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B 53/ MARE B IEEGFR-TKITT Z5 B R it R

%W ZFHEHE ¥ It
IR 2 22 5 U 38— B o, I RAFZe 0, B 310009)

WE  AELAMERLARERRT R EGOSWTE, P X2 B miehh
# (non-small cell lung cancer, NSCLC). ZEXINSCLC#974 77 F, B & B2 4 B4 37 %) 7 (tyrosine kinase
inhibitor, TKI)#9 5 A €& A o6 & K £ K B F % 4k (epidermal growth factor receptor, EGFR)#) & %
BT, 29 T?f:ﬁ' PEAT 2 W) 2R 64 B I, ARAFIX K e m) S e E R B IR 4. EFR K EAR

AU, R T AR REESFRKFBEI, @mILf 4

i (autophagy) £ 3F /)> 20 J&L iF J2 EGFR-TK1¥e 6] 25

Pyt eh I LIET ?%é’aﬂ"ﬁ)ﬂ % E Bk B S 3E ) 4 o 9% EGFR-TKI¥2 @) 25 4 fit 25 64 B 57,
R AT M, B A2 A Mk B AR X W) EGFR-TKIA 25 324 & % &34,
KR AR AN R A R A IR R SRS PR 25, B

Advances of Autophagy and EGFR-TKI Drug Resistance in the
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Abstract  Lung cancer is currently the top malignancy with the highest morbidity and mortality worldwide,

most of which belongs to non-small cell lung cancer (NSCLC). Application of tyrosine kinase inhibitors (TKIs)

has become an important therapeutic approach targeting epidermal growth factor receptor (EGFR) for treatment of

NSCLC patients. However, the arising acquired-resistance significantly limits the efficacy of these targeting agents.

Besides factors at molecular level such as genetic mutations, a number of investigations in recent years showed that

autophagy played an important role in acquired-resistance to EGFR-TKIs of NSCLC. In this review, we focus on

summarizing recent advances in autophagy and acquired-resistance to EGFR-TKIs of NSCLC, aiming to provide

more ideas to overcome the autophagy-associated acquired-resistance to EGFR-TKI in NSCLC treatment.

Keywords non-small cell lung cancer; epidermal growth factor receptor; tyrosine kinase inhibitor;

acquired-resistance; autophagy
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FIT A5 98 0 3B 595 B0 (17.1%) R AE T 955 510(21.7%) 1 A7,
e E/ N1 o il (non-small cell lung cancer, NSCLC)
oy il R A B85 % A A, K LS R LA A Bk [
Wk 1 39: 2016-04-19 B2 H W1 2016-06-12
[ 5% AR B S (IR 530271450 81172516) % W) it

*HHAEHE . Tel: 0571-87315201, E-mail: caoj@zju.edu.cn
Received: April 19, 2016 Accepted: June 12,2016

A AT, e o) i b S R S 1) 5 R A i AR K
52 AR 1) Vi 2, R it A1) 761 7] (epidermal growth factor
receptor-tyrosine kinase inhibitor, EGFR-TKI)Z5#ifi
I7 Ok MR SINSCLC ) 20 7 T B, (HAN W] i 4
AR T 6~120 H Jm o IR A PR T 24, ) 5%

This work was supported by the National Natural Science Foundation of China (Grant No.30271450, 81172516)

*Corresponding author. Tel: +86-571-87315201, E-mail: caoj@zju.edu.cn

W4 8 RIS 7] 2016-09-01 15:59:50 URL: http://www.cnki.net/kems/detail/31.2035.Q.20160901.1559.006.html



RIS S AR 0K e EGFR-TKI 245 (7Tt Jit

1145

M HL v 97 2R, AT AFNSCLCHE & ST A A7 R AL
15%, HEINSCLCH AL A A7 I 10~124 ™. H
A, EGFR-TKIfE 5 HLFIHE T 1 248 FEGFR 20%5
A1 5T TTOOM R AR, 52 A S IR b 2 1
A 55 IH 41 B 2B K X5 52 A (hepatocyte growth factor
receptor, MET). [ i 25 £ A= K K - 52 44 1 (insulin-
like growth factor 1 receptor, IGF-1R). A 3 % 4= K
¥ %% #&2(human epidermal growth factor receptor 2,
HER2); W0 {2 1M 45 A2 fijanusii 2 (janus kinase 2,
JAK2)-{5 5 ¥ 5 1 Fl 8% 5 3005 3 (signal transducer
and activator of transcription 3, STAT3){5 Fi&1%; ¥
(] JiT #% {t.(epithelial-mesenchymal transition, EMT)#
T AR D], EFXTEGFR IR 5848 B FLAAMEL I 4200
g R IR YRR 24, 25 —ACA AT W EGFR-TKI A A
SRR ) R AR IR Bl ST T 8 97 2L,
H A BB 2 ANGES AR, PRI ZER AR 9T 5
20 FARAF IR 24 (A S

ARk, e AR e Jeik S Je SFEGFR-
TKIZE 25 )36 57 {E /> 40 i 1t Jas 1) 22 250 p Bl 1 Wk R
%, ffi#3 A W /EEGFR-TKIZE 15 P i 25 vh & 45 1 7
FHZEEANATING . DRk, AN ST B WA R, 5t
EGFR-TKIZ )30 97 HE /1N 40 i 1l 9 i 24 PR A 5 2k Feg
BEAT 538, h v IREGFR-TKINR 24 5 3K 1) fil v J7

Ko

1 BEE5NSCLC EGFR-TKIFE S 14EMm 24
1.1 BEMREEH

W 2 A o R e AEDRE R 5 1) R 9 AR A 3
(R0 M P AL B, AT AT BR 40 A4 N S s e
iU, A WSz 4l M s, By b3 1 %8 (reactive oxygen
species, ROS)/FIFIDNAH 1, {4l futa s, Bk
P e R AT

HWRE 53— 7 T R S e gk 4 i e TR, A
AR M AR, R T D RE e )
a0 B, BN AR K e A K (Caspase)-8 11 i 14
&, BEA KN -85 78 T 3 AH ¢ & [ (Fas-associated
protein with death domain, FADD). H W A 5% & [
5(autophagy-related protein 5, ATG5)/E & &4, LA
H W % Sk 8 4 1(sequestosome 1, SQSTM1)-ATGS5-
FADDH P 7 2B Ot e gk T2 R AP, — 28
Wi A5G 73 1t a] DL B e HER T R 2, WIATGS
28 1 R A BY D) S e B B ki ik L, 5

T4 & 11(B-cell lymphoma-extra large, Bel-Xp)/E
WAL, Sk YR ML) T ATGS IR C-3i 5
FADD4S %, 51 WA kB AR o 4n f i T Rl
ATG5Z 55 10 I WOy i T3 A re i, 35 B il T it
22 %4 1R (phosphatidylserine, PtdSer). ¥ Ifil 5 iz Bk iH
fif(lysophosphatidylcholine, LPC)# &, {8 T 7 I 4]
WV, BRI T, B B R AT IR . B
Wt At S0 ) R R T B R 5K, AR T A SR R
(bel-2-associated X protein, BAX)/(bcl-2 homologous
antagonist killer, BAK) U e a4l it v, 40 e 52 21
YRS, KR IR e A A A i S 2 4 P
fitt, JCIESE A I AL AR, 3 B B KA R
F XA S c-JunZd BE A i ¥ (c-Jun N-terminal
kinases, INK)IEAEIG ARG, R4 H WAL T8
IR PP M AE T DUBR EWRAH DGR BRL s n B
WA 700 T A R A AT, T e A Ik
FIZ-VAD-FMKJGiE i #ean i 78 -1
1.2 EGFR-TKIZREHMMATHERKAHES
¥

TERIRETELTY A7 SAR ey AR T, B R
EF A2 1) 440 i e S i 1 AT LR A Ay SRR E
SRUS, T By A0 M sd WY Hs ) P95, (e HEAn A7,
TR 2 AH R0

FEEGFR-TKIR 55 AF i Je . Juis i Je 4
ik A b, BB OR Y I AR IS . Tang 503 it
T AR JE A AR A R T 24 40 A ) B K11
BARE . E WG RE S s R e A A
REJ), AEREH T2 A2 LisEU RIS, Jeig i e iR
J7 EGFR-TKIH /& 5¢ A BINSCLCIN, [ I 3 i#% il R
FH| X7 P53(tumor protein pS53)-HtH IR WG A6 £ 113K
I (adenosine monophosphateactivated protein kinase,
AMPK)- i F,3h ) 75 i %5 22 4L 42 F (mammalian target
of rapamycin, mTOR)#Z 354k, M5 AL R4 12 1H R,
fE 20 M 25 o o E W AH DG SE AT G5 8 Beclin 1] X
FrATG6(autophagy-related gene 6)]/, 41X} ik 2%
JE USRI, LinE RN, SRR B Sk
7 IR, JFARRILH DRI ZCR, RAEH] S
SRANSCLCHI A RE T XA IG5 PRl 25451
I AT W] S ORIBE, NN B WA IR S, AT 2
NG T: . SugitaF B RIE, KI N EREITH R
Sihy F F A I HINSCLC AW, 514 N 5t 9 B3,
W 4 i it AR e SRR
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L 1M EGFR I TKIZ #3697 5 kS 1 G/ 47 1
Wik, J2 9 40 Ml F/EEGFR R Vi A7 o 2 6 il BEL W8 1) 15 100
T, 245 BWRAT S L (R Y, e A IR UL 3
lifi(phosphoinositide 3-kinase, PI3K)-£K [ /B (protein
kinase B, AKT)-mTORC1. P53-AMPK-mTORCI.
EGFR-Rubicon(RUN and cysteine rich domain
containing beclin 1 interacting protein)-Beclin 155, f#%¢
FEUKEGFR-TKIZR AV 245, 11 H. B WA 45 e
Tt PR AR A SRR R T R
ST AR A bR — e EH (B
1.2.1 PI3K-AKT-mTORCI1 PI3K-AKT-mTORC1
R E BN AR T IE ., B R AKHT, I
L IEGFR AT J0E R UFIZYPIBK S AKT, AKTH#S iR 14
TSC2, FHTSCI/TSC2KE & ¥ A F& 5€, mTORC1 4k

EGFR

RS

TR AIRAS, A0l AW & 4. 3 R e
Ju i % JE 16 7Y NSCLC i, EGFRIE 46 4 ikl 5 351
RIPIBK X AK TG M T B, TSCUTSC2E & 4 4 Fr 1
GTPHf I 7% & 1(GTPase activating protein, GAP){
P, 41 #ERheb, {iRheb-GTP#: 4% JRheb-GDP, fl
HmTORC#% 2 e 3% 46 MULK 125 & ) i —
AT HVPS34. Beclin 1. ATG14L. fiff IRBEALEE3-
T IR 15 MV %5 4(phosphoinositide-3-kinase regulatory
subunit 4, tBFK A p1 504K INIITPIBKE A4, 5
U B WRARITE K, AR Bk A, AR R T R
S A7 B it e B AR

122 P53-AMPK-mTORCI-ULK1  iF# 4 BURA
N, P340 5 b, T8 A B A
200(family interactive protein 200, FIP200), FHL#FULK

I T

Class I PI3K

.—I'

Me, Ctabo]j, Stregg *

AMP/ATP1 AKT

\
Downstream ’5
LKBI TSO)SIz i -

\
i ‘@5

] EGFR-TKI Mutation
Lo— @
e
g BH3-only
PUMA BAX

{ . Autophagy suppression

@ Autophagy activation

— Suppress

L { —> Activate
VPsml
MOMP

Autophagy

Nucleus / \ \
aIlIt “‘\‘b “0“
ho Ning ¢, on o} 'ai\
IZ;(I))St u:g Maintaining the survival bx‘;;w cell
olic sty tress 8 and self-renewal of pdeath

cancer stem cells

TSC1/2: 45T MEREALER 111/2; Rheb: RASIIZLZ [FIY5S B4, ULK1/2: unc-5 URF WGBTS 1/2; VPS34: W AR BRI 3- 0, AMP: JIR 1 12; ATP:
= BRI LKB1: JHSEB1; Sestrins 1/2: P53 "5 4 [1; DRAM1: DNAHUJ ARG HIH 157 1; Bel-2: Btk L4158 -2; BAD: Bel- 241K FET /A
B F1; PUMA: pS3IE [0 41 T 4% K1, BNIP3: Bel-2FIIBREEE1B 19 kDaAfl .1 1 2 (13; SECS: #MNA R A4 W IES; RAS: K Bl AR 8 14,
RAF: PRI ET2 P98 o 15 MEK: MAPKI:; ERK1/2: 41 SN 15 5 180 1/2; MOMP: 2R A1 2 Pk g

TSC1/2: tuberous sclerosis complex protein 1/2; Rheb: RAS homolog enriched in brain; ULK1/2: unc-51 like autophagy activating kinasel/2; VPS34:
phosphatidylinositol 3-kinase; AMP: adenosine monophosphate; ATP: adenosine triphosphate; LKB1: liver kinase B1; Sestrins 1/2: p53-regulated

protein related gene; DRAM1: DNA damage regulated autophagy modulator 1; Bel-2: B-cell lymphoma-2; BAD: Bcl-2-associated death promoter;

PUMA: p53 up-regulated modulator of apoptosis protein; BNIP3: Bcl-2/adenovirus E1B 19 kDa protein-interacting protein 3; SECS: subunit of exocyst

complex 5; RAS: rat sarcoma; RAF: rapidly accelerated fibrosarcoma; MEK: mitogen-activated protein kinase kinase; ERK1/2: extracellular regulated

protein kinase 1/2; MOMP: mitochondrial outer membrane permeabilization.
El1 NSCLC EGFR-TKLATHHIBRIETIESHS
Fig.1 Autophagy signaling in EGFR-TKI treatment of NSCLC
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BE s A, oF B R 2 AR . BNSCLC
$ZEGFR-TKIA YT /o, 1H IR B8 & L = . DNAS)
SRR OLR, RAPS3E R B A A% b, A
FHOCIER )i 80 1 DX kgl &, A2 1 ik PR %
JK, UnSestrins 1/2. AMPK . 1 Mg B M 5Kk 188 A
[ii] Y & [Fl(phosphatase and tensin homolog, PTEN).
DRAMI . K 77 512 ) AMP/ATPF =t mf LA
HLKBLIHLAMPK!™, —J5 T, AMPK ] 4 1 1
. mTOR I 15 #H 2 5 [ (regulatory-associated protein
of mammalian target of rapamycin, RAPTOR); % —
J7 1, AMPK A 24k TSC2, #4538 TSC1/TSC2HIGTP
i 5% AR G M, 8 3 6 1 P Rheb 17 $ ilmTORC 1
HAAWNEPERY, mTORCL L) RERE 5, vk /b 3H6)
ULK1 Ser757 1 fiff &1k, MM fift B3 4 AMPK 5 ULK 1
GEAAL S AT, REEE TAMPKSULKL Ser3 1741
Ser77THIBE IR . A BFIRAIE A ULK L1 — 2]
1 R 1L ATG 14L-VPS34-Beclin 15 4 %) 1 Beclin 1[¥]
Serl4, WORTIAIPIBKE &), A1k [ MR ¥ A A2,
BeAh, —30 5 B PS3 L m] DL RS B b AR T, &
S I 2 D(cyclophilin D) ¢ F 4 A4 125 1 47
4L (mitochondrial permeability transition pore, mPTP)
TR, AR 58 B A mPTPIF 805 | RS 26 ki ik [ W, 1B
fift DI REBEAT 1 S fk, [k fe AR M, (40 Mure
0L S A3 LA . % A PS3IE W] L5 Bel-2 5K
5K (1 K, #0i1Bel-2. Bel-X,. B840 M 1 11097
JE[K-1(myeloid cell leukemin-1, Mcl-1)# ¢, I 1
BH3%& 4 it BAD. BAX. PUMA. BNIP3fJ/K-,
HE— A B W R AR

1.2.3 EGFR-Rubicon-Beclin 1 JEit /& it 44
A REGFR, 1482 582 1% (L EGFR, #BHE- T34
Beclin 1(Tyr229. Tyr233. Tyr352)Z 4 Sk 1k, M
eI 5 B W] K7 Bel-2FRubicont £, il
H R & AR 3 3R e ol )e i B e Ak BENSCLC
90, RS AL EGFRZ:P38-22 24 5 3% AL 4K 11 1%
liff (mitogen-activated protein kinase, MAPK)FI/N5S
H AN FRAEWNA G, TESECSHE A T 5 Rubicond
&, BF¥{ERubicon 5Beclin 145 & 8817, {2 iiBeclin 1 5
VPS34 AW AW 1, T 30H Wk 1) R AP,

1.2.4 RAS/RAF/MEK/ERK1/2  RASHY AW H
AXENE, TEIEH AL, RASH I G T PI3K )
i F R A T B Je v i JE T 24 IINSCLC, K
FEAEN-RASTEAL S RAF 195 VUG In, &A1) LUd ik

RAS/RAF/MEK/ERK 1/23i& 4% 5 | 2 [F Wiz, 4t 7 4H Jifa 47
T AR,

125 Hfb g E5@E% BT EAYHS
L/NSCLC EGFR-TKIfif 24 () B Wi i 15 38 # LA Ah,
DL A% 58 2 v Re A 5 B W | RS 19 i 24 AH O,
NOX4-ROSFIINK 1-Bel-2-Beclin 145, Jui#% % JE i
57 Sk S0 R BT, b 3 DR 2R T MR R A% Y
T 1 1R 441k G 4(NADPH oxidase 4, NOX4)%# ik,
=05 O PG E AT O NTTREA R <o ) IR /AR G &
Wit, 7= AR iR 251282, fEEGFR-TKIE B 94X it & 7
ZAF R, INKIBOE . — 77 1, INK 1l 5 @ 12 14
Bcl-2(Thr69. Ser70. Ser87)F& i i iiif i Beclin 1,
WAWE R A J3— 7 1, INK1E RS 22 40 i A%, B0
5% K1~ 2. %5 (jun proto-oncogene, c-Jun)/(fos proto-
oncogene, c-Fos), ¥ 55X Beclin 15 5%35 k. [AI), #%
INK AL (1) 53¢ Rl - SCAHE 8 [ (forkhead box O
proteins, FoxOs), HlF R A% N, i mATGH K
J DR 1 5 sk fig B0 DL A 5l 4% 3L AR FENSCLC
EGFR-TKIH 25 " RARIE, {E05 Jm 2L 25 AL f it
FHEA EMSHEME.

12.6 BEASMBT@mFRERFEE i
P8 1 40 M 2 Fir H AT 1 R A2 T ST R 0 1 4
Je A0 M0, 0 W A 2 R T R A ) A A R
L R A AR P, fENSCLC. 51 L
. FUME h, A IE R 4R S e R
R R B 2 PR AH OGBS, 3 R JE ¥R YT NSCLC
D TS v m 1 s R TR 3 N 9 3|
% i1 Al(aldehyde dehydrogenase 1 family member
A1, ALDHI1A )M Jfd 22 0 H B S i 24 PEB81, 0 — A%
EGFR-TKIBT V2 4% J& fiif 24 [FINSCLC#4H it RHCC827-
ACRY, RILIL T 5 R IAALDHIALFIATPSS & &0
KB 71 1(ATP-binding cassette subfamily B member
1, ABCBI), & Wit 24 55 e 140 i i) A AEAH 2R
12.7 @@kl FuEAc AR ERAT AW
DLIE ot A 77 7 B A 0 T A DG R BT, A — e R
JE L HIEGFR-TKI5 | A2 1) 40 Jf2 94 71, NSCLC
FEEGFR-TKIAL P Ji5, B 453 1 e R A4 Hb I 3d 32 1k
AR o T BURE T2 B R A B, W0 40 B T A A
¥ (apoptosis inducing factor, AIF). %M P V)l
G(endonuclease G, endoG). 4l }fd {, 3 C(cytochrome
) IR G 2 ki AR U5 P bt 4 IR I 38035 77 (second

mitochondria-derived activator of caspases, SMAC),
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M5 7S PR T A B M A R 2 45
VERLAA, Yk I T2 RIS LR, s> s
T R A o AU 3 12 ad 45 v DG B 1 — 20 2 e
2 IR B8 R0 o — 7 T, AR 326 A 3 R N
B A TIRRE-8, FHIAMNEERI T kA S — 7T, B
A JIK -84 RE I ik 35 AL A 98 12 85 1 (Bel-2 homology
3 interacting-domain death agonist, BID)5| it £k $i 14
AN P AR, FT LAAE — s RE I B2k ik B )
DA At e 26 IR T -8 7 [ A6 1) A USRI T T &4t L it
5 A0 0K ot A A8 A0 i e 2 I, 2% 1S R B R
4 B (focal adhesion kinase, FAK){5 5 1l 4 574,
AE 52 AR Y P G4 BRI (sarcoma, SRO)I EvG1h, e
BFRBEW TR A, A VEREIE R E G BRSRC, )
2R SEPR TR 2, AR I e A e A

2 BREHE X254 58 BREGFR-TKIZR 15 1%
[RE]
2.1 BREHDEIFE A

EGFR-TKI4E [7] ¥ J7 4 ATEGFRZE A2 # J&% 1Y
NSCLCHA 167 AR, (HREAR AN A5 L,
EGFR-TKIZE i 7Y NSCLCIN 45 i & R 37 Mk F W, 51
ERAF VR 2 5 4 R BRI E . Rtk w5 E i
i 5 Wk 5 IREGFR-TKI KR 245 1, $2 ey ¥ 1) 254
(RIVE ST RO, X T BU 0 [ e B8 ) 87 R T 245 i 35
HATHEREHEH

H A0 T R B E (r) 1F e 7) 3- 2 2 S5E [ iy
i A 25 #E R (food and drug administration, FDA)
AL (1) I FH T2 < 19 98 I 245 4) S W (chloroquine,
CQ)F¥£ 3L 5% (hydroxy chloroquine, HCQ).

NCTO01026844 2 I RIS, FZHFHHCQELS L
18 Je ST NSCLCHPE -8R « 1 F0 45 At o
M TGRS HCQIR B2 1 000 mg, L% Je ik
150 mg. H Az it e A= A7 HTHCQAL1.8 H(95%
B X E): 0.7, 1.8), HCQEX & B i %5 B 41 42.0H
(95% B X [H]: 1.5, 3.8)0 & AEAF HIHCQA19.0 H(95%
G X H]: 1.4, 38.5), HCQELA L& ) 41 410.6 H
(95% B (5 X [a): 3.6, 14.1)H, Hofth [ BEHI 7 2 5
NSCLCA Y7 Il AR50 10 H A 1F 37 552 sk 78 2k AT
(K1)
2.2 BRI AY R A

H W PRl P ARV E TR R e gl 5T T,
1 R L AN T A 52 1R L, 3 SO R B R/
RIRAE, o (2 3040 M AE 17 SE T2 F2 ) . NSCLCHH i
FH1299 (i 5 3R A B 2 R EGFR HPS36k =, 1L
XEGFR-TKISUB PR 22 . A H e 138 571 75 1 27
35 0] B3 A B e i 2 e (M U E, (€ HEEGFR-
TKIZE 2454550 B 42 RINSCLC A ™). Bk &% bR IR 1k
Jté(sulindac sulfide amide, SSA)E J8 JYNSCLCHY, il
I AKT/mTORSS 5 il i, 51K =40 5w, H
AN B 2R T — W R A% B 2R & i (poly ADP-ribose
polymerase, PARP)BY V) 55 T-4FfE . JTER 1 W AH ¢
FENATG 70T Jk 55 SSAT L I 40 J 2B T2, JhE 4 Ik g 1)
il F1Z-VAD-FMKAE H & Jo ik # R4 e e 1, i i
SSA AT ik F MR A& S ECT QAL T,

EEGTEE ) 259 v B BRI S, WF TN D4R
B85 i #0 HImTORC L 1 [ Wz (1 77 =X, HE5)
ML AET AR . HOETH T IR IR 1 1 R
WA EERFMER. KYESEH . RADOOL. &g

*1 BEEHHIFEFTNSCLC
Table 1 Ongoing clinical trials targeting autophagy inhibition for non-small cell lung cancer treatment

e 1124580 o e
R G 7339 BRI BN
L Autophagy Iy .

Clinical trials identifier Phase Additional treatment Title
modulator

NCTO01026844 I Hydroxy Erlotinib Hydroxychloroquinewith or without erlotinib in advanced
chloroquine non-small cell lung cancer (NSCLC)

NCT00977470 11 Hydroxy Erlotinib Erlotinibwith or without hydroxychloroquine in chemo-naive
chloroquine advanced NSCLC and (EGFR) mutations

NCT00809237 /11 Hydroxy Gefitinib Gefitinib and HCQ in metastatic NSCLC
chloroquine

NCTO01649947 1I Hydroxy Paclitaxel, carboplatin, Modulation of autophagy in patients with advanced/recurrent
chloroquine bevacizumab non-small cell lung cancer

NCT00728845 V1l Hydroxy Bevacizumab, carboplatin, Hydroxychloroquine, carboplatin, paclitaxel, and bevacizumab

chloroquine paclitaxel

in recurrent advanced non-small cell lung cancer
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w2 BRE(REFATTNSCLC
Table 2 Ongoing clinical trials targeting autophagy induction for non-small cell lung cancer treatment

(B TREs ol AN HiBaIT Tl

Clinical trials identifier Phase = Autophagy modulator  Additional treatment Title

NCT00555256 1 Rapamycin Sunitinib A phase Istudy of sunitinib and rapamycin in advanced non-
small cell lung cancer

NCT00096486 11 Everolimus Gefitinib Gefitinib and everolimus in treating patients with stage IIIB or
stage IV or recurrent non-small cell lung cancer

NCTO00456833 1 RADO001 Erlotinib Combination of RADOO!I and erlotinib in patients with
advanced non-small cell lung cancer previously treated only
with chemotherapy

NCT01827267 11 Temsirolimus Neratinib Neratinibwith and without temsirolimus for patients with HER2

activating mutations in non-small cell lung cancer

B Ew] . — I I PRI HNCT000964864H 5562 A
(98% TV I, WK /AT W 5L, 85% i) #1513k 41 2
K YESE ]S mg M AR JE250 mefE R — IR B
BIT o WFFURIN, 8162 NHEIRIA B 7 T2 i, 2% M2
H13%(95% B A5 X A]: 5%, 21%), ok & /17 144
H, AL AL 124 H o Hoh, S NS FL AL 5
AN EGFRFEAR, 32 IR AR 2% ff ] it 55 4k 4 52 =) 4
Ko IR, MK AE 5] J 3t AR Je Bk A va 97 X246 &%
KRAS(G12F) 5845 ()JNSCLC i # A 2419, HoAth [ Wi
e JE 7112 NSCLCIA YT i PRl 50 10 H 3d A1 0 53 1k
17 (ER2).
2.3 REBEAHFIE— RS

CQ B ILAT A= 4 B 4% mT LA Ik 101 15 W32 ok o i
X T e 4t i i) A e, (RPE R ROOEA T —o A
93 2% W, LA fig 0 1 Noteh 145 Ji87 1fn 45 9 48 1F
A, 388 o0 R R, kD B AR, B AT 2 i
i, WA 0 M AR 2B A, XS I R AN O T
W s[RI, I R 0 B S A R B, B A
e 7 T HCQ W H AR IE SE X | W HEAT IR, Toikm
AN A AR . 3-FF 3 I NEE B4 (3-methyladenine,
3-MA). LY294002, [ 1 4l HIIIALPI3K AL, i&geifl
MPI3K. mTORCI. ¥ Ji £ Bl B ¥ B3P (glycogen
synthase kinase 3 beta, GSK3B)%% # 5 &% 1 I, T
DA R B s 30 & — PR B 28 B W ) 7 AR A3 5 A
J‘Et}][mo

H Ay, ] &lour PR 5816 H R 2 2 Beclin 1.
ULK1. ATG4. ATG7. VPS34. iffi i i & 10 2y
Yok e h 5 — U X VPS34 % 4 1 i
TABEI I FISARA05, fit 5 VPS34 ATPS: 4 1y Sk
ghty, TR ARG R R G BRI
J7 1 SAR405 FmTORFIH ¢ 4 5 7] IR th By [ 2

HEVE U AL —PEEF X VPS341K /N 73 7 il 5
AL FEPIK-TIT, VPS34-INT, ‘EA 16, THIPI3K A H:
by AH S B TC I L, Mg al LU —. R
il R, Lys05 & CQHT Y — SRAKRTAEM), AHLL T
HCQ, fEH L. Mk eV B A R . RS2
K& W], LysOSTE 18 /& B — ¥R 7 I 2 IS BARFHI il
711, R BE B AN B WA R, SR PR R RRE Y

3 REERE

e S — ol 1 40 i 6T AR s PR TR 1
A AR P ML, 1 ZENSCLC I EGER-TKIAE [1] 16 97
bR EN R TIPS, — 7 I, R A
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