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[ Abstract ] Background and objective Lung cancer is a malignant with high incidence and mortality and adeno-
carcinoma is among the most popular subtypes. Epidermal growth factor receptor (EGFR) mutation is one of the most im-
portant driver mutations for lung adenocarcinoma and EGFR-tyrosine kinase inhibitor (TKI) will benefit those patients with
sensitive EGFR mutations. Recently, immune checkpoint inhibitor (ICI) therapy, provide a new breakthrough treatment for

lung cancer patients. Whereas immunotherapy as an emerging treatment does not benefit patients with EGFR mutations, for
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which mechanistic studies are poorly defined and focused on the link of EGFR mutations and programmed cell death-ligand
1 (PD-L1) expression, we speculate that the different immune microenvironment associated with the two classes of patients.
Methods Lung adenocarcinoma datasets were collected from the Cancer Genome Atlas (TCGA) database, and clinical infor-
mation and gene expression profiles were downloaded. The immune related lymphocyte infiltration in TCGA database were
generated through timer 2.0 GSEA was used to analyze the difference of pathway expression between EGFR mutant patients
and wild type patients. Results EGFR mutation was more frequently among women and never smokers. Inmunoinfiltration
analysis showed that patients with EGFR mutation tends to have more tumor associated fibroblasts, common myeloid progeni-
tor cells, hematopoietic stem cells, effector CD4" T cells and natural killer T cells infiltration, and less memory B cells, naive B
cells, plasma B cells, plasmacytoid dendritic cells, memory CD4" T cells, CD4" helper T cells 2, naive CD8" T cells, CD8" T
cells and central memory CD8" T cells infiltration. Moreover, patients with more infiltration of CD8" T cells, natural killer T
cells, memory B cells and hematopoietic stem cells, tends have better prognosis (Log-rank test, P=0.017, 0.0093, 0.018, 0.016).
However, the patients with more CD4" T th2 infiltration in the tumor tends to have worse prognosis (Log-rank test, P=0.016).
Furthermore, the results of gene set enrichment analysis showed that compared with the lung adenocarcinoma patients with
EGFR wild type, the three pathways positive regulation of natural killer (NK) cell-mediated immune response to tumor cells,
NK cell activation involved in immune response, and NK cell-mediated immune response to tumor cells related to natural killer
cells in patients with EGFR mutation were down regulated, while the pathway the positive regulation of cytokine secretion
involved in immune response was up-regulated in EGFR mutation patients. Conclusion The tumour microenvironment of
patients with EGFR mutations lacks potent tumour killing effector cells and appears dysfunctional with effector cells. This may
be a potential reason for the poor efficacy of immunotherapy in patients with EGFR mutations.

[ Key words ] Lung neoplasms; Epidermal growth factor receptor; Inmunotherapy; Immune infiltration; Immune
microenvironment

[ Competing interests ] The authors declare that they have no competing interests.

This study was supported by the grants from the National Natural Science Foundation of China (to
Jun CHEN)(N0.8207259S, No0.81773207 and No0.61973232), Natural Science Foundation of Tianjin (to Jun
CHEN)(No.17YFZCSY00840, No.18PTZWHZ00240, No.19YFZCSY00040), (to Yongwen LI)(No.19JCYBJC27000), Shi-
hezi University Oasis Scholars Research Startup Project (to Jun CHEN)(No0.LX202002) , and the Special Support Program for

the High-Tech Leader and Team of Tianjin (to Jun CHEN)(No.TJTZJH-GCCCXCYTD-2-6).

* 237 ¢

i T B b A B WL AR R 22—, o e BRI
FHORCFET i WL A, B A i — A T A ST,
MRYGH L IR, Bl 70 P T2 . 3/ N il
) (non-small cell lung cancer, NSCLC) F/ N0 e i 9 (small
cell lung cancer, SCLC) 73!l 5 T3 Ja 51l 18 59 F115% 2, fifi i
TS d i ILIINSCLC, 4Rk, R BAE R 752 R IR AR
TR R (epidermal growth factor receptor tyrosine kinase
inhibitors, EGFR-TKIs) , 2 3% 35 EGFRIFTE S A2 (1 fili i i
B ToE A7 (progression-free survival, PES) FlEL
HAEW (overall survival, OS) B,

G PEREAT ST AT (immune checkpoint inhibitor, ICT )
R P 2 30 A R il e R 9 8 S — T B R 2l . AT Y%K
iR, FERE TP SET LA (programmed cell death ligand
1, PD-L1) ik FIPE Rl 8, ICTRR 2 B 57 i)
JPRL, I T T 25 IR, AREEPD - L1 1k KB AN ]
ICTHRZG B ICTHR A1k T & 4 UMMl F A 1 — 2Ry 7 e
Jr %o I, 1B AT EGFRAE AR iR B b, 1CTs

EGFRIZERNTE 8 — el FHICTs RS8R o X T P
RIS X PD-L138 1% > 1% M EGFRZE A NSCLCH 3 #7153 4
KR 41200 mgIR 4 HLPT (Pembrolizumab) 17397, 1E 114
BEESNTR, BT 2 ROMZVF ST R, 20
TR R (objective response rate, ORR) “H0%, 454Ny
JCERW T A A0 A5 AR AL A B, RS PR R
HAFI PO A G Rk, Bk L E E N 25 G
SEMI4% (National Comprehensive Cancer Network, NCCN)
e R A1 T B e s b2 i R Jf 98 2 IR P> (Chinese
Society of Clinical Oncology, CSCO) llfi R¥E F¥ 48 11, EGFR
AR BRI i e £ ¥ R TR YT 7 RS2 EGFR-TKI; X 4K
FFER R AEHIPE, PD-1 A TR B, ICTHR Y BICTK 75
7 T LA —2RI67 7T %

R EFE N ZH K14 (The Cancer Genome Atlas, TCGA)
VA E i R i BE PR BB I, 05 1 I R AR L
el e Z e m %t , Ferh el & TR iR RN SR i . ¥
DR S | DNAHIEAL | BT IR 2 A0k (single nucleotide

HUREP N € S T Y E ttﬁn%i&ﬂﬁglﬁllﬁﬁ?ﬁﬁﬁ @Olymfpﬁ, SNP) &

www.lungca.org



£ 238« o [ i R 2% 15202 14E 4 A 55 24 45 45 4 10)

Chin ] Lung Cancer, April 2021, Vol.24, No.4

AW 1 TCGAA HBHR L, T WFFEEGFR
5 735 it 98 5 A A R i g R I R R A1 22 S 1
il b, 3E— 2o i KA e WA B KO 1 22 5, W2E 4R
EGFRZ 75 fii i £8 3855 B9 A 70 il s R B TE B2 32 1C Is ¥R
T I A R [FIR YT SOR AT RERY & AL, Ak AT fig
AT 7 2 2 SR

1 AR

L1 BdERhicE WTCGARIE PEE M (https://portal.gdc.
cancer.gov/ ) I 2% 566191 ili i 5 £ E ARG DRI RE . FRAZ 1R
MO LL X RN A-seq {5 5. 1843 Cbioportal 7EZ il
J (http://www.cbioportal.org/) FJA5 1 ili i I8 i g 58 25 43
A&l (1) o

1.2 BRER e AR ST IR SR R B, FTREA

JE T BLEGFRRE AL (7 S AT 1, SUIRF 01 TCGA

K4 5 AL & EGFREE AR (5 B N B I RN A-seq 19

1 FFKs Hotl i EGFRIZ 528 3 9 EGFRI AL 21 5 By 1 7Y

4.

1.3 MG N iR 5 @i TIMER2.0
(http://timer.comp-genomics.org/ ) 1538 i PU B 7 7%
(CIBERSORT, CIBERSORT ABS, QUANTISEQ, XCELL) ¥

TR TCGARUE R S e G L AR IR IE A R

1.4 DIREE FE T FIHRIE S “clusterProfiler” F2 ¥ £ X

A= A MIEGFRAEAF A AT I N2 E 01T (Gene Set

Enrichment Analysis, GSEA ) .

1.5 GEiT2or [iSPSS 2108 T 4e b T2 50T I IR
S IAE AT, AL 1A LUK R T3 K656 S Fisher i IR

Rk, KRR (Kaplan-Meier) 2 Hil A A7 M2k . XF

BRAES (Log-rank ) LA RIFEAR R AAF L . P<0.05H

ESAGIT R

2 #R

2.1 EGFREFA: IR A5 704 il Ji 3 5 5 19 R SC I PR 9% )
BT ABFSENTCGARHESE T 48 . B | 4307 TsoLflfili
i g BB P I A5 B R HF 7 A L, v, BB k23261
(46%) , ZPE2690 (54%) , TOAFIR65 4 5 AETEM I LAY
4075 (81%) , JCMAH S A 6711 (139%) , 2713 5 (A W A
SRR I EGFRZEAL 6710 (13%) , EGEREF/E: #1434
] (87%) o WIFE 1T 7%, EGERZEZAE RUFINEF A= 7Y fii i 937 £
FEARHS . R AN L A TER L S 7 R ﬁfciﬁ%ﬁ Ilﬁ

PRI A TCGe 27 25 5, T EGFRIEAS B4 By A= A fiki
JUR g SO B e A T AP R (R7E R s n=48, 72%;
PP HI L. n=221, 51%) (P=0.003) ; EGFRZEA Rl45
A R it i S B e A T AR W R A (A8 A MR I
HHERE: n=24, 36%; WA A KM AH B n=43, 10%)
(P<0.001) o #F—2 K Kaplan-Meier PlotterJy i 547
EGFRZEAR 1Y 55 Wy A 7 fii i g 10 3 2B A 22 5, A IRT2
N, AR LR LR G2 E2E 5 (Log-rank ks
5%, P=0.22, K2) .
2.2 EGFR¥FAE I FIEGFREE AR 4L 3 il 2 23 S BE A
KA LI K 43 B ASBIE 938 i XCELL 133 R 15 A
A G REAH IR LRI E O, FHRIE F 1Y “ggplot2” F2 ¥
FLOATT TR EGFRIE AL Y 15 My A U il i od S 5 =2 v, i
FHOCHR LRI L 22 5. FRATT K MEGFRER [BH T
L O v 1) R R O BT A A S AR A A | i
MT20H . RN CD4 THIML . HAARAG TR ; BAR
FIICTZBARAEL . W LR BANAEL . 2% A M . 20 A A 2tk 40
Jiil, iC1ZCD4 T . CD4+ 4 BIPE T2 . CD8* T4HH.
HuligfZCD8 TN, FILHCDS8* TANEIRIE (K3A) o F&

% 1 EGFREFABFNR TR BHBRE BE I X IR R AR 47
Tab 1 Analysis of clinical data of patients with EGFR-mutation and
EGFR-wild lung adenocarcinoma

Characteristic EGFR P
Mutation Wild
(n=67) (n=434)
Gender Male 19 (28%) 213 (49%) 0.003
Female 48 (72%) 221 (51%)
Age (yr) <60 18 (27%) 116 (27%) 0.942
=60 46 (67%) 303 (70%)
Smoking Ever 39 (58%) 368 (85%)  <0.001
status Never 24 (36%) 43 (10%)
Tstage T1/T2 57 (85%) 380 (88%) 0.505
T3/T4 10 (15%) 52 (12%)
N stage NO 36 (54%) 285(66%)  0.069
N1/N2/N3 29 (43%) 141 (32%)
M stage Mo 45 (67%) 292 (67%) 0.847
M1 3 (4%) 22 (5%)
Stage 71 48 (72%) 343 (79%) 0.151
/v 19 (28%) 89 (21%)

Missing values exsit in The Cancer Genome Atlas. The percentages

of the mutant group in the table are all calculated with 67 as the

denominator; the percentages of the wild group in the table are all

calculated with 434 as the denominator. EGFR: epidermal growth

factor receptor.
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Fig 3 Changes of immune microenvironment in lung adenocarcinoma patients with EGFR mutation. A: differences in the infiltration levels of

immune related cells between the wild-type group and the EGFR mutation group; B: Correlation analysis of the degree of immune related cell
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