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Genomic mutations in patients with advanced non-small cell lung cancer in Yunan
and its clinical significance

MO Xin, WU Maofang, CAI Jingjing, MAO Jiahui, LI Yingwei, ZHOU Yongchun (Joint International Cooperation Laboratory of
Plateau Regional High-incidence Cancer, Key Laboratory of Lung Cancer Research of Yunnan Province, the Third Affiliated Hospital
of Kunming Medical University & Yunnan Cancer Hospital, Kunming 650118, Yunnan, China)

[Abstract] Objective: To investigate the lung cancer-associated driver gene mutations in peripheral blood of patients with advanced
non-small cell lung cancer (NSCLC) in Yunnan area, and to explore their association with clinical pathological features. Methods:
Peripheral blood of 304 patients with stage [V NSCLC were collected from Molecular Diagnostic Center of Yunnan Cancer Hospital
during January 2019 to December 2019. Next generation sequencing (NGS) technique was used to detect the mutation of NSCLC
related driver genes, chi-square test was used to analyze the relationship between the major mutant genes and the clinicopathological
features of patients, and Logistic regression was used to analyze the independent risk factors. Results: In the peripheral blood of 304
patients with stage [V NSCLC, there were 120 (39.47%) cases with EGFR mutations, 12 (3.95%) cases with ALK fusion, 36 (11.84%)
case with other mutations such as KRAS, BRAF and RET. The main EGFR mutations were 19del and L858R (69.17%). The mutation
rate of EGFR was higher in female, young, non-smoking, non-chemotherapy and lung adenocarcinoma patients (49.26% vs 31.55%,
45.39% vs 33.56%, 45.92% vs 27.78%, 45.07% vs 26.37%, 42.39% vs 10.71%, all P<0.05). Multivariate analysis showed that female,
no history of chemotherapy and lung adenocarcinoma were independent risk factors for EGFR mutations (all P<0.05). Conclusion:
Using NGS technology to detect the driver genes in peripheral blood of patients with advanced NSCLC in Yunnan area showed that the
mutation rate of EGFR was higher in women and lung adenocarcinoma patients without chemotherapy history.
[Key word] non-small cell lung cancer (NSCLC); next generation sequencing (NGS); epidermal growth factor receptor (EGFR);
genetic mutation
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Jitigie A& H T A 3RO 28 B A28 die van P SS E firp
Je , Forh 80% LA I 24 9E /I 4H g filti 5 (non-small cell
lung cancer, NSCLC) "o H T ifi Ji 1 12 28 14 5 v
LI 2 22K, B A 60% (¥ 58 B2 I O AR AE H e
W, R ZHUEH AT 2a T R . BEE R HEE
SRy 2 W BRI K R, it V6 97 & N B Al )
I AR A VAR ST, 90 T T4t o) A A i o ik
RAZ B B 2 B W A1) 7 (tyrosine kinase
inhibitor, TKD) . NSCLC H* # W, f) % [ 2% 42 &
EGFR. KRAS. [a] A& & ik (2 9% ¥ B§ (anaplastic
lymphoma kinase, ALK) % [K il & | % J% 5 H 5
(rearranged during transfection, RET) . v-raf i 2 A1 98
Jp3 7% J8 FE [A [F] Y& 4K B1 (v-raf murine sarcoma viral
oncogene homolog B1, BRAF) /. HER2 %51, H
EGFR J2 fig i I RAZ R IE bk 5L A6 7 AH %
(1) 3X Bl FEAL 2 5 [ 1B 37255 T ik X 4% AT 1) 2019 4F
55 3 R NSCLC 45 7 Hr 45 H 1 S I PR, 0] A .
DRI 50U R 3% [14) £ 255 e FH 8BS 1) 2454 ] DUSE K AR A S AT
DGR AEAE TR . H TG S0 i A8 A 2R LA DA SR
3, VR TG Aot BRI AR R SO AT ) # R AR
FU K FH AR /7 (next generation sequencing , NGS)$
AN} 2= FHE X 304 51 TV A NSCLC #8241 & i o e
FHICBRZh L R #EAT A, #85 EGFR R4 5 g il IR
T BRARFAE B AH DG 1, 23 AT 82 1% 2k R R AR SRR ) 1E
BRI 2R, 5 FE NG R AR RS TG 9T NSCLC 2 {2
ARk .

1 #ERERE

1.1 R

W8 2019 4F 1 H £ 20194 12 A7 = w4 g
= Bt 43 12 W A0 a3 A7 it s A 5% 55 R Az 90 1) 304 451
IVHINSCLC &2 (1)1 PR 5k} Cz HE ] i ik 768 B
YA B 8 T TNM 2 0D , B i 35 H 32 B A0 A 1
A PR b 983 41 B9 DNA Ccirculating tumor cell DNA,
ctDNA) 4T NGS $ AR Il NSCLC AH 9% 3k [ A 1%
o TRBIGNNFRAE : (D 2R FEH T e e s lia 34
H T8 3251697 5 (2) 4 4 B B BE 242 WO
NSCLC &35 s (DI RIS 7 55k} 5635 + (4) Firf 52 il
TSR R B HERRARTE : CORRIEIZ WA B A s (2)
B FEH A R G0 S5 R M IR 5 (3D I PR I B R A
SR (DR EH
1.2 ik K 2R AL 32 BB R $2 I

f8 I EDTA $0 48 Wi 8 B8 3 5 K I 10 ml, & T
4 °C.1590%g %> 10 min; H2EL 35 E T 15 ml &
O, HE T 4°C.16 000xg B0 10 min; B 15 W
RAEFAAD T3 mD T 15 ml % 172 & &, 3F % 1%

T-20 CARIROKFE N, A BRVEIIZE2 h N S8 k. H
I3 DNA $2HL 4 2538551 &2 (QlAamp ctDNA 2 Bk
& Qiagen, 50 Y/ EDHEH DNA , #R#E Qiagen 1% 12 1k
PG HAE T 55 1 DNA $EHL, $2HULT 1) ctDNA & &=
FHR 2 5 B4 (Qubit 4.0) 5 , & & 77 V£ M3 (Iquant
R 790 K W 45 Y FE ST+2SD 3t FBl ¥4 71 ) 4 4 18 B
ctDNA T = Al AR N - S =30 mg Nt , 10<E
<30 mg AZA,, <10 mg W NAEHE
1.3 DNA SC B #y & B M) F

K F Bio-rad S1000 #f J PCR {3l 52 , 7€ & 77 vk
AR TS 7 i B 258 ST PR VR FBE ST B 4K (2100 A=
WM DO BRAE VLI . K Miseq (132 P2 AN 7 1 %
J Miseq 7 &t fd 3% A Tllumina Miseq I /5 {36
P 3 1¥ DNA SCESEAT I, W 7324 150 bp 7247
14 %itsam

KH SPSS 26.0 Guit 2= A AT S0 B e B
FH R 75 K58 6 NSCLC AH 5635k R 5748 5 15 PR s BEARFAE
1A & E 34T 20 B 5 B Logistic [B] Y9 %§ NSCLC #H
RHE R AR 5 52 [ 35 1) 9% RFEAT IR IE . LA P<0.05
B P<0.01 RRnZ R EAGHEE L.

2 & R

2.1 NSCLC %% 95 R 4F4E

304 5 NSCLC &% 1, 551 168 ], 2 136 71 ;
TEWS31~88 % IR HS N 58 %, IAbEL % /2 195 441,
H 2 b5 7361 HIGRFE LR 1.

2.2 NSCLC A8 X & ] 5 & 46 ) 2%

7 304 45 IV HINSCLC B35, JLAG H 168 51 #H 5%
FENRAR , RAF N (55.26%) . HrH, EGFR 2245 120
11 (39.47%) ALK il 1251 (3.95%) \BRAF FE 4% 7 {3
(2.30%) KRAS 545 17 $ (5.59%) HER2 %8 4% 4 3
(1.32%) RET 28748 4 5] (1.32%) LA fx HeAth 5¢ 25 2 AU
(MET.NRAS.PIK3CA.ROS1)4 {1 (1.32%) .

120 ] EGFR R 4% 1, K 58 4% 83 4] (19del
43 {51 , L858R 40 7 ) \ 7 W, R AL 8 ] (G719X 4 1
20ins 2 ] . S7T68I A1 V765M %% 1 41 ) « X 5 4% 28 44l
(G719X+S7681 11 f5] , 19del+T790M 8 1 , L858R+
T790M 4 5] , L858R+S768I 3 il F1 19del+G719X
24 L L858R+T790M-+20ins 4% 1 4 , i 41 ] EGFR
RAZRA LI 1

12 %) ALK ff& 7, EML4-ALK fiti & 11 4] \HIP1-
ALK & 161,

2.3 EGFRE % 5NSCLC % & 5 Jk R B 45 1L 69 % &

GUit o it B (3K 1D R, NSCLC &3 40 1
H EGFR R A% 5 P 1) A % A2 75 W g 3828 2 )
R A 5 AT 2540 55 (3 P<0.05) , 5HB X L R Ik
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T Sk SR S i RS TG I R RN IR T 2% e R S
K (¥ P>0.05).
24 EGFREZ 55K mMEIFILG % R E 5

XF NSCLC 35 P51 A 0% IR 5 L A7 sk R 4
295 R 25 AY 25 9 4T Logistic [A] VA 2 #r 45 B 2R,
EGFR 4% 5 £ 5] C(OR=0.554, 95%CI:0.340~0.901) +
16I7 81 (OR=2.377,95%CI: 1.369~4.128) Fl 4 L HH kS
H1(OR=0.195,95%CI:0.056~0.680) # 5% (3] P<0.05) ,
M5 BB SRR RN R s e 9% (3 P>0.05) . 454 91
ST EE AT, e AT S i R 2 EGFR AR
A7 S 5 PR 2R (35 P<0.05) o

3.3%. 1.7% 0.8%

0.8%
// 9.2%
6.7%

8.3%

33.3%

M 19del L858R G719X

20ins W V765M W S7681

G719X + S7681 19del + T790M I L858R + T790M
ML858R + S7681 M 19del + G719X L85S8R + T790M + 20ins

1 NSCLC 2&4MNEA M EGFRRE L £
Fig.1 The incidence of EGFR mutations in peripheral blood
of NSCLC patients

#1 NSCLC & EGFRERRE Slim R HRIEFHERI X &R
Tab.1 Relationship between EGFR gene mutation and clinicopathological features in NSCLC patients

Clinicopathological features N EGFR mutation [1 (%)] Vs P

Gender 9.874 0.002
Male 168 53 (31.55)
Female 136 67 (49.26)

Age (t/a) 4.461 0.035
>58 152 51 (33.56)
<58 152 69 (45.39)

Region 0.499 0.480
High 46 16 (34.78)
No-high 258 104 (40.31)

Nationality 1.419 0.234
Han 265 108 (40.75)
Minority groups 39 12 (30.77)

Smoking status 9.591 0.002
Yes 108 30 (27.78)
No 196 90 (45.92)

Drinking status 2.214 0.137
Yes 61 19 (31.15)
No 243 101 (41.56)

Family history 0.126 0.723
Yes 38 14 (36.84)
No 266 106 (39.85)

Chemotherapy 9.329 0.002
Yes 91 24 (26.37)
No 213 96 (45.07)

Histology 10.677 0.001
Adenocarcinoma 276 117 (42.39)
Non-adenocarcinoma 28 3 (10.71)

Distant metastasis 0.274 0.872
Bone 131 66 (50.38)
Brain 103 54 (52.43)
Abdominal 50 24 (48.00)

3 W i

AR, B I8 BRI R R S HELR ST N
MATSRE R R, NSCLC HAH 52 38 3l 2 R F 7t B

37 ERHEE . NSCLC AHICHE Rl ) #E [ 25 M) B 1
R OB , (15 I R - NSCLC HI¥A T AL S B bs
HEAL IR T B W T X 2 R R AR R )y 97 . H
R I A I 35 DR A 00 ) 45 A v AT 2 i 98 2H 23 170 3 21
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Skl AE T 06 A AR I A SRS A AR A Red
AR 20 R it o o) L bk 6 Ve S O A 1 A
PR E A PR B AR A, 75 HEAT 1 R0 0 B A
W5 5 Ge 3t — 20 H T 9k 3 2 DRAS DU %) o 988 4 234 43
A PR DL Mg AL 2R A By B 1Y) S o 1k, A4 ik TR A
DN Ji5 255 20 2 Mok 0] s TR A e A 5 PR HE s AR Vi
SE AR R ANER, W] LAV D it 96 Bk 3 22 R 20 25 WL 8% 7
2, IR RERE TR T I R TR VP A YR T RCRMY. BE AR B
FUE IR, 3736 B i R AF R 45 (cobas-ARMS) il ik
57 B A Bl B S N (ddPCR) AT NGS $5 BEAR #f- HiuAS:
DN 301 5 7 2= DR A0 26 (1) TR, NG'S ] BH PR A H 26
18 M fie % [ ISE R W) EGER RN HC A Il PR 8 B2 B[R A )
12 FAR T AR H

AHIEFE BB BT T 2019 4F 7 5 44 IR B2 B 7 1
2 Wi rp 0 S I () 304 451 IV HH NSCLC & 35 41 & 1
NSCLC #H ¢ A 1) SR A2 4% Bt , e b e % WL 1% EGFR
FEAR 2K 39.5% , 5 BEAE SCHik i3 1) 4 E EGFR 2848
g 38.4% M. EGFR 5% WL 1 R AR 7 55 9 5
19 54 BT BRI FTLYS8R 1 RRA5 (69.1%) , 4 55 —4%
A AR EGFR-TKI B . X4 B35 TF A 50% 1 i
# BT EGFR T790M 28 4% 1fij ;= A4 3R 43 PE T 24 , A
FUH A 12 61 2 25 H B T790M 5848 , b 20 F 28 —
A TKIfF e B A i 24 [ -, ARt Fu g R,
EGFR 1175 WL 9825 2 1 7 B h [X 5% 11 (30.8%) , H DA
BRI RAE (23.3%) R F, HAd G7T19X+S7681 R
A L (9.1%) o AR BEAE AT AR IR, GT19X+
ST68T XU AR (1) #E [1] ¥ I CRE 1) A& B ¥ 5 JED 14 3L
PEE AR, X R 5 = B Hh X NSCLC & AMAL IR T
B .

25k -R 7RI A 2[R R Logistic 73T iow , 2ok
NSCLC &% ) EGFR RAZ Z B i 5 T 55 1 B, 1%
45 5 M AR TE FR R H IR Lot B EGFR AR TE
LA R . i B 2 1) EGFR R F 0 i i ok
Jiti e 5, 5 GOTO 254 3E 9 #E 28 ) 2 EGFR
FAF WIS R R R — 3. RO R, AN IR
S I AR 26 LU MR £ % 5, {H Logistic [7] VA 73 # A
R IR 58 2 EGFR Z A8 R T 52 1 [R] 2%, 3 5 oA
W T HRE AR o 0T A ST 0 5 0 DR B AT SR 4R
LW, 45 R RORANFEAE 2 B AL i Rt 25 L R
DR AT B8 N AT 98 FORE AR B ECAN 8 K, 1 AT g A2 1A
AN T 2[R 3R 2 TR FE A 8 22 B 25 K () i 4k
7 HHE D A B 2 T o il s R 2O 1 T
P, 7 EEE— PR s 75 N EGFR 2 R 5%
A (B ST S DR 3R o H AN IR R A 1 AR e B LR
) £ 3 B o, 5 R A AR R — . AR,
EGFR 2 7% AJ 7 53 M W 0 (1 fili i i 28 2 p R R

ROSELL Z5R i 7 48 H S 9 55 14 b 988 HH EGFR 58
AR 2Ry 44% , Wi M EGER 28 28 #8219 30% , R L 78
I PR = T 18 4 531 B 2R 20 0 s e Atk s R XU
DR 25 dun e, #40 m] A P 2 DR A 0 R 48 5 26 5 1 B 1)
BT

AT R A LAY 1 58 EGFR AR R T
SAIT Ja B R R i, R B2 ST N EGFR 2
IR 975 (1) Al ST 5200 [R 2, 3X 5 TRAN 25 AfE 7 45 1
FHRF o BREAEARA B AR , A7 AT DA% if 2% R0 fi
JeE 23 EGFR B2 R R AR RE o A0 J7 2% EGFR I
R 1 A7 THD s e T] DA 2R 4 B R U 1Y) ctDNA
D RAERE . AW FPNEIR, 92% HI RAF R ER
J5 2 d W FEAK , EGFR AL S5 A 2 RIE AL T 5 IR
TR A XS AT B AN [F] , EGFR 58742 (19 fi 8
41 B bl R AR 1 i 8 4 PR TS R AR BE AR, S BT IS
EGFRIRZS M BH LR 9 91122, Rl R TAE 1%
S 2k JLAT Bl T I R 12 T 4 5 AS [R] EGFR I 25 4% I
TR (1) 2H, X6 T 22 5248 5 R iR b 75 0 v JEE P
g AL G SR G, B R 2 20 EGFR S8 7% 43 BT AN 78
SRR HEFE IR PR B2 TR AT T HEAT 2K EGFR 5
AR .

gi b AT id , 2 T NGS £ R A7 1l 2% ctDNA )
NSCLC AH 9 3k 2 5 R AS W, 5% T I PR b TGV 3R 15 40
A R EEG RN B [ GIT G Rt s &
DA — P B G PRI 7 9o 1 ) AT sE R R
A2 NSCLC £ 7% EGFR i PR S48 (1) 4 37 5210 A 3%
AW 5T H ALK fl & . KRAS . BRAF 3 K] ) £ A< &
D TBEMKEE AR, DUE T 5 A 1 2 A
Z i b DX 22 A Bk Bl 5 R A 50, AT R 12 W R
il B AR YT 7 5 B B T AR A I TS
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