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(TR ERSIM LR #3F 261041)

WE  EGFR-TKI ¥z 74 J7 42 3F /) 48 J Ak % (non-small cell lung cancer, NSCLC) 4244 J7 ¥ 2.
TRAER R, w2 b AP AR KRR R G RS U7 AR & AR BE AR K B AF IR L 2 AR (receptor
tyrosine kinase-like orphan receptor 1, ROR1) A& T & & AR B& RUBR L B K % P a9 ik i, £ B & A X e
bR EEEAER , AR R IIEST ROR1 A-F4E /s fm i i 0% & AE A a2 69 46 A AL, R A & 3
AR B AR tm AR R HCC827 4mie 1 5 & Ak % ot 25 s itk HCC827/GR, B A XX Z 3
PCR #= Western ¥7i4#m HCC827/GR M RORI %9 %1k, £ JA shRNA % 7 i R sh#ml ROR1 &%
A7 J& HCC827/GR - & dE % Rt 25 64 B AL R AR M6 ROR1 it &£ w76 HCC827 *+ & 3 % it
B AL, AR MM ROR1 %87 J& HCC827/GR T & 4 % B it 25 49 & 4L, Western Fp it 4o )
HCC827/GR W ROR1 F #1425 & F 8 &, %6 5% L E & PCR & Western ¥ iE 4 R B &,
HCC827/GR it 25 2m it #9 ROR1 mRNA F= ik & i & ik K-F £ 3% & T HCC827 # A amfe, 4hshF
. RORI &k | 7T 9 23 3% HCC827/GR it 24 tm st & AE % R A Stk (1C,,15.3 +3.69 vs. 4.2 +
1.38) 3L AR BiFFe @A (20.5+£2.52 vs. 41.8 £3.74), k4t &k RORI B %38
3% HCC827 # R 2m ot & E % Ry it 254 (1C,, 0.8 £0.52 vs. 2.2 +0.87) , KRN KA MG £
FI A X I, F45 ROR1 4634 3% HCC827/GR #4478 *F & E# R ey B t: . 3 — F HF A I, AKT/
FOXO1 135 /&£ HCC827/GR it 25 2w fjin s F % i& 4%, o F 3 ROR1 48 4% #p4) AKT &9 5882 46 | 5+ LR
FOXOI #9 &k, b 4R %9 RORI &5 3k am bz & A4 Bat 25 #p4] ROR1 #4515 4 % 3k
#edtsh | A AA 5 RORL 845 AKT/FOXO1 155 A %,

KEEW AW, TR R BB IOL AR, TR 2, AKT; Forkhead box Ol
mESES R73

ROR1-mediated Gefitinib Resistance of Non-small Cell Lung Cancer by
Activating AKT/FOXO1

HUANG Yang, FENG Yan, YU Liang, ZHAO Zi-Liang, ZOU Jun-Qing, NI Jian-Lin, WANG Zuo-Gang "
( Department of Cardiac Surgery, Weifang Traditional Chinese Hospital, Weifang 261041, Shandong, China)

Abstract EGFR-TKI targeted therapy has been playing an important role in the treatment of non-small
cell lung cancer (NSCLC). However, unavoidable therapeutic resistance significantly limits the clinical
efficacy of TKI. Receptor tyrosine kinase-like orphan receptor 1 ( ROR1) is a member of the type I
receptor tyrosine kinase family and plays an important role in cancer development and progression. The
aim of this work is to investigate the effect and molecular mechanism of ROR1 on gefitinib resistance in
NSCLC. EGFR-TKI-resistant HCC827/GR cells were established from parental HCC827 cells by
continuous exposure to gefitinib. ROR1 expression on the mRNA and protein levels was detected by qRT-
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PCR and Western blot respectively. Influence of ROR1 to gefitinib resistance in HCC827/GR cells was
assayed by ROR1 shRNA in vitro. Influence of RORI1 to gefitinib resistance was assayed by RORI1
overexpression in HCC827 cells in vitro or by ROR1 shRNA in HCC827/GR cells in xenograft mouse
model. ROR1 downstream signal molecules were detected by Western blot. We found that the mRNA and
protein levels of ROR1 are significantly increased in HCC827/GR. Knockdown of RORI significantly
increased gefitinib sensitivity of HCC827/GR cells and gefitinib-induced cell apoptosis in vitro.
Overexpression of ROR1 significantly increased gefitinib resistance of HCC827 cells in vitro. Moreover,
in vivo assays also showed that knockdown of RORI significantly increased gefitinib sensitivity (P <
0.05). Furthermore, we found that abnormal activation of AKT/FOXOI1 signaling was detected in
HCC827/GR cells, and knockdown of ROR1 significantly inhibited the phosphorylation of AKT, but
increased the expression of FOXOLI.
gefitinib resistance in HCC827 cells,
signaling.

Key words non-small cell lung cancer; receptor tyrosine kinase-like orphan receptor 1 ( RORI) ;
gefitinib resistance; AKT; forkhead box O1 ( FOXO1)

Taken together, these results indicated that ROR1 could increase
by which mechanism is related to activation of AKT/FOXO1

Jits s 2 v ] A RS RN B T AR A ey Y i
gt TR A I 28 U 25 RN DR AR AE 7T 43Ry /N
4 fifi &5 (small cell lung cancer, SCLC) F13E/NH fifd
Jifi%& ( non-small cell lung cancer, NSCLC), NSCLC
R I i A R 45 o5 IR 1Y) 80% A AT
NSCLC Il VG775 4G TR A7 FEL a6 7
S5, Hoh R ERYT AR TSR TR 2,
BERIVE /NSRS ARG IR NSCLC JRY7 L TR
ARV T, B NSCLC I IRFREVAYT (1
— R IREFT R L, NSCLC HAFAE R
IR e A e AR HG T R T R A AR DA DG Y BR
B 3L A (driver oncogene ) &A%
ft., W EGFR ( epidermal growth factor receptor) .
KRAS MET HER2 ALK .ROS .RET P53 . PTEN 753k
PRI R 578 3 PR S0 R K
TSR (EGFR) J& A 4 i 3 58 A0 4 T 98 4% D e i
5 R 7 A i S R TR T ( RTK) |, 2 ¥ e 72 114 9K )
LS STAER X EGFR L[] 94 Y7 R K A7 2]
AT E AL, P AR B JE (gefitinib ) | JE 3% % 2
(erlotinib ) A 1t 3 ) EGFR-F& & R ¥4 B #1 ) 71
(tyrosine kinase inhibitor, TKI) 1F 7£ Ilfi IR H F
NSCLC, 3fA5 3 O F 1% g Ak y7 o7 2073 il R
AT AT A B, JL-F- BT A Bl 4 EGFR LA A
B NSCLC [, 2833697 Ja A w] skt i H L i
2 B s S 2R A SME LA ARAS B 4R S
I RAWTTE EGFR $L 113677l 24519 731 HL ,Xa‘?
it e AR YT BAT R

2 A S R U A I )L 3Z AKX (receptor tyrosine
ROR1) J& 1 7 32 14 i

Z 54 AAE 38

¥ (driver mutation ) 7

kinase-like orphan receptor 1,

HIRMIE R H R EZ R, 2

ML A5 5 55 5 A8 oL R, T 40 A 3 5 L o 1k S
Rl BT AIFSY 2 B, ROR1 76 i 8 20 21 vh s 3
ik, 5B HE GRS 1k 25 7 3 R BiE A R AH
F 2] Karachaliou %“ﬂﬁﬂﬁﬁfﬂ, RORI1 &3k
SR/ N i TKT $E 13697 B Jo ik e A A7 1
FMAIE, 278 ROR1 W HES5 NSCLC ¥t [ iR Y7 it 24
K, BRI, 4% RORL 76 NSCLC I [A] 9497 1if
25V FH ML A A . ASEIFSE IR RORT
S AE/IN R HCC827 5 AR JE it 24 i 1 FH M
AT REMLI],

1 HR5HE

1.1 ##

RPMI-1640 #5355, it 4 103 , g 8 e A
Gibco 7% #l; RORIL, FOXO1, FOX03a, FOX04, p-
AKT, AKT $L1RIg [ CST 28 &l ; HRP ARic th 25T R
IgG\U_ljé:bT% IeG . B-ﬂﬂjﬁ% MW H Santa cruz 2%
A, TG AR IC YW H Fermentas 23 &) ; Annexin
V-FITC 20 Jf 8 T4 350 & L RIPA 24 W [ 32
= REYFARNF; ECL 4&%7;27%?%& & A
Pierce /A ; Quick Start Bradford £ [ 3 57 4 H
Bio-Rad A F] ; % 54877 & . real time RT-PCR 7]
& [ TaKaRa 22w PCR 519 g E T A RS
i ; gefitinib MM EE R [ Sigma 237, HAYIR 1Y
KA si s L
1.2 YRR HIESF

T AR e U AN 2 HC.C827 K HAth i 87 41 ity
Pk A549 PCY \H1650 55340 B Rt B I v 20 Jfd fir
HCC827 & H1650 4ilfis F§ RPMI-1640 %537 %k, A549
K PCO 4 1 | DMEM X555 5, (W AP B 5 5L 1
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10% JI 4 13 . 100 U/mL ¥ %% % . 100 U/mL 4 55
), T 37 C.5% CO, [HIEFE56 AN B 55 5%
AR e B2 5 JE & J2 (0.5 mmol/L) #F 4L 15 &
HCC827 4ufifL 6 /> H , Wi Ta] & i 48 775 5 25 4 ok 1
% 3 mmol/L, # 7 7 AR F JE it 245 41 s & HCC827/
GR.
1.3 RORI #37E T 4088 R B i i

FIHI 18 8 % R G AE 293T 40 i 42 %% RORI1
shRNA J% B, $ # HCC827/GR it 245 41 g 5 &
H1650 il T 6 FLARAEIE S, Fr i IS 2 70% i1
GREE, BB, BN A 2 mL 10 mg/mL
polybrene 2 mlL i 55 F2 5£ 0.3 mL g B AL,
37 CHiF% 24 h R FHIERS 75 2 T vE AR E 4 bk, Uk
LEANMLFH T qRT-PCR e i BRI P =R
1.4 MTS #&il

PL2 x 10*/mL £ Fh 41 i 2] 96 FLAK 11,100 mL/
fL, B SR A A e Xy i LA AN [R] ¥
J#(0,0.25,0.5,1,2,4,8, 16, 32 mmol/L) 1754k
Be ORELEE 72 h WARESREE A 100 mL 7 0.5
mg/mL MTS f{] RPMI-1640 , 4k Z2 15 5% 4 b, fie)5 FG
FRACNE 490 nm W T A {H, IR IC (A
1.5 REERZR

BBORT H5030 A A 440 6 Ak B8O i A i
B3 b 20 M e S FUREEFL IR I $E R 200 A4/ FL, AR L
JIA 2 mL i RPMI-1640 153235 & TR =40 1%
7215 d,PBS VEVE 3 WK, [ W [ 5 48 A 30 min, Z
JEHIA 0. 1% W45 5 445 2 h, 1 7K vhise 115
RRPE ELi
1.6 Annexin V/PI ZAAE TN

PL3 x 107 /FLiEFpaufu sl 6 FLAk >R Rk
JER T AR B E A BE AN M 48 h, WS4 40 i, i B
Annexin V/PL T8 75 & ) 5L BH B #4E , e a
JA Annexin V Fil PL, it ZEEEF 10 min, Jiz
20 SRS A L R T
1.7 ZERRHXEE PCR

4 /8 Trizol ( Invitrogen ) i B 45 T 72 £ B4 g &
RNA, #% Primescript RT reagent Kit S %% 5% i8] &
(TaKaRa) UL 5 HE1E 1 RNA 3555550 ¢DNA, 5]
Yreh A2 R BRI G 8, 519 )7 51 UL Table 1,
Real-time PCR JZ W /&K & 2 B8 SYBR Premix Ex
TapTM {7 & ( TaKaRa) ; K2 W 5 4F 41K .95 °C 30
s3 95 °C 5 s; 60 °C 30 5,40 PMEH, 2 *2TEEHA
mRNA fJFE X F 35 4E, L GAPDH /E W NS, B4
LI ER 3 IR,

Table 1 The primers used in real-time RT-PCR

Name Sequences (5'-3)

ROR1-F AATGCAGAGTAACGTGGAAGTGGTC
RORI-R TGGTCGCTCAATCTCCAGGTC
GAPDH-F GCACCGTCAAGGCTGAGAAC
GAPDH-R  TGGTGAAGACGCCAGTGGA

1.8 Western EJiE4#7

PBS PRI 2 YK, A RIPA S vk il &
30 min, WA M T 4°C 12 000 r/min 0> 20
min, B3, R BCA dEE A RIRIE, 12% 1)
SDS-PAGE 43 2 (H 5T, fH I 200 mA %% 100 min
% PVDF I & 5% BiAs Wik 2 ik EH A 2 b, InA—4it
ROR1(1:1 000 Fike) ,B-WLahEEH (1: 1 000 Fike) ,
4°CHEE L %2, PBST PR 3 WK, MK 10 min, T A
HRP FRic iR P (1:5 000 # k) , E RIS &
2 h,PBST $EME, R ] ECL {1k &G FI % X 6 A
B FARE A,
1.9 WREFEHWERFHE

LV-ROR1 1% i 5 2 15 2 4k K % ik LV-
Control 4 H T35 EEH 24 w] . 42:Fh HCC827 il T
6 L 40 A 5% 5% A, 18 48 M 38 B 70% 05 BE e gk
RORI i 5% 35 18 55 75 2K S X6 B3804k 48 h, qRT-
PCR #5I% JLsd R
1.10 FERBEBRI

P B HAR B 1 < 10° 4200 mLL R,
M T R E T 40 ROR1 By HCC827/GR 41 iy
(HCC827/GR/shROR1) FIX} FE 41 it ( HCC827/GR/
shCon) ZHE A MR T, R K 22 30
mm’ ,#% 30 mg/kg/d EIEFHFHIER R, Uibr KRR
I Bebed A KA a FIAEAS b, 3 v = 1/2ab” TR
B A3 d M 1k, il s (R B b i 26, T
YRENIE S 24 d SR FH SUME I A 9 b FE AR B, A A
B, ] B RS AEE
1.11 $FitFEFHiE

FiA SRR E A 3 IR, AT £ R A Graphpad
Prim $ A0 #r . B D350 + AR ifE2E (Mean =
SD) e Al IR 22 5 LU ECR H ¢ ki 347, P < 0.05
HA B EEGI 25,

2 &R

2.1 WHEFIEBERMZ HCCS37/GR itk
R M BE RS B 1 55 AR B Je i S 25 i 25 1
Ll IE Y, & 7 T AR B e T 25 40 i Ak HCC827/
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GR, 7EMR'E WiMEE N HCC827 Al Ik A ik b fz 4
A, 1 HCC827/GR 41 i 2 BUAR JE BU72E ( Fig. 1
A) o SR AN R e B B R 1 o 3R B 2 43 i A 3
HCC827 il HCC827/GR 41 iy, &% W.w |, % B &
Je fie % A M HCC827 4 M XG FE, W X

(A) HCC827

Wz

(B)

HCC827/GR it 24 4t Jd 1 38 5 30 4 FH S 55, P <
0.05(Fig. 1B) ; % E £ J& ¥} HCC827 F1 HCC827/
GR 41l i 1) 1C,, 43 9 4 0. 86 + 2.38 mmol/L Fl
15.23 £3.65 mmol/L, %5 F B, By o & 7 7 3k
IR 25 40 Bk HCC827/GR,,

HCC827/GR

120
-~ HCC827/GR
s 100 -& HCC827
z 80
;'_,5‘
2 60
-
3 40
2 _i\f\.ﬂ*
Cl 7 T Ll A Ll T T 1
0 2 4 10 20 30 40

¢ (Gefitinib) / umol-L!

Fig.1 Establishment of gefitinib resistant non-small cell lung cancer cell line, HCC827/GR (A) Cell morphology of
HCC827 and HCC827/GR cells, scale bar; 20 wm. (B) HCC827 and HCC827/GR cells were treated with gefitinib at the
indicated concentration (0, 0.25, 0.5, 1,2,4,8, 16, 32 mmol/L) for 48 hours, and cell viability was measured by MTS assay

2.2 RORI1 7£ HCC827/GR it Z5 A i K%
WA RORL 7640 i v 3R3A K | R S ) 2¢
J6xE 7 PCR Kl ROR1 7E HCC827 4 Aty A1 24 41
i HCC827/GR " iy ik &, 45 R 75, ROR1
mRNA 7 HCC827/GR 4 fs N i) £ 1k 8 & & T
HCC827 41 (1 £0.05 vs. 3.2 +0.8) (Fig.2 A),

#E— 25 K H Western E[J 30 K I fifi 958 21 9 AS549 |
PC9 H1650 ,HCC827 Fifif 25 4 it HCC827/GR
ROR1 By ik, & ROR1 & HTE H1650 Flfi 25 44
il HCC827/GR ™ iy & ik /K °F W] & & T H 78
HCC827 #Hfits . A549 il PCO 41 il rfr 1) 36 ik ( Fig.
2B),

(A) (B)

&
\
o°°'£\ 4

S oY
& <

~
)

Q
o

o
v

9
L

w
1

(8]
L

RORI1

. B-ACtin _
HCC827 HCC827/GR

Fig.2 RORI is over-expressed in gefitinib-resistance HCC827/GR cells (A) The expression of ROR1 in HCC827 and
HCC827/GR cells was analyzed by qRT-PCR. b-Actin was employed as an internal control. “ P <0.05. (B) The expression of
ROR1 in A549, PC9, H1650, HCC827 and HCC827/GR cells was analyzed by Western blotting
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2.3 ROR1 EREEIEEMAMEBEMNSZTIEEREDN H ROR1 shRNA & T4t HCC827/GR i 25 41 fifg
B RORI &3k (1 £0.01 vs. 0.35 +0.1) (Fig. 3A),
F#EE RORL JEG A i B e 245, A SCR MTS %55 8 7% , T4t ROR1 fEW] 140 HCC827/GR

(A) (B) ©
HCC827/GR HCC827/GR

5 124 . 120 -+ Control shRNA

£ 1.0 < 100 -+ RORI shRNA

g 0.8 E 80 Control

=~ 0.6 S 60

@] g

& 0.4 Z 40

B 3

Z 0.2 S 20 \\ﬂ* o ; n
% Gefitinib &= &7
200 : 0 r

0 2 4 10 20 30 40
¢(Gefitinib)/umol-L™!

Control shRNA  RORI shRNA

HCC827/GR
(D) HCC827/GR (E)
Control shRNA ROR1 shRNA = HCC827/GR
10431 Q2 10°3a1 Q2 S
06% 37% 1.2% 6.3% z
10°] 10°] z
- - c
Control  &10°] =10 &
E| k| =}
D
105 10' Ed
a1 Q2 ja Q2 8
TR, e 1001882 ' i, 56% 5
10 10 102 10° 10* 10 10* 102 10° 10* A
Annexin V Annexin V
loiTan @ 10+Tan o Control shRNA ~ + . + -
1.5% 102%
107] RORIShRNA = + - +
Gefitin 2' Gefitinib (5 ymol/L) - - + +
efitinib  Z102]
(5 pmol/L) El
104
10% R B
10° 10' 102 10° 10* OO 10l 102 10° 10*
Annexin V Annexin V
(F) (©)] (H)
g 12 H1650 120 H1650
2 -+ Control shRNA
g 1.04 ;\; 100 = RORI shRNA
5 0.8 > 80 Control
£ 06 g 60
& 0.4 Z 40
> Qo
£ - I \\I ’ Gefitinib | 5
= 00 . o ' ' _ efitini o

Control sShRNA  RORT shRNA 0 2 4 10 20 30 40 2
¢(Gefitinib)/umol- L™

H1650

Fig.3 Knockdown of RORI increased gefitinib sensitivity in vitro (A) The expression of ROR1 in HCC827/GR cells
transfected with Control shRNA or ROR1 shRNA was analyzed by qRT-PCR. B-Actin was employed as an internal control. * P
<0.05. (B) HCC827/GR cells transfected with Control shRNA or ROR1 shRNA were treated with gefitinib at the indicated
concentrations for 48 hours, and cell viability was measured by MTS assay. (C) HCC827/GR cells transfected with Control
shRNA or ROR1 shRNA were treated with 5 mmol/L gefitinib for 14 days, and colonies were fixed with acetic acid-methanol (1
:4) and stained with crystal violet. (D) HCC827/GR cells transfected with Control sShRNA or ROR1 shRNA were treated with
5 mmol/L gefitinib for 48 hours, and cells were stained with Annexin V-FITC and propidium iodide. The cell apoptosis was
analyzed by flow cytometry. (E) The rates of cell apoptosis were calculated. * P <0.05. (F) The expression of RORI in
H1650 cells transfected with Control shRNA or ROR1 shRNA was analyzed by qRT-PCR. b-Actin was employed as an internal
control. " P <0.05. (G) H1650 cells transfected with Control shRNA or ROR1 shRNA were treated with gefitinib at the
indicated concentrations for 48 hours, and cell viability was measured by MTS assay. (H) H1650 cells transfected with Control
shRNA or ROR1 shRNA were treated with 5 mmol/L gefitinib for 14 days, and colonies were fixed with acetic acid-methanol ( 1
:4) and stained with crystal violet
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%34 %

T 245 &4 %k 75 IR 2 e U ME (1C, 15.3 £3.69
vs. 4.2 £1.38) (Fig. 3B), FLREI WL SE 5 [l A i
7~, ROR1 3L 41 1) v B JE Rl 55 B 2 /0 F X B 2]
(55 +15 vs. 32 £8) (Fig. 3C), #H—LRIPPE T
W4 ROR1 Xf i JE8 )2 175 5 HCC827/GR 41l iy
o2, 45 53 BH T4 ROR1 REAS B & 4 i+ IE
BIRESIMIE T LA (20.5 £2.52 vs. 41.8 =
3.74) (Fig. 3D,E), & ROR1 shRNA fa5E T4k
3235 RORI 40 3 H1650 H' ROR1 193 15 ( Fig.
3F) ,MTS 45 %W, T4 ROR1 g W] 14 hn H1650
X T AR R MU (1C,,23.4 £2. 15 vs. 4.1
+0.56) (Fig. 3G) ., WafEIE S gR [FAE 78, ROR1

(A) B)

4=

FHe 4 (1) 7 BT At /> X BR AL (35 17 ws.
8 +5) (Fig. 3H) ., 45 KW, T4 ROR1 A 1§ 5 i
9o A ) 5 R e ) SRR |
2.4 E3Ri% RORI RSB A X HIEE BRI
i

% 5% RORL J& A Sl AR e it 25, 4 SCHE
HCC827 7 AR Je U A Ml bk i 3238 ROR1 ( Fig.
4 A), MTS St g5 3 s, £+ 3235 ROR1 &k 31
58 HCC827 MU fu Xt 35 AE B Je i 245 (1C, 0.8 =+
0.52 vs. 2.2 +0.87) (Fig. 4B) . FEREIE S5t
7R, 11335 ROR1 411 5 B U8 I 8 22 1 X IR
ZH(8 +6 vs. 40 £12) (Fig. 4C),

©

-+ HCC827/LV-Control
-= HCCS827/LV-RORI1

* Gefitinib

HCC827
£ 8- : 120
g ~ 100
£ 61 e
% = 80
%4. E 60
4
5, Z 40
z 29 5
g O 20
& 0l 04 . .
LV-Control LV-RORI o 2 4

¢ (Gefitinib) / pumol-L"!

Fig.4 Overexpression of ROR1 increased Gefitinib resistance in vitro

10 20 -
HCC827

(A) The expression of RORI1 in HCC827 cells

transfected with LV-Control or LV-ROR1 was analyzed by qRT-PCR. b-Actin was employed as an internal control. * P <0. 05.
(B) HCC827 cells transfected with LV-Control or LV-ROR1 were treated with gefitinib at the indicated concentrations for 48
hours, and cell viability was measured by MTS assay. © P <0.05. (C) HCC827 cells transfected with LV-Control or LV-RORI1
were treated with 5 mmol/L gefitinib for 14 days, and colonies were fixed with acetic acid-methanol (1:4) and stained with

crystal violet

2.5 RORI1 EHAin 3158 HCCS27/GR & XY
HEE R RS

HE— 20K /N RS AR SE 0 R T4 RORL Xt
AR ST 25 PE 520, T 4R RORT R T4
f) HCC827/GR 4l fifi (HCC827/GR/shROR1 ) FIXf i
ZH i ( HCC827/GR/shCon ) E#E B, TR Ml K &2
30 mm’ >R G s A 5 AEER JE (30 mg/kg/d) AbHE
PREL . FHIEAR 15 RO 2 g 19 S /N I 1143 i ggg 4k
, Fig.5 A NBAEME . Fig. 5B A MR K/
fA K4k, 5 HCC827/GR/shCon 441 0 AH L,
HCC827/GR/shROR1 # ## & 1) 4= K 22 18 ( Fig. 5
A) ,HCC827/GR/shROR1 F& A K /N (Fig. 5B) Fll
T (Fig. 5C)%/NT HCC827/GR/shCon ZH YRS
W, R BAGIHE L, 45PREY], T RORI #ig
H45R HCC827/GR AR X i -8 Je i BUse vk
2.6 ROR1 ERFinE#MNE AKT/FOXO01 55

W5 3R, AKT 5 % I fb /& EGFR-TKI k75 M
i 24 (%) B ZEHLE] . A SR A Western B[V 38 46 I &

P, HCC827/GR it 25 40l AKT 1) iR 1k /K S B
T HCCS27 MU A (Fig. 6 A) . [AEF &P, AKT
U B g A 4 7 FOXO1 7E HCC827/GR i 24 41
MR35 B2 T I, i FOX03a FOX04 AYZEA AR I
BB AR L (Fig. 6 A) , A T #—2 9T ROR1 &%
LI AKT/FOXO1 5545 HCC827 i 75 4k
BrJemtsh, 4558 % B, 7€ HCC827/GR 4 i v 4k
ROR1 BEZHH AN AKT (IBEER 1L , {22 FOXO1 1
ik (Fig. 6B), Z5RFEW, T3 RORI fHe#E 1 i
AKT/FOXO1 155,

3 itig

EGFR-TKI &[] y& 97 LA L BE PR PEVE F 5, J7 3K
3 BRI H/NEEATEIG R NSCLC 577 Hllik
gl F AL, SR X L AR T 25 PE BB NSCLC 3897
A FEERAT Y TKI M2 2 NES 5K R Zkid
T AL AR IR, BRI, ARG B SR AR
A A B 32 34 1175 5 I Ab B HCCR27 4 i, 4
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Fig.5 Knockdown of RORI increased gefitinib sensitivity in vivo

18 21 24

(A) HCC827/GR cells transfected with Control

shRNA or ROR1 shRNA were injected to the left buttocks of nude mice. Tumor-bearing mice were intraperitoneally injected
with gefitinib (30 mg/kg/day) for 4 weeks. (B) At the end of treatment, tumors were excised. (C) Tumor sizes were
measured at every 3 days with calipers, and the volumes of tumor were determined using the following formula; volume =

length x width® x 0.5. * P <0.05
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Fig. 6 Knockdown of RORI1 increased gefitinib
sensitivity via activation of AKT/FOXO1 signaling

(A) The expression of p-AKT, AKT, FOXO1, FOXO3a,
and FOX04 in HCC827 and HCC827/GR cells was analyzed
by Western blotting. ( B) HCC827/GR cells were
transfected with Control shRNA or ROR1 shRNA, and the
expression of p-AKT, AKT, FOXOl was analyzed by
Western blotting
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