1650,
H460,H661, CALU-1,H292,838A Jiifi Ji5 41 Jifd 1k 1
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R, FIREMA 1 h, —Pi . B-catin( 1:10 000,
Sigma) PKR (1:1 000,Santa Cruz Biotechnology 7%
F]) .p—PKR (1:1 000, Cell Signaling 2\ 7] )4 °C %
F b, & 0.05%Tween20 ) TBS 25 tf ik
(TBST) ¥k 3 WK, BHIK 10 miny —Hi Lk 5%/Bi g4
WhdiE 1:10 000 Ve FERRRE, S —R % 35 B EiR
1 h, FH TBST WP 3 ¥, AKX 10 min, LINCOR
75 H) Odyssey T AL I CLx ODY0518 49 4
PVDF i, Wi FH Odyssey software it 5% 45 5547, B-
actin fENNZ:, BAFEARTEE 31K,
1.5 #EZ A B % (sulforhodamine B,SRB)
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tocris 23 7] )3.0.3,0.03 wmol/L, Rapamycin(mTOR
1 7] Rapamycin, %[ Sigma 23 )1.0.1,0.01
pmol/L,37 °C,5% CO, W41 T8 24 48 .72 h,
FpFp b2y Sk E 3 AL,
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Y, LRI 70 wL 28 4 CHUA Y 10%1
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DRV 155 7Y 147 Z2 PR 3R AT, 1 I DR 9 B 24K
(AR, P50, WRCIRAR B, e 20 202 ) 1 A P b
B R IR X EAFRT R A R RS 58, P <
0.05 INN A it 2= L, Git Mk ok A
SPSS13.0,,
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2.1 PKR #1 IGF-1R BX & 1€ 4 Bh & #5 5 49 ¢
NSCLC K5 &

1 4 212 i NSCLC £ Al PRAEFAE . Horp
B2 AT 7 B AEE . R/ R
(79 i), 7 P AU + /R (66 B, 1 A Hii
VAR50 (38 ), 35 AR JE (10 i), HoAtb A
FIZER % (12 ) . FRATH PKR B4k 5k 55 FH
FEIR I A PKRY, BHAPE sk 5 BHAE SR 3K 05 R PKRY,
[ H 4325 IGF-1R" M IGF-1R" k1 4¢ it/ #hr
TR [F F K58 B A PKR 4 IGF-1R X & 4=
R, 25 5 & B, & 1 frs , 441 NSCLC
B E R PKRY/IGF-1R™, B & WA , PKR™/
IGF—1R" 5 4F B A7 (0S) 43 5 h 74.6% ,58.2%,
21.6% , EZW PRSP <0.0001), HREER

&1 212§l NSCLC B& Kl FRIFE
Table 1 The characteristic of 212 NSCLC patients

(cases)

Total PKR™/IGF-1R" PKR™/IGF-1R" Others

Characteristic

Age 212 54 61 97
Gender

Female 110 26 32 52

Male 102 28 27 47
Histology

denocarcinoma 119 29 31 59

SCC 93 24 26 42
Tabacco History

No 28 7 9 12

Yes 184 56 46 82
Pathological Stage

1A/IB 6 3 1 2

ITA/TIB 30 8 9 13

1A /TIIB 91 22 31 38

v 85 21 20 44
Treatment

0 7 2 3 2

0+C 82 22 21 39

0+C+R 3 1 2 0

C 83 17 26 40

C+R 37 12 9 16

SCC: squamous cell carcinoma; O:operation; R:radiotherapy;

C: chemotherapy
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B 1 PKR/IGF1-R BX&HRIEHX NSCLC & BERFE
KU B A E
Fig.1 Prognostic significance of markers as assessed using

Kaplan—Meier survival estimates and the log—rank test

SrFT RN 42U B 2SR (HR : 1.50,95%CI:0.91-
225, P=0.03). /M (HR:1.97,95%CI:1.10 ~
3.37, P =0.01) PKR/IGF-1R (HR:5.5 ,95%ClI:
2.29 ~ 12.53,P < 0.0001) . 4E{#% (HR : 1.04,95%CI ;
1.01 ~ 1.07, P=0.04) R S AEAFR BT UG %
ZHNZ DM ER, W (HR:1.84, 95% CI1:1.01 ~
3.16,P = 0.01) .PKR/IGF-1R (HR:5.1, 95%ClI:
2.19 ~ 12.16,P < 0.0001) 58 BAfF )00 A7 TS
2.2 PKR %% 5 IGF-1R & mTOR #J§i 3| 3 ik
Z B X &R

13 Foltfiti g 20 Ak o PKR  p—-PKR 2 11 2 3k 1
BUVEULIE 2 FEXT b A W0 240l 390 i 24 14 200 e e
H1299 H460 .H226 & PKR Fl/5% p-PKR &2k,

A549 111299 111792 11226 11322 Calu-3 111347 [11650 [I460 [1661 Calu—1 11292 838A
P‘-—---—-—&—--—-— = KR

’——'--—-—m___ s p-PKR
— — A S —— Aclin

2.00

1.80 WK

o r-PKR

Gray Scale

ASY  HIZO9 HI792 H226  H322 Culu-3 HI347 HIGSO H46D  HG66L Galu—l H292 8384

PKR 091 0.56 017 672 a5l 1.29 Lo 08y 098 097 L4 oll 1.60
p-PKR 014 0352 009 041 000 024 D10 009 043 05T D3 004 003

B 2 13 # NSCLC ZHia#k® PKR,p-PKR HIFRILER
Fig.2 The PKR, p—PKR expressions in 13 NSCLC cell

lines

% 3 IGF-1R #1§I5 (PPP) A [E 7| = 7€ & B 78 40 B ik o
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Table 3 The OD value of different doses of IGF-1R
inhibitor (PPP) in lung cancer cells in day 1-3
(D(570 nm), x£s)
PPP/(jmol/L)
0.03 0.3 3

Control

H1792
d0  0.21£0.06 0.21 £0.06 0.21 +0.06 0.21 +0.06
dl 0.41+0.02 041+0.02 040+0.11 0.33+0.12
d2  0.62+0.04 0.62+0.16 0.54+0.08 0.26 +0.07
d3  1.16+0.08 1.05+0.11 0.55+0.19 0.24 +0.05
H292
do 0.14+£0.07 0.14+£0.07 0.14 £0.07 0.14 +0.07
dl 030+0.16 0.33+0.11 0.29+0.11 0.21 +0.09
d2 045+0.17 050+0.12 0.43+0.12 0.22+0.13
d3  0.69+0.15 0.71+0.13 0.50+0.13 0.22 +0.11
H322
do 0.13+0.06 0.13+0.06 0.13+0.06 0.13 +0.06
dl 0.39+0.04 0.54+0.01 0.36+0.06 0.24 +0.06
d2  0.63+0.09 0.68+0.17 0.6+0.04 0.25+0.08
d3  1.16 £0.07 1.17+0.02 1.12+0.09 0.23 +0.06
H226
d0 0.13+0.06 0.13+0.06 0.13+0.06 0.13 +0.06
dl 040+0.17 043 +0.03 0.43+0.12 0.32+0.13
d2  0.80+0.23 0.80+0.14 0.75+0.14 0.28 +0.19
d3  1.30+0.16 1.44+0.13 1.45+0.12 0.39 £0.12
H1299
do 0.12+0.11 0.12+0.11 0.12+0.11 0.12+0.11
dl 0.53+0.06 0.55+0.02 0.52+0.13 0.51 +£0.19
d2 1.13+039 1.11+0.35 0.79+0.19 0.48 +0.14
d3  1.78+0.08 1.73+0.04 1.75+0.12 0.46 +£0.13
H460
d0  0.20+0.08 0.20+0.08 0.20 +0.08 0.20 = 0.08
dl 0.58+0.03 042=+0.16 0.41+0.12 0.34 £0.08
d2  1.12+0.13 096+0.12 091 +£0.27 0.25+0.19
d3  1.85+0.12 1.82+0.04 1.79+0.02 0.33 +0.10

T %k JHG A6 JRK A 41 it Bk H292 H322 A549 & PKR
Fl/8¢ p-PKR 55335 . #EH PKR ,p-PKR LKA
(H1792,H292,H322) F1E 31k (H226 . H1299
H460) (1) 4 bk, 15 4 30 S A AR 64T IGF-1R 1)
il 75 . mTOR 0500 (% 245 P U EAG I

2.3 ZHREAEHDEI A

2.3.1 IGF1-R #7417 PPP %} NSCLC % Atk & 47
) FAm SRBILEIR, 1~ 3 K (d1-3),IGF-
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Table 4 The OD value of different doses of mTOR
inhibitor (Rapamycin) in lung cancer cells in day 1-3
(D(570 nm), x+s)

Rapamycin/ (mol/L)
0.01 0.1 1

Control

H1792
d0  0.35+0.06 0.35+0.06 0.35+0.06 0.35=+0.06
dl 0.40+0.07 0.52+0.10 0.75+0.33 0.66 +0.36
d2 1.17+0.20 1.28+0.19 1.10+0.08 1.01 +0.21
d3 1.00+0.29 1.99+0.13 1.41+0.08 1.16 +0.09
H292
do  0.28+0.09 0.28 £0.09 0.28 +0.09 0.28 +0.09
dl  0.42+0.02 045+0.15 0.70+0.07 0.68 +0.23
d2  1.17+0.11 097 £0.11 0.75+0.24 0.84 = 0.09
d3  1.86+0.21 233 +0.15 2.01 £0.10 1.88 +0.04
H322
d0 0.42+0.14 042+0.14 0.42+0.14 0.42+0.14
dl  0.50+0.27 0.81 £0.08 0.91 £0.19 0.86 +0.21
d2 1.15+0.22 1.37+020 1.02+0.12 1.42+0.16
d3  1.38x0.21 251+033 2.17+0.19 1.88+0.24
H226
do  0.53+0.14 0.53+0.14 0.53+0.14 0.53+0.14
dl 1.30+0.11 1.15+0.25 1.37+£0.16 1.40+0.14
d2  2.52+0.16 2.15+0.34 1.75+0.08 1.85+0.12
d3 261019 26+0.11 2.67+0.15 2.41 £0.16
H1299
d0 0.48+0.12 048 +0.12 0.48+0.12 0.48 £0.12
dl  0.80+0.13 1.28+0.13 1.39+0.04 1.47 +£0.21
d2 2.10+0.05 223+0.16 1.88+0.18 2.62+0.19
d3  2.84+0.31 296+0.19 3.03+0.09 3.49 +0.17
H460
d0  0.38+0.04 0.38+0.04 0.38+0.04 0.38 +0.04
dl 0.71+£0.28 0.92+0.09 0.85+0.13 0.83 +£0.07
d2  2.37+031 1.78+0.09 2.35+0.26 2.47+0.13
d3  2.59+041 297+0.28 2.86+0.14 2.88+0.11

IR #0455 PPP 3 wmol/L 7E H1792 H292 H322 .
H226 . H1299 \H460 % 6 /™ 4fi fifd bk v ¥4 e f 25 410
240 M AR, 7E 0.3 umol /L 74 I, 78 H1792 FiI
H292 (55335 PKR Fl/8% p—PKR) 4l itk , d3 1
SEM S BB 43 3R 0.55 + 0.19 2 0.5+0.13, AFH:
Tl 40 M AR SR BRI I A AR (3R 3)

2.3.2 mTOR #7) 7 Rapamycin *F NSCLC g Atk
gy dph) FAem SRB ¥ iR, d1-3, mTOR 15

Rapamycin 7€ 1.0.1.,0.01 pmol/L iX 3 7 2% |-
XFUA L 6 ik iR TR X ) (3R 4) .

39 #

3.1 PKR 7£ NSCLC H{E A phiEtric &

PKR A i N{if elF2a 85 FIBERR AL , A1 #0361
NSCLC H & [0 A B, 1 E0Ar i g T o1
H PKR ¢ p-PKR 33k, Fil/m NSCLC B8 #/4
RIS T R4 5 T s e v 1) Y 4 78 PKR
TRV AE AR A P T-0), S RIA Y PKR T RE
PEE MR AN A PR T, s e R ) B TS AR
FIRRBEWREAE, Ik, PKR FA A, ol fE
Ry AN [ F R TR AR
3.2 PKREtE IGF-1R {E 4B & PhyE R it 48 £
HIARICERERX 4> NSCLC HiTi)E

VE R e AR 1) 2 — 51, IGF 18 1) 7 78
IR E R HLUERE BT A o
R85y T, #AA B AEYSAER . T IGF-1R K
IGF [ BEAZ A, 5 Mg () 2 A= B DA OG-80 ) 248
TR 43 i 98 £ it Bk 2 3K IGF 1R AY mRNA FZE
M, A — &A= Y6, Favoni SF5IF5E k30
NSCLC 1 IGF-1 (iR m, Difessng; 4 1
IGF-1R J&, [ihed 4 M ity 385 58 S DNA & &R A7 e
Bahn . PRI, IGF-1R FRak T T 2 Jibygg 40 i =5
W58, 53— J7 1, PKR 7€ e A QI it A F 2
YEH, PKR W] B4 5 15 2 2 IR (IRS) 45 &,
AT S 0] 55 0 B S R B RGP 4, 456 3.1 4
W, F#IR PKR s s W5 Bar, ks
IGF-1R WIFUR Mg IG5 55 , Mtk PKR 866G IGF-
IR YERERE Mg ARie Y, Tk NSCLC & 40
AFERBUGA, A ERT AR A A6 A E SRR
ICYIH NSCLC Y BB
3.3 PKR ZEf#i% IGF-1R #%I3 % mTOR ##l
FIS RN EREVE

ML L, i s ek, i PKR 7 s AR i
T A T AR, PKR ] 5 3 IRS M (8] 2 52 i
IGF 1%, 4 IGF 5 IGF-1R 454 )5 Al % IGF-
IR, MG T U 22 24 )i 0% Ak 2 O (MAPK)
I 1 Tk LIRS 3 — it/ 22 R R 75 IR 2 1 T Tl
(PI3K/Akt/mTOR ) {55 5 6, 5S40tk A4,
HgE R A BT CR 2 IGF-1R X
A 0 T A4 I 2 FE 2EE 5 PIBK/AKT/mTOR {55
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WEERAER ., 5 —Jrm, M3z LilF IGF-1R 4%
TR PG 32 AR SETG B, Ab T8 TR mTOR ik bk
g, T B B Ak PI3K/Akt/mTOR @ %, 5 1F
A0 AN [ 2 iR 4 B A7 7 PI3K/Akt/mTOR
(R RFSE ST , BT R B2 ) 3 IGF-1/E 5% &R
155 o MR AR S E I Rk, 22 R &R
mTOR 7EHT I G A8, il HLAHEWT mTOR
IS5 G IGF-1R $WHI5A], A AT e He S 2y i 1T
AR, HC, IR A e R S e S
Xof oo TOR 10l 751 f S e D) B 8 i, g EL 3 910
) E At A7 30 B P T 5 VR S A A S A
mTOR J& , WA E i 0 il mTOR X HoAh 38 38 2 141 A9
TR BREII ], FR, IGF-1 AT 4541 mTOR 415
T IAEE R PR G FEAE T 1 IGF-1R #1551 ]
St b 20 B B R A FE UG AR FH A U

S SXeb i A A7) I DR N FH TR, 283 24
58, IGF-1R C &k AR B, ki, H
FANCPE 0 SC PRI R 25/ DB g8 o 3R A 2 A RCR Y
A, A DLAE AT oA BRPESS SR AGHGE . L B
FHZG5 5% G-3RI IGF-1R 3150 0 B B AR E
WHEE, Y —J7 1, mTOR I 4E 5 T 764 i
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