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[ XEHES] 2097-5252(2025)03-0315-06 - ERES -

5 TCGA Fdli FE R NSCLC fpﬁj\ EGFR
FER AT 78 BN HIm IR = X
ol AR/, RKEFT K ' EME, T YW L E8 E B ,EFE,HF A
(LR EHKFE —WREER FrgAFE 240 d3% 233004 ;2. d3t EA K 3 M43 8.9 208 335 233030)

[BE] a ¢ BAAE L 41 K (the cancer genome altas, TCGA ) B8 3R BB 25 3%, 43-Hr A /N 40 B Al 98 ( NSCLC) 9% A IIfi
PREFHE K U 5 #O BR B 3 R 28 AR M AR S, & o« TR0 B A0 M7 42 BE R 97 B9 NSCILC S A 115 il PR %6 RH(NSCLC 4H)
T 3 58 A g T U A U 3 PR 9 AR I L, HRBR A TCCA B 23R B NSCLC I PR 55 FE PR 58 A 504 | o Fr 36 DR 98748 5 9
ATURRY K FR, ¢ F . =il il P45 R B , NSCLC 4005 A 3k B B8 A8 35 76. 52% (88/115) , Horp A AE KA 752
(EGFR) 2875 %0 53.91% (62/115) ; TCGA B2 3 [H B 2848 %0 93.57% , EGFR J:H RAFFAL & 7% , NSCLC 41 EGFR
AN E AR GG N B R AR IR AN RS () 22 A SE T2 T8 SL(P <0.05) s Z R R - T a A o | B PR 5842 A HU 52 W s
NG AL fER 2 (P <0.05) . 4 EGFR S5 58748 5L 588 X% NSCLC 9 A T AEAE — 5 5, 22 i R 2L 98 A8 95 A
TG BT, W RIR YT T TR S L 5 AR 1L

[ SR ] Al /INAH I it 85 256 PR 20 PR i 1 5 A\ SR R ZE K R P32 Ak 5 s 587

[FEZEDES] R734.2 [ XEERER] A DOI.;10. 13898/j. cnki. issn. 2097-5252. 2025. 03. 007

Combined with TCGA database to explore the results

of EGFR gene mutation in NSCLC patients and its clinical significance
LI Huiyuan' ,TANG Mingyue' ,MI Jiaqi' ,ZHANG Yue' LI Xinwei' , WANG Yanyan',
ZHAO Menglin' ,SHEN Honghong' , WANG Qiang* , WANG Zishu' ,SU Fang'
(1. Department of Oncology ,The First Affiliated Hospital of Bengbu Medical University ,
Bengbu Anhui 233004 ;2. Network Information Center ,Bengbu Medical University ,Bengbu Anhui 233030, China)

[ Abstract] Objective:To obtain data results from the cancer genome altas ( TCGA) database and analyze the correlation between
clinical features and prognosis of patients with non-small cell lung cancer ( NSCLC) and the types of hotspot driver mutations.
Methods : The clinical data of 115 hospitalized patients with NSCLC (NSCLC group) were retrospectively analyzed. Gene mutation was
detected by second-generation high-throughput sequencing, and the clinical data and gene mutation data of NSCLC were obtained by
combining TCGA database to analyze the relationship between gene mutation and patient prognosis. Results: High-throughput
sequencing results showed that the total gene mutation rate of NSCLC patients was 76.52% (88/115) ,and the human epidermal growth
factor receptor (EGFR) mutation rate was 53.91% (62/115). The total mutation rate of genes in TCGA database was 93.57% ,and
the mutation rate of EGFR gene was only 7% . There was significant difference between NSCLC patients with EGFR unit point mutation
and co-mutation in whether distant metastasis occurred (P <0.05). The results of multi-factor analysis showed that the number of gene
mutations was an independent risk factor affecting the prognosis of patients (P <0.05). Conclusions: EGFR point mutation and co-
mutation have a certain effect on the prognosis of NSCLC patients,and patients with polygenic co-mutation have a better prognosis,and
clinical treatment should pay attention to the situation of gene co-mutation.

[ Key words | non-small cell lung cancer;the cancer genome altas ;epidermal growth factor receptor;point mutations
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BHY 80% ~85% ', NSCLC MelWiss A 5 4R /E 47
FALH 20% ~30% ", 25 70% B NSCLC ¥ A2
W E AT, B R 2T ARIBITHIHLS, LS RI1L
FPRCRA RERAE 30% 7

BEAT R PR 20 2 B B8 R e | N2 XHRRAE 1) K
BILT T ik SRR 38 %o Jirh 8 i PR 3 38 35 R4 7
B AT T2 W B0 A3 7 i 1 A= P A
SRR AT REY S S ) UK S R A 45 A 3 R AR
£ K F %Z & ( epidermal growth factor receptor,
EGFR) | [] 28 ¥4 3k [ 9% 3% B ( anaplastic lymphoma
kinase , ALK ) | AN 28 & [ 4= K N F Z 4K 2 ( human
epidermal growth factor receptor 2, HER-2) Kirsten K
SR PR o 25 0 2R R B R 4 ( Kirsten ratsarcoma viral
oncogene homolog , KRAS) | c-ros [R5 £ N F—3%
IR & & TR 3% B ( ROS proto-oncogene 1-receptor
tyrosine kinase, ROS1) \v-RAF FRL[RI Y84 5 2 98 2 [A] []
U5 % B(v-RAF murine sarcoma viral oncogene homolog
B,BRAF) %1 Hirh EGFR &% 2 4B KW 7321k
FIRW A Z— G R R AN T4 57
P A PRI SE IR L IT A = T el B, AT 2 5 40 i
(45 TR A FE NSCLC 1, 24 EGFR
BN KR 578 RS BT SN, AT EGFR {55
M, SRR T E 55 5, R R R EGFR
Vi R TAAC T 11 1 790 e S, AT S i A TS A
T R TR IR RIATT A L EIRA S
Hr EGFR R AL 5 I RAFIEAY SC R . ASBIESE i i
Xf FSE IR B B OR 2 — BfE R B BE 115 4 NSCLC g
N5 J8 4 5L [ 41 B 35 (the cancer genome altas,
TCGA) B8 J& I IR #5 fF . EGFR & K 1% i, 43 #r
EGFR 3 X 578 51l PRAFAE K B A AR S

1 #EREFE

1.1 —R&ER

I 2017 4E 1 H = 2021 4F 10 H B3R ERLK
5 — B EEBE#2 A NSCLC %% A 117 f] (NSCLC
4) , Hrh 3B 60 i, 22 55 6, 4% 30 ~87 &, A
Frif . (1) fH2A R824 NSCLC; (2) B IR fiiZ sk
Ja & K1 NSCLC Ji A\ 5 (3) 32 FHAE — A il sl
(next generation sequencing, NGS) 17 9 3 [K 2 2% It
RN Y5 SE Ak 0V B AN B R AT R R A, XoF
BHRAE BB A AT I % £R BR B A S8 A
RN
1.2 FHik

1.2.1 XEwN @i [lluminaHiseqXTen & %t
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e RAE AR AT v e D 1, X8 A 9 ) I VR 8
BARAIATHEA S DAL, B 5% NSCLC 9 M3k B Ak
PRI A s A T A 2R S5 SR AR S TR 4075 () B 3y
JEH A . EGFR | ALK, ROSI , RET J5 4 % Al (RET
proto-oncogene , RET ) . KRAS | # Jg It L B5-3 -3 i
( phosphatidylinositide-3-kinase, PIK3CA ). BRAF,
HER2 Fl MET F&Z BRI 52 /A ( MET tyrosine kinase
receptor, MET) . 737l 46 I 8K 2y 5 A (1% 42 oh b 356
O3 DX R R PR e LA R4 DA
MRS BE AR R TR EE R > 10 000 X,
PRI RBORE >500 x , RAZWHIALT0. 4% , 5748
2 6 DURCAMIR T 2, [A] kit A2 DA AR ofiEdl Ay B
1.2.2 AEAPBRBEY; i i ah R BE B R 1) R 52
BE D B0 I A FE T[], R YRl 15 1 [ 2y 2021 48
10 A 31 H, B AFFH (overall survival ,0S) 8 & X B
12 H B2 NFE T I A] A A7 A0k e £ s M
NGt
1.3 TCGA ¥i#f R 8RR X

8 3d https://portal. gdc. cancer. gov/ F % TCGA
mRNA 4 s 20 s i R 58 A2 dhs K RAEAS Kt
HERR B A 52 2 il ), IETHA A 960 ] (TCGA
A1) TR B S 2 B TR R A R A 3Rk i DL Rk
A8 E . T TCGA $Us 15 Ji 4h B die b o6 F
TNM ZHATFTE B 22 53, AT 00 BT — R e 3
TASLC 28 /\ i, I W 4E 960 {555 A H Al lfs R o5 A
S RLARTE AR R E O YA
1.4 SiFEFE

KH X K5 log-rank 561 Cox [F1H 4347,

2 H#HR

2.1 2 AmWA—mER

2 AR AMERZE R LG 2 L (P >0.05) 4
W AW i R 5319 AR A R YT 7 2 TNM
1 S N9 IR BT ) ( carcinoembryonic antigen , CEA ) 7E
2 HMERAGIFEL(P<0.01) (WE1),
2.2 2HBABEEARTHHEER

308 3ot v 2 A 115 45 NSCLC 95 A s 38
H4irh 9 4~ 3K gl 5L [N EGFR | ALK, ROS1 | RET
KRAS .PIK3CA .BRAF .HER2 1 MET () #4 &5 28 7% F1l
A B S AR R R NSCLC 2H 95 A 3 PR 58
AF R 76. 52% (88/115), Hi tf EGFR %€ 48 % Jy
53.91% (62/115) ,KRAS RAE%H 8.69% (10/115) ,
ALK RAFZ K 5.22% (6/115) , PIK3CA R4 K K
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5.22% (6/115) ,ERBB2 &A% K 2.61% (3/115),
BRAF 287530 0.87% (1/115) ; 2:1] TCGA %448 1%
NSCLC 55 A i J R 5 A48 v A1 B s | BE PR 52 A8 3250y
93.57% ,7E TCGA $4la e EGFR BE A 2878 AT
7% , 57 HI 10 B3 K 43 3 J& TP53 \ TTN ,MUCI16 |
CSMD3 . RYR2 . LRP1B, ZFHX4 . USH2A , X1RP2,

SPTAL( WK 1),

x1 2ARANERER [ BHE(%)]

NSCLC #H TCGA #H
— ekt )(2 P
(n=115) (n=960)
531
5 60(52.17)  578(60.21)
2.75 >0.05
© 55(47.83) 382(39.79)
Tk 4
=60 49(42.61)  705(73.43)
46.60 <0.01
<60 66(57.39)  255(26.56)
A
2= 10(8.69)  852(88.75)
414.25 <0.01
i 105(91.31) 108(11.25)
I PR 43-30/3
I 12(10.4)  493(51.35)
1I 6(5.22)  277(28.85)
570.58 <0.01
| 10(8.69)  162(16.88)
v 87(75.65) 28(2.92)
P B TR
IR 77(66.96)  482(50.21)
020 12(10.43)  478(49.79) 43.137 <0.01
HoAh 26(22.61)
R
8 mRYT 38(33.04) 72(7.50)
72.95 <0.01
oA 77(66.96)  888(92.50)
T 54/
Tl 5(4.35)  274(28.54)
i) 24(20.87)  535(55.73)
244.89 <0.01
T3 42(36.52)  111(11.56)
T4 44(38.26) 40(41.67)
N 4310/
NO 25(21.74)  625(65.10)
N1 72(62.61)  220(22.92) 120.66 <0.01
N2 10(8.69)  108(11.25)
N3 8(6.95) 7(0.73)
M 40/ 48)
MO 28(24.35)  721(75.10)
125.2  <0.01
M1 87(75.65)  239(24.90)
CEA/(pg/L)
<5 58(50.43) —
>5 57(49.57) —
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Altered in 932(93.57%) of 996 samples.

M L Al Bt LA 626
ORI R (LR I
R SR Yl
[N
W TN W
WU T ‘Hl

LD o
R8T AR
0 1
{10 A
(0L

[E11 TCCAKHE AENSCLCIR A YKL K 58704 i 1

2.3 TCGA AR AEEARTELEFREDH

i1t Keplan-Meier 3% TCGA $¥i 7 v 9 43R
B S ARE O 5 95 N A A7 B (R 2R A7 504, 45 1
7, AUH EGFR 5 PIK3CA 2 5L & A g8 A8 i)
S NI AAEI R 3. 6 4F | 5K K A IR S AR 1
MAEFM 48 ML ZRARITFE XL (X =
12.23,P <0.05),
2.4 NSCLC BJ% A EGFR Bfi S eTcfnttsedr

115 4] NSCLC %5 A v, EGFR &7 62 i, Hz
AR G IR H) 34 B, o LA R AR 8 Fp
(L858R 10 f4], T790M 2 i, 19del 5 i, E746 _
A750del 5 f91]) , i EE 41.94% (26/62) (W3 2) ;3
KA 36 ] (E746 _ A750del/T790M 3 fii], E746 _
A750del/PIK3CA 3 fiil, L858R/#% Il %4 28 S 3 i,
1.858R/L718Q 2 i, 1858R/ROSI 2 i, 1.858R/
BRAF §"$/MET 94 2 5]) , /i Lt 58. 06% (36/62)
(WFE3),

&2 NSCLC A% A EGFR B S RTIFR

EGFR H0 pi 5874 n Lt/ %
1858R 10 16.13
19del 5 8.06
E746_A750del 5 8.06
T790M 2 3.23
G719A 1 1.61
G719C 1 1.61
1833V 1 1.61
L747_P753del 1 1.61

N

2.5 NSCLC #H EGFR B ERTEHRTRHF Al
FRYFAELL 4%

LR B 5 G AR AN LG AR A E ) AE WS SR IK
S LA FNGY T Ik 22 R g2 (P >
0.05) , M REHRMBEZERAGIE L (P <0.05)
(WF4),
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%3 NSCLC A% A EGFR £RTIFR

EGFR JE57% no %
E746_A750del/ T790M 3 4.80
E746_A750del/PIK3CA 3 4.80
1858R/Copy number variation 3 4.80
I858R/L718Q 2 3.20
1858R/ROSI 2 3.20
L858R/BRAF amplification/MET amplification 2 3.20
1858R/H233R/ RET 2 3.20
[858R/V834L 1 1.60
L858R/1759M/T790M 1 1.60
1858R/ CDK4 amplification/ ERBB2 amplification 1 1.60
1858R / Copy number variation /MET 1 1.60
E746_A750del/KRAS 1 1.60
E746_A751del/BRCA1/ PTEN 1 1.60
1861(Q/BRCA2 1 1.60
[858R/FGFR 1 1.60
1858R/BRCAL 1 1.60
E746_A750del/ Copy number variation /CDK4 1 1.60
L747_P753del/ROSI 1 1.60
E746_A750/ Copy number variation 1 1.60
L747_P753del/ Copy number variation 1 1.60
[858R/ALK/ROSI 1 1.60
8752_1759del/ Copy number variation /MET 1 1.60
T725M/MET Copy number variation 1 1.60
V765M/BRAF 1 1.60
T790M/19del 1 1.60
L858R/E109K 1 1.60

2.6 NSCLC Af8A OS IS EESH

Cox Z N ZE 3 #r4 J i 7~ , NSCLC 41 N F& A
KGR 0S A, /2 0S (Al ST fE R R
(P<0.05)(WF5),

it SRS PR RS B S, 22 B0 A B2 i B O
W WUE R 2 AEAERAR, R IR ] B E R
s N AAF R T 17 A= 00 25 9 P 65 By 2% 00 2
Tl NS VE R IEH B 27 i AR T
TR FE b Bt FE DR A 2 1) e DA R S RE AL )
TRABIEGE , KR 22 () Y TR R YT F0 A58 K 3, i da 1)
TGYT Bt AT 15 1) 253597 (BT AR, 2F ARG
P2 A AR G T AR 3 DRG0 3 e A
A E K I S 2 He S R AR SRR
TR B KA T A ARG I ) 38 52 4 3
P B, X B A 00 2 40 L P ) DNA  RNA 43 F15
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SSAERGIN , 346 57 ) ek PRI 28 7R R 66 PR e S HL
RIIREJE TR IEH . NGS i1 m] 38 Pk 1k /Y i1 & A%
TN AR R 0 A AR DNA BEAT 0 02 3%
AR AGAZ R I 5 1) BAB I A 5 5 — AR e B AR
AH IR %, TR] s (o 75 7 2 58 B 36 PR 4 1 371
(R e, X2 0 ol ) JEL Al ot o 8 4 RIS 4 S PR
YLFIN A T RTRE 3t Ay DR R T A
9o o PR 28 AR K I BE 2 T LA

F&4 NSCLC 4 EGFR B m RE S H REH A la K

1E(n)
i) BT RAE AR X P
51
5 9 17
0.32  >0.05
& 15 21
s %
=60 10 17
0.06 >0.05
<60 14 21
Pl 2|
= 3 3
0.25  >0.05
= 22 34
S A
Mg 17 29
0.84  >0.05
HoAh 8 8
VRIS
AT 10 20
) 0.12  >0.05
HoAth 12 20
AR
= 40 2
7.68  <0.05
= 14 6

£S5 NSCLCHEA OS WS EZE Cox B4

A B SE  Waldy* P HR(95% CI)

HEREBAE -1.893 0.876  4.665 <0.05 0.564(0.176 ~0.981)

P51 0.082 0.258 0.102 >0.05 1.518(0.571 ~2.508)
AR 0.454 0.345 1.176  >0.05 1.368(0.508 ~2.244)
P B3 0.667 0.282 5.607 >0.05 2.235(0.821 ~3.993)
il 0.015 0.100 0..012 >0.05 0.962(0.672 ~1.294)
CEA 0.009 0.075 0.008 >0.05 1.986(0.749 ~3.366)

TCGA &7 2w H A & BH 3= i £108 2 [H 4 4
A A g A A T TR S DR 2 3 R i A S
B H 34 kBT T = 2R AR K
RIBAG S T WF9E 3L FI 2848 5 NSCLC YE R, A WF
FEIELL 5B TCGA Bl e N5 B, & BE TCGA %
P NSCLC i N B3k R 98748 %y ik 93. 57 % ,
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H EGFR 2: K 575 K 5 7% ; EGFR 5 it Jgd 41 Jfo 1%
B A AR R AR A PR T DA O SRR
J7 NSCLC A9 Z 40 5 . EGFR 1% & R 1 i ( EGFR
tyrosine kinase , EGFR-TK ) DX 3 H %) 5436 28 22 EL B A
FE A NSCLC WY EURIRs R E | BEfERFIET 4L
PEFEH, WP NSCLC % A EGFR 3[R 278 R it & T
KK ZR, A5 3k v 3 0 A ) 7 e R
KA — M8 B Be 115 1] NSCLC i A B 2 R 98 722
TH0L, & B EGFR 2878 o5 iy, €748 Ry 53. 9%
(62/115) , Horb 1858 R . 19del f BN S 5828 e iy, 5
FEAFZE ) g R —8E e e AR Bt — 4
WEFE & B, IR 5 & A A S5 0 A\ S PR 2 AR 27
A IK(P<0.05) 1590 N =B WARICAH M, X
M 3 [l B AN ], BR 2 [ 28 19 NSCLC i A I AR 258
ey, BRAERF 7T 0 WA 5 EGFR 3 M 2875 45 A
Kot HNSCLC 95 A1) EGFR 9878 %R AN 2 10% , VA
FERFFE > 22 3 W45 0K Bh 3 R 2 A8 22 [A) il S7 A7 A, IR
T B S B o S R AN (B 6 =58 9 vl B NI 1B 8
KRBT R A 2 1) 9K Bl R R g AE | RS AR 1 e AR
AL AR R IR T s S M, BRI A R IR A IE
522 ARSI L £ AT & B, NSCLC 9| A
0S HEH R ABAHK (P <0.05) , 1 58
PERIEE IG5 5 38 1+ 43 B TCGA %88 ) EGFR 5
PIK3CA 748, e I — 35 ke HE 52 A8 Ik, g N A7
Vi) e, TS O 2, KA AR T TKTs 597
62 5 EGFR 2875 ity filid s N J5 & 30, PIK3CA 155 %%
IR NI IR N6 N PEFS B 2%

AT i 4 R R K 5 — B R e NSCLC
g NFEPR 28 A8 A8 — 2 = I FE R 43 31 J& KRAS
(8.6% ) ALK (5.2% ) , fF A BEFERF 52 Hh KRAS
FEHRRAZ R 6% ~25% Fl ALK FER RAE K 2% ~
7% ; TCGA B PE A3 AT 45 5 i | 78 Wk 96 45 HoAth [
X NSCLC i A v, B P 58748 #8Hif = 24 TP53 | TTN
MUC16, 5 AR IE ™ AHAT A, AR R HE ) 2 B
BAPEIR TN T — SR S AR 2R A JE PR AU T 4720
B ey 3 00 B AR A T N R, T 2 0 A A
PN 2 R G S R [ SN R N e
I7 R A AL

ARWFFEUCEE 115 1) NSCLC i NIl R 7R, 52 45
Ve R g N 22 B0k BRI PR TS F 4 15 1 9K 2 3
R/ R AT 5L R A, A A — 2 Ry FR 1
K Ay P DX I 1 TR B T, R B T e 3 P
BFR 22— B2 B 4 NSCLC g A Al 3 A 28 28
T, [R5 TCGA Fiie R vh HoAth B 5 i NSCLC 9
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