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Identification of driver genes related to immune infiltration in lung adenocarcinoma

Tianyu Zhang, Lugiang Zhang
Inner Mongolia University, Hohhot Inner Mongolia

[ Abstract] As a malignancy with high morbidity and mortality, lung adenocarcinoma (LUAD) has a poor
prognosis due to its heterogeneity and inadequate early diagnosis. Clinical information and transcriptomic data of
576 LUAD patients were downloaded from the TCGA database, 149 immune-infiltrated genes highly associated
with stromal score, immune score and tumor purity were extracted from the LUAD-related differentially expressed
genes via performing immunoanalysis and weighted gene co-expression networkanalysis. On this basis, survival
analysis and LASSO regression analysis were applied to these genes. Three LUAD driving genes (IL16, P2RY 13
and HLA-DPBI1) related to immune infiltration were obtained and subsequently transformed into a risk assessment
model. ROC curve showed that the model could effectively simulate the survival rates of LUAD patients at
one-year, three-year and five-year, and the predicted AUC results were 0.74, 0.68 and 0.70, respectively.
Immunoanalysis displayed that the low-risk group got higher stromal and immune scores and lower tumor purity
than those in the high-risk group, and the enrichment of immune cells in the low-risk group was significantly higher
than that in the high-risk group. In summary, these results may provide theoretical guidance for the clinical studies
of LUAD.

[ Keywords] Lung adenocarcinoma; Immune infiltration; Lung adenocarcinoma driving gene

2020 4 E BREER TN (JARC) RATIEAE  FERAL 20%>Y, e 7 R FAR®IT, i
BoR, fR ARSI R R REN . AR IR R I TUR A, S R REN 40%,
20 e ) = B A, R (LUADD 19 S 54 ARAPERAUA 50-60% 7. X6 (5 0T, 0 il 7

AR TR


http://ijcan.oajrc.org/�

BRRT, GRI%R

5 G R AR R PR i it e BIX 30 % P R

B B ) B AR e A A . R, SR AT
BTG A Pbs E4, 3R BT X £ 5 fE A
AT REHE B TS T 2 R

TEER, BEEMTFHSTZE 1 (PD-1) i
T e 5 TR AR AN, PD-L1 (PD-1 i) &
It g G 2 6 36 m A FE B TS R P A A 32 3 1Ty
o SR, TEMPRSZEH, (UK PD-1 Al PD-L1
(1) 22328 7K S A T M i £ 2 1 2R A7 AP A — 8 1)
RERML M SRR ARSI, 1 HLA K
I, EAS 5 HR R T R e i BUE .
USRI RN, S 55 AR A b &
W oxet it Mt () PRI LB AR L R

ARCHET IR AR P B R R IA K, T
7 i BRI AT B B L PE 7 (stromal score)
J P4 (immune score) MBI 4EREE (tumor purity)
LGP RIS LRI 4 50, $240
T SRR 5 ORI R . TR I,
GESEAE P HT BRI LASSO 0953, 545
A 25 14 fir i g 0K 50 32 DR AR 5 3 P T DR DA A 7
M. m)a, IR R RIS PR, FRATHAT
T XEF G % o, PSSR FC I R S FH A4

| RS

1.1 #ETFHRE L=

S17 AN il e g L 2R AR 59 AN 55 414U
A H] RNA-seq i (count #5530 KImIR(E B &
M TCGA #¥aPE T4, BifE, 20530 ML 576
A ARIEFEAS TR count B 4 E 20530X 576
YRR HE R o T U A B AN 2 B o M B
AN AR R R A AR (B 1A o TR
155 5 R EAH DG IR R R AR, 20530 X 573 4Ef
count $E A FEAR IR AT 45 Estimate 5L DL S AR —
FEAE B VP o RV RO R 4l . i)
¥ BIR = 2K IR A 53 5 il i RR A AR
TNM 7 #. 198 STAGE 7 #. B3 1 sh e 4,
VE NI RAFAE FH - J5 825047

1.2 MR £ 7 A AR B IRA A e 's F o
i

AR A (1, THET fil B A o R R
IZRIE K I AR R S DR 3R IE 7K 1 22 S R P
FAHB g B, H5E X logy(FC)>1 H. P<0.01
[PE Ry L 22 3 3R R logo(FC)<-1 H. P<0.01

RN N ZE R RIA I Bl )E, XL RRIA
FERBH THAT GO 1R, DIESRIFR 7 ik At
PRI e S 0L

C,, x10°

log, (FC)=log, (i) QP
E!

1

— s: 52
P=(Ef —E")/ |24+ 2
NC Nﬂ

Ko, E,, R i DEBEES m DA
RikIKF; C,,, /& RNA-seq Hdfls map 2|58 m DMFEA
S | ADNRERIANE T X read #: C, F8H m
FEASN RNA-seq HAR EL I read SAL L WS i 4
BERANE P IXIBRIKEE . EF R E! B ARREE @ A
FERTE N NIRREAR N, AN 55 FEAS IR 35 2%
B, S2ORSE IR § AR R R A A A i
FFEAR TR RV U T 2

1.3 Rz iEAR X AR B 4 i ik

g5 & M AL EE R 3L R Ik W 4% (weighted  gene
co-expression network analysis, WGCNA) %k
ASCVTAL T BT 2 2% JE DR A5 i e W PRARFAAE: 18] £ 9%
BRRE, WARWIR: (D BIBRAE>10% M FE A4S h Rk 7K
Iy 0 BEER: G TR | ARG j R
8] (] pearson AH 5% &R # p,; » I Hy I O KA B
p= [p,,j}; Gid) JEFR AR EIE B, DI ZINALLR
BHIE a, = p, 1P 5 Civ) #4240 B & 56 [F

(topological overlap measure, TOM) ", (v) {45

TOM fIAHSE (1-TOM) , FH{3FH ShAs W 1#1 7772
e 6 PR 4 e BB A ), A Bl 3R] 1 B /N3
BWERN 305 (vi) THEIEBISY S IG R R B
FHRME,  DASRELS G212 15 53 2 UIAH OQ B A% 0 2k
o

1.4 Ffi %S 3R 2 A B 494538

T YIS G IR AH O B R DX Bl A
LR SRS HAT: (D FIHH cox EFDTITALEE
AR 5 it fi e BB A AR AF I [R) (R) OQ IR, X BoRk A
538 P<0.05 (145 PRI IR0 O 5 S B IR T AH DG FR -1
Bl;  Gi) Lasso [/EFGZE [A] A5 Hr HEA R,
AP Fot 5~ 25k R R0 fis e S5 38 A A7 T 8] 19 DG B o
Horbr,  JRIBAE B R DL 3045 5 v DU e /KPR




RRT, Tk

5 G R AR K FR) M o8 BIX 3l 5% PR R

DRI F B R -5 Y2 2 P 26 1 i g DX 3 3 [
“#R
2.1 MM 2R RIAER R EZ A GO
& EAAT
B3 576 ANFEA AR 20530 NEK, Ak E
11 count FHEEE S Bl — ™ 20530 X 576 4E1HHEHE
B, FHXHZMFERAT T ERD . SERER, B
—F W QHREAT 10.74%) IR —F s O
KA 5.99% ) B AT AR G Hiu X 4 iR 4 4R A A

FEHAREAR, RIERAELER, TCGA-86-A4P8-01.
TCGA-L4-A4E6-01 Al TCGA-75-6203-01 =/ #E
Wi R LS AP AR (B 1AD

X TR AR 514 AR L ZURE AR FIT 59 M 5340
AT count Hdfls, ACEET AKX (D HET
it HieE 5 A L IR R R TE VKL TR AR I R R L (R R
IR 25 SRR R A N et B . AR
5, 1820 N RIS 2626 M FIAERE
RFER S RS (B 1B)

Ao o con B Voownpind A trre
* e ot L ® Tumor 110 i :
« %, ° A ' . y . .. [ Normal o
e i
0.04 . H' ?. P .. * ’ 5 .
. [} l" 90
uk . ”0 T . o . L
0.00- -:." - L TR 3 80 -
- + . . - 7
g w .'.h.- \\- 3 f. s ..t.;- ...‘ .-, .. % 70 4
< 004] '--_'{ sV ot - . £ 60
3 - H e e 3 o
o " \ " e ,° L] ) g
=] 4 | ® . o ® B 40 4
-0.081 - \ . . . * gee LI
L] N Le .’ 30
. . o0 LY . .
0,12 ut \ o ey 20
.
L] e
. —x N . 10
016 TCGA-86-A4P8-01) [TCGA-75-6203-01) [T(:(},\.—LJ—.\AFJ—I]‘I]' * 0
T T T T T T T T
10 008 006 004 002 000 002 004 006 008 -8 -6 -4 -z o 2 4 6
PCAL(10.74%) log2(FoldChange)
C D -logl0(pvalue)
system development— .
regulation of response | . 40 50 60 kL]
to stimulus GO Terms
regulation of multicellular | ® @ plasma membrane part
organismal @ intrinsic component of plasma membrane
.mlegral cumpnnent nf plﬂims memlmme
I bi rt 4 of
e . .system development
© cell adhesion
regulation of localization—- [ ] biological adhesion
@ regulation of localization
anatomical structure I‘Eg\llshnn of response to stimulus
morpllogenesis_ . ical structure mor i

intrinsic component of |
plasma membrane

cell adhesion4 @

biological adhesion- @

integral component of
plasma membrane

T T T T T T
0.15 020 025 030 035 040

GeneRatio
‘mitotic cell cycle-
mitotic cell eycle |
process
cell division
nuclear division-| L

chromosomal region-|
chromosome segregation-|

mitotic nuclear division-

sister chromatid |
segregation

chromosome, centromeric | °
region

mitotic sister chromatid |
segregation

T T T T
0.04 0.06 0.08 0.10
GeneRatio

(A i e 8 2 U 55 LZAI0 2 B e B s e
LR R

(B) ZRFIEEEMII KL,
(D) At (F) N Bz RRERERS 5EYAE RN LN XA,

B 1 FERER R ERFEEERIRA R ISR D

Count -log10(pvalue)

40
50
60

70

-log10(pvalue)

125 13.0 135 14.0 145 150

GO Terms

@ chromosome segregation

® mitotic nuclear division

@ sister chromatid segregation

® mitotic cell cycle

@ cell division
mitotic cell cycle process

@ mitotic sister chromatid segregation

@ nuclear division
chromosome, centromeric region
chromosomal region

-log10(pvalue)
12.5

13.0
135
14.0
14.5
15.0

(C) R (B) FilA Lz RRIEERS 5[ 10 4



RRF. IR 5 G0 B8 TR K i A 2 DR L)
ATHRAPRBNERREERNEGS S TR RIEFER 5 9 I AREAE A B, 455 LK 2B.

TR AT RE, A7z R RIAFLE, AT
MPAT T GO iR E&E M. Hh, TRERRKE
RN EES 5EMRE RS s i (J
10) ; FWZERREENFESSM@HR. A
JARAAS . Gtk B Ayl g (B o A
AR AR R R ELAE ¢ & L] 1D A 1F B o
I 8 5 i e 2 R R G R e AR I, R
T ZE R RIS LR 2 5 7 il e 1 R AR AR Je

2.2 5%z AR K 6 IR 3h I F K 5

T RIS PRI R T B A IR IRE S, FRATH
FARIZEVESr JERVPAr MRAifE . . TNM 4>
W R STAGE 43 B3 HOVRAH 52 45 9 8RS HEXT
514 NI LHZAREAR 59 AN 55 H LR E A AT T 5%
Kot GEEZSHEFIRAEER) , 4R LE 2A
Fim o MBI RT R, FTAE FEARE S35 1 i T K,
e WX O RRAE 5 it e (%) i AR AR JE 2 DITAH G

B 5, A 1.3 WHTRTEE T 4446 N ER

A - |
150 e ‘- " ‘m
" T:; w III\HIIIIIIIIHHIIH (T \ B Y TR lIIIIJIII

Smoking_history

M, F-ATATPAFR SN brown F AR 5 3L 5T 345
o B VE 53 UL % e 4 B2 1] B 58 AH G, pearson #H
KRB W IEH peoma=0.78 (P=5.3x107") |
Pimmune=0.92  C P=1.3x10"" D 1 pror purin=-0.91
(P=2.8x10""%) . fEMEERY |, FRATHE— BT
brown HLHNT =Ff IR IETF /1) MM (module
membership, BRI A& R 3R IA KV 5B AH
KM, 0 RRAMR, 1 RREHK) 5 GS (gene
significance, B AR R o 5 BRI 2 T8 7K P RIS 3 DF 47
TR VT 53 UA % JofRg 4 155 S I PRASFAIE 18] AR DG D 2
B ¥ pearson FHR RE. RN poroma=0.89
(P=3.6x10""") | pimmune=0.94 (P=5.2x10""") F1 pmor
puri=0.96 (P=0.0) o 88 AR IR B brown
DRI A e o ) R DR R BE SR VP4 o B 28 DP9 LA B v
FE G IRAFIE B D) O], S, et 1 Bk T
IMM[>0.8 FI|GS[>0.1, 149 /™15 [ G e 21 AH S
BRI BRI o

StromalScore

[ ]

1,0000 2,0000

ImmuneScore
—1,0000 2,0000
TumorPurity

0002 0.4 0.6 0.8

Gene significance for StromalScore

Age

0 20 40 60 80

T
TX
NA

.TZ

Stage |
@Stage 11
Stage T

Smoking_history

012 34

p r ?a:f.a“ * &4@%@\ ST LELE« &i"@\;‘“‘i %"i‘*‘iﬁ’@‘«
o \-‘ci:?(’éé‘* 5_&"&%@6&
(A FEASERE.  (B) ZERIBIH S I RRFAE A AR S 2

brown IR A REAS 2455010 GS 5 MM TR AR RV Bl 1

(C) brown HEH N FEAEE 431 GS 5 MM [ (1AH S ML AL

(ED

04
Madule Membership in brown module

(D)
brown B AREAIRAEET) GS 5 MM [AIIAR AL B 1

& 2 sERiEExEEAIRR

4.



BRRT, GRI%R

5 G R AR R PR i it e BIX 30 % P R

N AR 5 G IR A D% 1 il B DK )
B, IR 149 R PR R E cox /ST EIE
o, APl A A DR it e R0 35 A A7 ] ) G R
P o 60 ANXF BRI P<0.05 (I3 DR {7 BE S 5 e
TR R P F 2 R o 3o LR 5 il s B AR A7
[ BB an B 3A R, 2 )5, 454 LASSO [\1H
3T, ARSCRIF 60 A2 R 75 il s £ ik
IS 7K RAR R i i 8 3 I AR APIRES o ZELRAIE 10 Fr
A X AIE At AR S DR DL 43 SR U d Mk
SR, AW E 1=0.03 (K 3B) . %, IL16.
P2RY 13 1 HLA-DPB1 #iH5] (& 3C) . Hi , IL16
FEF S AR EAIRE TL2R RiE, MHiX—&EH
(M 2 i TR Sz 55 i fiid 1 & A A OE); P2RY 13
FEZ 54005 ATP FARH, HARZRE ] 4i g o
FRAEJOREIRSE,  CAHM G s i, A 25 Bh e 4

i 2 k3% - BEAE, Lin 25 NV 7 . W P2RY 13
AR g il s G2 AH DG B TS AR bR e . RS
HWFFLEY, HLA-DPB1 5l i R A Bk
2, A RNANEAdPTE )—F, HLA-DPBI [
E RN T MR R AE s,

2.3 MU TP AR 6 M Bl R & A T

N7 iE IL16. P2RY 13 Al HLA-DPB1 [llG R
LR, A SR P i R e g 40 21 = ()P 3 R
K S LASSO 73 bk 1 i) [l A R4, #3E T an s X
B AE A58 . RiskScore=-0.144x E¢ -0.021% ES) 1,
0.019% E5y , o o T PPAZAE RS (AR AR, 3RAN
I FH S B SR ASAD T s S —4F . AR LAY
AR, TR RNE 3D Fir. BRI,
G — 4 SRR TR YRR 3 2B BT
fIRHE, AUC Wi KA 53 aliE 2 0.74 0.68 F10.70.

A Features p-value Hazard Ratio(95%CI)
IL16 2.0e4 Brossennss s @ 1 0.78(0.69-0.89)
P2RY13 7.de-4 S O 1 0.84(0.76-0.93)
GAB3 L0e-3 oo @ i 0.80(0.69-0.91)
HLA-DPBI 1.2¢-3 I s O ! 0.85(0.77-0.94)
BTK 1.7e-3 [emmmmrm e L 1 0.84(0.76-0.94)
ITGAL 2.0¢-3 [ R f 0.83(0.74-0.93)
DPEP2 2.7¢-3 I RAREREEEEE @ oans i 0.84(0.76-0.94)
SASH3 2.9¢-3 s @ -ocnesan s 1 0.83(0.74-0.94)
AMICA1 33e-3 ommmeee e @ oo 1 0.85(0.76-0.95)
HLA-DRA 3.7e-3 [t @ 1 0.86(0.78-0.95)
CDs2 3.8¢-3 [eeccaansaacaaaaac {freocracnossoaonaend 1 0.85(0.76-0.95)
ARHGAP25 4.2¢-3 Frorreraermrro e @] 1 0.79(0.68-0.93)

I].IGS 0.112 O.I'.'ﬁ O.ISI] I].I84 O.ISS 0 |92 l].‘96
Hazard Ratio(95%ClI)

B Do

8 . 3=0,03 X=0.10 T

-] i

= 14.0 . ix

z } -

n }

= 1357 | i HH T

g 0.8 =

£ 130 - H A

- 1 ' i /]

g

= I ' |

: |

& 12,0 : : : : o U =

-12 -10 -8 = -4 g [
log2(lambda) z i
C E f
wn J
0.5 041 i
@ f';
£ 004 Ay
o -
g 0.2 I—
S-05 ) Time: AUC (95%CI)
— one year: 0.66 (0.74-0.59)
—— three years: 0.61 (0.68-0.55)
-1.0 0o 1] — five years: 0.61(0.70-0.52)
4 6 8 10 12 ' 0.0 0.2 0.4 0.6 0.8 1.0
-log2(lambda) 1-Specificities

(A 55l S5k 35 A OC IR BT 202k PR A vk o

(B) T3 ISR, d AL 4=0.03,

(C) LASSO [l I3 73-H7 i i it ol 3R B B K]

(D) 4, ZAEFTLAETETE T RS A B BRI 45 5

3 FBRERIRENE EIR A R X IR B2
_5-



BRRT, GRI%R

5 G R AR R PR i it e BIX 30 % P R

N T PRI R I R B FHANE, AR
AT IR T BT It e I AR risk
score, JZHE risk score M EDEFEA 73 . RIK
BorgH . I LU N FEAR IR P4 SRy
DLE s i B, FRATARIL, FHER T B4, KX
W6 40 AT B v B R 5 459 43 5 B 1S 43 DA S A ) e
2 (K 4A-4C) o o, R m. R4
17 timer 737, FATTR IR 2 & £ 1 5 2 % 4

i, RPERIZNIE. EVEANESE (K4D) . WA,
BATE—B T 24 > HLA B S F
TEE . (RS ZH R IA K. Wilcoxon K4 W,

24 A~ HLA FEEFTE R KA 20 &2 1)
Giit 2R, H 24 > HLA JER7ER X411k K
P (B 4E) o xuegh RAE R /R4 B B
HEGEEARRFER, WERIHILT IL16. P2RYI3
FITHLA-DPB1 4 (1) AR 1573 A5 84 R FH T PFAik it Jig

7“: Y. b= b= N p= N ‘E‘ﬁ'/m‘ IEIIT > y “l:l‘ ;;;:xo
Ji, X LS G e A0 M 45 B M CDA+T 4. CD8+T i B A& M0 A va 7 50 gk
e B‘ wond 1.0e-39 C o 1.6¢-38 E:I':P
2,000 - ‘ a @ high
El[ll]ﬂ— _Zmlﬂ* o £ 034
i i :‘ i
% o % ; 1,000 ‘ 5.. ool ’:
~1,000 1 T
~1,000 044
2,000 ; '
StromalScare ImmuneScore T mul"PHrr_\‘
D 06 29e-22 23e-30 33e31 1le-34 17616 6.2e-d2
|
==
0.5 B
LM L
Ag‘ 03
0.2 ‘ T [
== [ T e
o] | ‘ 1 - = l 'f 1
L — !
" njcn 'rfm:frm 'rim;icns Nun[r'nllhil Mm:rn‘phngn e
E 37626 61e33 1de-28 68629 L1e2d 20e-18 15e-d4 1de-2? 3le-19 13028 Liel3 18e-13 18e-18 30613 63e18 2816 43e 66013 18e18 2268 6.6e-10 Ble27 33615 5568
| ] ‘
oy, B H L1l % "
u% I B %E y MFI %‘ %l' T
% 109 \\ J % L‘__‘] 1 ‘ = [ —‘— H ‘ Hﬁ
HEJ_ e
® XY KY > > FS » R 5 iy .
o o é\y‘,e \””Fvﬁiw‘“vﬂ\,.\?p@\‘u*pwzw e 4»" o “ae @a-:\? o \X@x s ‘9 \y 0.,& ew o ‘0 . Q% & @,,»
%\mm@ﬁﬁﬂgﬁﬁ%<A)\%&ﬁ%(B)ﬁWF%F&C)%%ﬁQ<D>m mm%mm%ﬁ%ﬁ%%%%ﬁﬁﬁa<E)%\m

REZH A HLA S5 PR (1 357K F o
E 4 RS EBIERNEITE

it
ﬁl LIt i i A FUXT 5, A o il g e A

{18 Bt Sk 2H 04 Al IR éﬁw)ﬁlﬁﬁ%ﬁ ST B A

HRIEWEE T RAEAE T, 3 NSRRI
()i s SR 5 36 ] (IL16. P2RY13 Al HLA-DPBI1)
PR ST nPRix L R B R IR RS, — A
PPA it e R IR ) A TR A ) 5, RO S
RiskScore=-0.144x E¢ . -0.021x E% ..., -0.019x

Ejy ppm o ROC HIZR 7R, 2088 Al AR B H PPl
it e A AE — 4 SR TR R AEAREE, B

AUC ZE 535178 0.74. 0.68 F1 0.70. S i 0 #r BoR,
FHE T AU, RS20 5 = R VP 5
PEVT o UL R AR IR 2l 5, I ELAR XU 20 1) e 9%
UM E SRAR B m T R A A . X e g AL [
N, JETIKEHIE IL16. P2RY13 1 HLA-DPBI )
FAR KAL) F PR AR 753 7 A58 20 W e FH T DA S 2



BRRT, kIR

5 G R AR K FR) M o8 BIX 3l 5% PR R

BEXS iR T T BA BT TR

(6]

[10] Yoshihara K, Shahmoradgoli

B

Sung H, Ferlay J, Siegel RL,et al. Global cancer statistics
2020: GLOBOCAN Estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. Ca-Cancer J
Clin, 2021, 71(3): 209-249.

Herbst RS, Morgensztern D,Boshoff C. The biology and
management of non-small cell lung cancer[J]. Nature,
2018, 553: 446-454.

Siegel RL, Miller KD, Jemal A.Cancer statistics, 2018[J].
Ca-Cancer J Clin, 2018, 68(1): 7-30.

Chen WQ, Zheng RS, Baade PD, et al. Cancer statistics in
China, 2015[J]. Ca-Cancer J Clin, 2016, 66(2): 115-132.
Hoffman P C,Mauer A M,Vokes EE.
cancer[J].Lancet, 2000, 355(9202):479-485.

Lung

Nicholson, Andrew G, Crowley J, et al. The international
association for the study of lung cancer lung cancer
staging project: proposals for the revision of the clinical
and pathologic staging of small cell lung cancer in the
forthcoming eighth edition of the TNM classification for
lung cancer[J]. J Thorac Oncol, 2016, 11(3): 300-311.
Sawabata N, Asamura H, GoyaT, et al. Japanese lung
cancer registry study: first prospective enrollment of a
large number of surgical and nonsurgical cases in 2002[J].
J Thorac Oncol, 2010, 5(9): 1369-1375.

Xu XL, Huang ZY, Zheng L, et al. The efficacy and safety
of anti-PD-1/PD-L1
CTLA4

antibodies  combined  with

chemotherapy or antibody as a first-
linetreatmenttreatment for advanced lung cancer[J]. Int
JCancer, 2018, 142(11): 2344-2354.

Wu J, Li L, Zhang HB,et al. A risk model developed based
on tumor microenvironment predicts overall survival and
associates with tumor immunity of patients with lung
adenocarcinoma[J]. Oncogene, 2021, 40(26): 1-12.

M, Martinez E, et al

[11]

[12]

[13]

[14]

[15]

[17]

Inferring tumour purity and stromal and immune cell
admixture from expression data[J]. Nat Commun, 2013, 4:
2612-2623.

Langfelder P, Horvath S. WGCNA: an R package for
weighted  correlation  network Bmc
Bioinformatics, 2008, 9(1): 559-572.

Nakamura H, Fujii K, GuptaV,et al. Identification of key

analysis[J].

modules and hub genes for small-cell lung carcinoma and
large-cell neuroendocrine lung carcinoma by weighted
gene of
tissue-proteomes[J]. PloS one, 2019, 14(6):¢0217105.

Chen X, Hu L, Wang Y, et al. Single cell gene

co-expression network analysis clinical

co-expression network reveals FECH/CROT signature as a
prognostic marker[J]. Cells, 2019, 8(7): 698-711.

TRt P PP R DO 55 ) AR AT R 1 Hh 2 R B D].
PHABAMBHECR 2, 2021.

RRZL. A 2R 16 WHFCHERE.EAME Y (&)
), 2002, 25(03):161-164.

Lin J, Wu C, Ma D,et al. Identification of P2RY13 as an
immune-related  prognostic ~ biomarker in  lung
adenocarcinoma: A public database-based retrospective
study[J]. PeerJ, 2021, 9: 113-119.

. BE, %5, 55\ HLA-DPBI %K J & A )
AEYE B AR L% 5 R AR %, 2019,

38(10): 4389-4394.

WREERE: 202247 H 1 H

HFIEHE: 202248 H5 H

BIRASC: dkRT, kIR, S59RiR A B iR
P IX A FE KRN [T]. BRI T 4535, 2022, 3(1):
1-7.

DOI: 10.12208/j.ijcan.20220001

WEEE: PEMM. JihEHE. Google Scholar

FRBUFS B . ©2022 1 3 5 TF 3 UYL 7 A
(OAIRC)FTH « AL B 4% MU IR L 228 A 1 A 28 30K
. http://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



http://creativecommons.org/licenses/by/4.0/�

	1 材料与方法
	1.1 数据下载与预处理
	1.2 肺腺癌差异表达基因的识别及功能富集分析
	1.3 免疫浸润相关基因的筛选
	1.4 肺腺癌驱动基因的挖掘

	2 结果
	2.1 肺腺癌样品中差异表达基因的鉴定及GO富集化分析
	2.2 与免疫浸润相关的驱动基因鉴别
	2.3 风险评估模型的构建及临床意义检验

	3 结论

