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[ Abstract ] Programmed death 1 (PD-1) and programmed death 1 ligand (PD-L1) pathway is a key mechanism
of immune regulation, and its abnormal activation in tumor tissues suggests that PD-1/PD-L1 pathway may participate in the
regulation of tumor immune escape. Driver gene mutation which is known as a key factor in the tumorigenesis of non-small cell
lung cancer (NSCLC), was also reported to play a important role in the process of tumor immune escape. It indicates that there
is an interaction between driver gene and PD-1/PD-L1 pathway. The purpose of this paper is to review the relationship be-
tween PD-1/PD-L1 pathway and lung cancer driver gene, such as epidermal growth factor receptor (EGFR), Kirsten rate sarcoma
viral oncogene homolog (KRAS) and echinoderm microtubuleassociated protein-like 4 - anaplastic lymphoma kinase (EML4-ALK)
and to summarize the role of lung cancer driver gene and PD-1/PD-L1 pathway interaction in the tumorigenesis and progres-
sion of NSCLC.
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HLHIRHT bE o 22 28 48X b 98 240 I Py % O i 4 o A
JiIeE G e v, Sy KA 543§ (immune checkpoint ) J&
iR Bt Rl PR 7 PP A B LR TR L A A 5 1)
B R AL S 0 O FR 1Y, TR 20 A
JH AR i JEE 1300, s ¢ Ak T 22 b S A 5 A 3L ) 45
SHRHRIETE TS, S5 TR AR 6 551001,
WRZ R PER AT 01, WA I TE v TR M AH S i sl 4
( cytotoxic T lymphocyte-associated antigen-4, CTLA-4 ) . #fl
WA FHEFET- /0 F1 ( programmed death 1, PD-1) J HPii {4k
(programmed death 1 ligand, PD-L1) SEI) e R AT SN
SRS S AR HE R R A SCHEVE R, IR Ao 1Y)
GG 10 57 T e 8 A0 2 6 36 1) B B A
Z—o AR AL G TR B BTN, CTLA-4,
PD-1/PD-LIA A2 F i i #L il
TENSCLCH, Mok sh LA (tumor driver gene ) K
785 | R PR 550 S e T R A AR B IR,
A WFFE R RT UK S SE K 28 7% 5 PD-1/PD-L1{F 5 HY 52
BB FOIMI R, /& TNSCLCHY A A5k
JEE o TR L7 T A iR R gl B P L 1) 3R 7 S5 PD-1/
PD-L1FHIBrA Y 7S W 1 R BE

1 IR EhE

SET IR AL KPR, C&WE T2 5 ME

U5 R ANLESE AL IR 09 0 70808, FR A R SR Sl A
i 9K 3 5 PRl B ENSCLC R M B ML 2 —, .

FORAEN s b, T REMEIK Sl L PR (1 5878 42 24 4 60%
Hrh R g A K732 (epidermal growth factor receptor,
EGFR) . MZEREH I (Kirsten rate sarcoma
viral oncogene homolog, KRAS ) DL Sk B (UE A & 114
(‘echinoderm microtubule associated protein-like 4, EML4 ) -
[E] AP 90K B 7 3 ( anaplastic lymphoma kinase, ALK ) ff
F AN (EML4-ALK) fe UL, 1i35%-40%7. EGFR
e i iR A T A T B R MRS SR TN, EGEROM I R 5 i 52
K, TENSCLCHAME T 196K (delE746-A750) K
8s8fisE M R E IR (L8S8R ) Jedwe i UL AL
Jr. EGFRILJ5 REMS T 2O A BRI , s IR 2R
W, IFUE— IS RAS/RAF/MEK/MAPKI# . PI3K/

AKT/mTORIEI, Z5MRAMAIIEIE , FK ., RIR.
BB R £ L . KRASHED B FRASEEHFH, N
EGFR5 5 T B2 AL, S SIS 5 e
P, HERGBA SR AETELL . 13 M6 RS 1, Hoh

T 125872 5 3]90%0, FAREIF RS Z A KN TE
SRS NG RAS-GTPREE, 1540 M 4R A5FF 4L
SHINAES) . EML4-ALKREE HED 2 H1 2 5 e (AR EMLATE N
130 E ALK S ALKEE I 19N & 107 B IS HIE AL,
EML4-ALKRl& 5 NS 57 # BTG M IlFMAPK, PI3K,
STATSHF i@ %, PRI 5658, I HS 5400
PR TR
ST RS I, 4R BIJE EGERAE 5l i i G

P E LB W N NSCLCIBIT %, HAEE e

( Gefitinib ) FJEIE#JE (Erlotinib ) S5 R A KT
Fi% 2 FR BB 1 7 ( EGFR tyrosine kinase inhibitor, EGFR-
TKI) CZ7ENSCLCHEMI B F h AR R RSN, A8
FHTICER R AAFIH ( progression-free survival, PFS ) 7l
BAETERS (overall survival, OS ) PARF| i e (1213

2 PD-1/PD-L1IBE

PD-1s T4 BREE [ 1B7-CD28 5 Ik, IR AR 10,
FEERBETHMAM NN, GFRTHE. BN,
NKT ( natural killer T ) Zfiifd . RISARANML . FLAZ-E WL
JE DS, T PD-140 5 HA s 2 T 2 R A i e
(immunoreceptor tyrosine-based inhibitory motif, ITIM ) |
G Z AR AR G5 1 5L ¥ (immunoreceptor tyrosine-based
switch motif, ITSM ) , NHEEMIGITEZA, TAHMIPD-15%
IR TR 57 1) B 2R

PD-L1 (B7-H1) APD-1 EEALIR, EERETT
M. BANML . AR SOIRANMD I DR A D A5 i 240 Ok
AN, 7PN B A IR 2 Bl b Rz A P A Sk
MTENSCLC , RO ERR . FUIE . U %5 2 fk ik
B, PD-LIWLA R0k, $im ik il AEE MR o e ik
W E LR . BEFERY], PD-15PD-LIAYAH BAE XS
CD4* K CD8* T LAY /AL BBV , PR 2
PG RE N 793k, I 0 2R A A 2800 40 i 2 T 4 i
( cytotoxic lymphocyte, CTL ) AT, 45 /ihJi 4 i 396 ik
CTLIAM ), BRitkZAh, PD-L1AREGSIG 388 15 LT
Y} ( regulatory T cells, Tregs ) MG FEPNHIVER, X
W1, PD-1/PD-L L it s 49055 P g 3l f A S5 ) S 2
B, S5 MR e kif, ek IR Y A RN EE RS

TENSCLCH i, 19.63%-65.38% 137 9 &K A7
PD-L1AY IR o2 oo P 8 A R A ] o
PD-L1RIEH AW, I FLARJER 1] PD-L13K 15
F o TRPER, XN MR K AR B A 22 S 5 PD-L1RY
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FIKHK . PD-LIAY R RILIEN B H BUS R X
#FEWIPD-1/PD-L1il M ENSCLC & A & R v iy — A4~ 5
STt . HETENXTPD-1/PD-L 13 ¥ 11 G $0 17) 24
PITENSCLCIAYF e AR I A2 AR, gk
HiHT (Nivolumab, Opdivo ) . JREFHHT ( Pembrolizumab,
Keytruda ) T ZAHAKME 6 H & 025 35 ( Food and
Drug Administration, FDA ) AHZkHEHEFHFNSCLCIIRYT -
EZ I m R T, PD-14a e 1016 7 U I SR i
(‘overall response rate, ORR ) . SHFEAAFH | OSIA T i
FHR G, BUS T TEGAT IR 7 ROR R
T B 5 VR B A 2 MR PD-L 1K i) BE S G i # [0)VA 7
JEPR— A EEZ N R, PD-LIBAYE B H ORRE
95 T PD-LIBATE & P72, X /R PD-1/PD-L 11 # 7E
i e R T R B BB, {EPD-1/PD-L Ll A i
LR RS SIREALG A S 2 MR, R OK S BE 7R
PD-1/PD-LIY 2 A1 AL 2 A i #mi o

3 PD-L1FRIASAtEIREIE E EGFREY % R K F1E

EGFRAEPFJENSCLCH R B MK S B Z —. H
AL A 98 It T EGFR 5 PD-L1R Ik 2 (B A7 16— 1Y
KA . TENLMINSCLCE S a7 5 EGFRIEAZ 1 LU 5] o 5]
47.9%2, If HAE Lk . AEWCIRE K g i vh, EGFR%E
Y, X S PD-L1MYFRIBHIAAM — . AzumaF5ELRIXT
FARYIERAINSCLCIMIEAE A 17 19 73 A K W EGFRZE
5PD-LIKBZ A AEE M E X R, fE ANSCLCANIE R
H, A EGFREZZ A PD-LIM R B E R E & T
EGFREFA: B4 fifg (620, Akbay 224 % P 1% EG PRI 1%
PD-L1fJZ5 B, FHEidPD-1/PD-L1i i AU E 1 5
TR ) Sk . ST UR B, EGFR-TKIREMS
0 TRIBUE AN I 2 P EGFRIS S (1036 1k, FE(EPD-L11%
Fik, (H/EEGFR-TKIFLPEAINSCLCA I & ', EGFR-TKI
WA BEAE 2N PD-L 1Y ik K o (HALA BF5EBUEITS H
THIR LSS, ZBAEEGER-TKIPIME4I I & 4, PD-L1
FIRIK V-2 5 TEGFR-TKIBUS A AR /2 , EGFR-TKI[R£f
REMEIRACPTIEANIE R P PD-LIAY K I . X ARFEWIPD-L13
ik SEGFRF 5l B A A % VIR, PD-L1MRILZH
EGFR{5 S M. ChenZEHA Ky, EGFRXJPD-L1KH#
SR T ERKL/2/c-Jundil B S , EGFRIEHI 28748 2545
EGFRIEFR ALK V-4, UG EGFRIE I, MR LERK K
c-Jun, MM FIEPD-L1AYRIBIKF-, MAKTH HEAE X A
iR IR LA . (AR TSI £, PI3BK-AKT

i % 5 MEK-ERKi# %1592 55 T EGFRAIPD-L1AY A%, 7
FHPI3K-AK T % M MEK-ERKIE [ F0F7 S e BH T 7], 1
AEAE WAL R PD-L1F A K 8 3% T8, NE-«BREIA A
PD-LITE %A M R A F SR N, B R 4456
FPD-L11H 3N F, Hi%ES 5PD-L1K K E#ERY, Lind by
)% BLAENSCLCAH ML, NE-«BAJS1EPD-L11 42 ip &
FEEH , EGFR-TKIfE W8 i 11l I NSCLCAH il NF-«BfY
ik, YNF«xBEIA FMJG, PD-LIRE KK FEWEZ T
P, XEEREGFR FIFEE S 06 5, NF-«B A REAE Ry EL%
() S IR 2 5 T PD-L1FRA I e

EGFRY5PD-L1Z[A] 1Y 3¢ R IEAFTEA TR KA,
WAHRZHR RN, PD-L1IYKIE SEGFRIE FE I IO &
PE, Zhang@E BRI T 14303 FAR DGR il 2 25 AR
TEEGFRIEE R fitifia 41 2 vh & BIPD-L1FIPD-L2 KA FHYE 5
BRI B 0 R5AH E I T B P 225 . R 5 S B IR A
AIRFSE . LAMABHEGERIA PD-L13E5A 22 i) 1 56 2 K HAAHL
il CElL) .

FEEGFR-TKIMIRYT I FEH, EGFR-TKIf 254 1)
A PR T H 2 ZEEGER-TKIUR 3G 7 iz . T
EGFRZEZEHMIPD-L1RIA Z A il fBAFAEE —EHE KRR,
EGFR-TKI5PD- 1G5 A, AT REXT 2 m i iR
FPRCRARAIL TR B o 20144F 55 S0Jm 32 [ Ife R M 2 2>

( American Society of Clinical Oncology, ASCO ) 44x I,

INA T NivolumabBk 45 )5 1% 8 JE 16 T EGFR-TKI4k & i 24
NSCLCHEE I RIAE, 255 B /R NivolumabBK 5 )2 %
Be ik Rrae i m R K45, HORRN19%, X dd/R
PD- 1470 5 EGFR-TKIK 1497 7l i % 42 i NSCLCH # 11
BITHCER (E2) .

4 PD-L1FRIASHEIFENEE EML4-ALKB)RY X R K EIE

EML4-ALKHJENSCLCE B IKsh KA, F[H
NSCLCHFH I PHE R A 3%-11%0537, ZILFAER R
W2 AR B/ W 0 S EF GRAFITK R AS [ 4 14 il i s £
F08 SRR I, EML4-ALKFAYEZ4R A PD-L1 5% 1k
K- B R TEML4-ALKFATE 40, - HEML4-ALKE!
HEARFILAEN EIHPD-L1HYFEk, MH| ALKAY IS E
FEPREMLA4-ALKJS, [FIFERERS FEAKPD-L1 R IL . X KW
PD-LIAYE A Z R EML4-ALKE & AR dE—4h
WF5E W, MEK-ERK 2 PI3K-AKTi# %42 5 TEML4-ALK
JH¥EPD-L1FR AR B, X155 3 % 5 EGFRIW IR i
RN, FWIEML4-ALK'SEGFERIX P/ [A] A9 5L A AT fig
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= [] (g 4 B R R PD LA 2656
S PD-L1FRIASAhEIREIE EKRASIB) A % R X IFE

15%-209%HINSCLC & #5H7 A KRASHEH 28 7% , 111 H.
R AE W B il B B 2 7). KRASHPD-L1SRIAZ
[R5 2 BT, FAE—E 194+ . D’Incecco
LRI MEL E], PD-L1Y A5 KRASHE H 28 AR A7 7
WA (P=0.006) . (HWAIRZHIERA AR
WL, CallesZEIJF5F T KRASZEAF[UNSCLC % HPD-L1
HFEK, EIMAEKRASEAZIINSCLCEHE H, H24%

E 1 PD-L1RIZSEGFRIESEE X R

Fig 1 The relationship between PD-L1 expression and EGFR
pathway. NSCLC: non-small cell lung cancer; EGFR: epidermal
growth factor receptor; PD-L1: programmed death 1 ligand.

B 2 NSCLC# A7 5PD-1/PD-L1%
ZIRTT

Fig 2 Targeted therapy and PD-1/
PD-L1 targeted immune therapy in
NSCLC. PD-1: programmed death 1.
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M RS2 4], EGFR. KRASEZAY 5PD-L13iA/KF-[a]
W RAFAEG SIL, FWANE 1 PD-1/PD-L1I A5 &
— AR IR, TRER R B A RE LN K 2 A& E S
W, BTSRRI, HHERT, ETPD-1/
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UFIRCR, W f# R EGFR-TKITH 251 (4 1 242 4L 1 58 i )y
P41, EGFR-TKUKAFHIIPD-1/PD-L1AIE I Ay 3 a5
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