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B &R 45 15 2l ph bk 25 & Bl sl i 5t itk SHOX2 #n
RASSF1A EF B EAEMEZEHF M E

RAED, Y, BRRY, HkE?, ¥ §?Y
(DXEXFBREFR, =& KF  671003;
DEHEFZARERSFRS e ESH, =8 ¥ 650011)

(FEE] AN 8 il UG R sk AR5 ke 25 SR SR 40 E P 3 PR P SBAL FR A S0 I 3B B . M 25712 Wl
fe. Jiid UEATRUBEMERFST, W4E 2019 4F 3 A 2020 4F 3 A A E S AN REERE 99 (2 I A IhERES 1 . i
B, T RSB W R ISR (BALR) BEA S, B T EIRET . I SEdlimAs . FARE R
O UAERY 99 BIRGERESE T . MR, ZRHENZWTS A IR AL (n = 50) F1 RAENER AL (n = 49), il 4l
P (62.64£9.71) %, RPEMTEGA R (60.48 £ 13.69) %, 2 HiEtrEF HA G2 X (P=0.032); 7E/liE
HizWrid 2, & SHOX2 Fll RASSF1A J T — FHPE S Wi 18 S A803 53500 72% 1 58%, ¢ 5 B 43R
92.3% 1 95.9%. MiiX 2 /> EEFE AI5CG il A2 B 2 W i 3R B0 TS M R U, O 0.84, I T RMEEHR
2119 0.102 (P< 0.001), ROC Zs AT R 2 A6 R AL I06 5 B SR M50 PR &0 28 84% ., 8518 Iy vl
SHOX2 1 RASSTA 3P| B F A0 A 36 %) 47 45 i 245719 sl I B AR R B i B 12 W LA R AP BOANE, 75
1R L2 WA, SHOX2 Al RASSF1A BRA K46 7T LAE R Ififi R B Wi — N EEAN T T A,

[%gi7] DNA H3Efk; SHOX2; RASSFIA; filivfd i ki
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Value of SHOX2 and RASSF1A Gene Methylation in Alveolar
Lavage Fluid in Patients with Pulmonary Nodules or
Masses in the Diagnosis of Lung Cancer

ZHU Dongping V', LI Haifeng ¥, FENG Junfei ¥, TANG Qiuheng?, LENG Jing ?
(1) School of Clinical Medicine, Dali University, Da li Yunnan 6710032;2) Dept. of Respiratory
and Critical Care Medicine, The 3rd People’s Hospital of Yunnan Province,
Kunming Yunnan 650011, China)

[ Abstract] Objective The diagnostic efficacy of the two gene methylation indexes was verified by lung
biopsy or postoperative disease examination results. Methods A prospective study was conducted to collect 99
patients diagnosed with pulmonary nodules and masses in the Third People's Hospital of Yunnan Province from
March 2019 to March 2020. After bronchoscopy and BALF samples were collected, regular follow—up, lung
puncture biopsy and post—operative disease examination were performed. Results Ninety—nine patients with
pulmonary nodules and masses were divided into lung cancer group(n = 50) and benign lung disease group(n = 49)
after pathological diagnosis. The age of patients in the lung cancer group was(62.64 +9.71) years, and that of the
benign lung disease group was( 60.48 + 13.69) years, and there was a statistical difference between the two

groups( P = 0.032). In the diagnosis of lung cancer, the sensitivity and specificity of SHOX2 and RASSF1A genes
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alone were found to be 72% and 58%, respectively, and 92.3% and 95.9%, respectively. The combined test of the

two genes showed a higher sensitivity in the diagnosis of lung cancer, 0.84, compared to 0.102 in the benign

disease group(P < 0.001). ROC curve analysis showed that the sensitivity of the two genes could be increased to 84%
when methylation was combined. Conclusion The methylation test of SHOX2 and RASS1A gene in alveolar lavage

fluid has a good value in the diagnosis of lung cancer patients with pulmonary nodules and masses and SHOX2

combined with RASSF1A can be an important supplementary tool for early diagnosis of lung cancer when imaging

and histological diagnosis are unclear.

[ Key words] DNA methylation; SHOX2; RASSF1A; Alveolar lavage fluid

HEr, Bl s IR E A RR . e R
() JoR 2 — o T Lt R AR A o g A i S AR K A
oI A AR R A 319%, KPS 45
96.4%, 6 mm L I Jili 45 75 W A B HH I 18 R XURS:
BT 19 . IR S T2 W A R AR,
Ay i sgd 45755 19 2%, DNA I R4k 2 36 W s 4% 2
S R 1A SCEERFSY O 1), B A TR il A
Jib IR B S A R R et AR v A Y A A A 52
bifi 5 SC 2% 51 PCR (real-time PCR, RT-PCR)#% A
MK &, A& SHOX2 Fil RASSF1A K& H &L
b5 it B VA 2 B4

AW 8 1 RT-PCR R 3¢ 045 il 0 7 Uk W
( bronchoalveolar lavage fluid, BALF) SHOX2 Fl
RASSF1A J& DA H 384k 5l 5 16 & X ifi 3 45 15 i b
YebE btk , DA s Widiae, i
AN ~F 2 W AN BB, i s il g i Az i %, (8T
i 508 B 2 i 4 3192 WK % el B M g R A2

1 #ZREFE

1.1 ARJIK

WX G5k A 2 RA 5 = AR EE B N
BHEBERE, ZHEREL T amEAS - ANRER
B R 3 51 23T A (2024KY001), FERFSE ok rpif
g B E AT, A E AN R E AT . WE
20194E 3 HE 20204E 3 AL A = ARE
BE MR S AR R BLESTT . BhB A R 3 99 il WA
B (D) BIFES CT SR B2l . M be g 25 R 4ig
CHERERLE T 25 . 2RI IR RS 2016 hi)
WS, Sl R HE AN B e AR (2) AR IR
14 ~80 % He i ; HEBRARUE . (1) A& T EAT 4T 4k
YREERAEE; (2)C WIS W A 5 A
B QVRBEAEE MRVIHE . IFAE la WkfT
SEMAREYT . ISR S T ARG A, 50 BB
Wi o0 A Ve, G B 2 R A IR R 23 ).
e 1400 BREEE 2 6. ANATE 1B, Kanie
i 1 Hew il e o il

1.2 BALFEH

XT 99 il fF HEATLF U L RE B A, AR
H =A% = N R BB AR FEAE LD B
UECRE , 218 2013 4F30E [E Bk 2 N 2F 4152 S
B AARES, 2 3 YOk KE A4 B4R K 20 mL
ARSI B, 3£ 60 mL, 7R AETIEE 20 s,
AR AP F 30 mL, B 20 mL .0, 10000 r/min
B0 5 min, 0B BALF S, KRG #E1 TR
K, REHLRAR,
1.3 BALF f1 SHOX2 #1 RASSF1A EF B E

oml
1.3.1 DNAREL K42 HAY 20 mL Jifi yf 7 e ik
7B, 10000 r/min B5.0> 5 min, ZEWIEN,
fit RS WA 25 B L0 VRS SR B o 4 i, SR
F v 40 B H DNA BB 3k
132 DNAH E & B PCR#& Ml SHOX2 HI
RASSF1A BRI & . 5 FERE I i il
i75 s A e B R A R A ml 4R . AR T
it 2 L & 1 Il Real—time PCR( Taqman 8 %% ) 2
PR PR B O E FRELE) DNAL B 5E, WARRER
At I AR R SRk oA F S AL R R 48 J iR A 7
PCR ¥4 . i g g net e, nlLAX 43 H
FEAL AR W FEAL 1 C B FE . Tagman ¥REH7 . 8
i 2R A Taqman ZEE K14 7= 9, £ 52HF PCR
P bSO 20 2 T AR DNA 1 Re S A
W, 5 Je {38 SR 2 PCR AU AR Bl 4
FAM. VIC } CY5 855 . FAM HFHkil RASSF-
1A JE R JEARAR S, VIC JH T4 SHOX2 K& A
1) DNA FUEEARARZS, CYS TR FREERH B -
actin 7K, (VIC i@ Ct < 32 R FAYE; FAM il
i Ct< 35 FBHME; CYS Wi 18< Ct <23 #&/" I
SHM, HBHFITEACUE).
1.4 ALAREZKRN
141 ZRERE®R N 320 HEIRGE CT H 4,
W2 2 S5 R 2% R 2R R R R 1 IR
I 11.8 em Y 28 JEF o3 A #E 4T D7 ¥ — RS &2
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%45 &

PR . B AR i % MR AE N, 4% W TR I
T3 20 S5 B 20 2 K
142 FAVIBRF®R ZIEjE CTiekigsy . i
Yo, &FARUIGEHEATHN Y @ab 3, F74
U5 3 S AR A A, P AL R R 2 AR
HiZWi
1.5 ZitsaE

i 142 3127 54 SPSS 20.0 #E47 5048 48 143
Mo IE 50 0 i 278 it (R A 31 + brifE
#), fMHWMSIAEAR R R x> o0
Il PR g B 45 S tf SHOX2 ., RASSFI1A H 34k 4 BH
PEE B ROC fZR A SHOX2 Fil RASSF1A %
AL Il g8 2 W 1R )T, 3R AR e e 2 2 45
BORBEHRRE-1), P<0.05 hEFHASTT

RYRE"SN
R,

2 H#ER

2.1 lGERFBIFFAES 7

LA 99 B, Horh e BTN BB 12 Wy
Jitids £ 5 50 ), RPEPIEAL 49 4], 99 Bl E 1)
AW R 61.79 4, Hovh il 9 411 1 4R iR
(62.64+9.71) %, # R % 9% 41 4F #% (60.48 +
13.69) % K, 241 F 2R HAZRIT¥E X
(P=0.032), W AH s 384 in g8 At 350 0 1 b 9 XU (P
<0.001). PEA . BIFE CT 3R 45T RN TG
N (P=0132, P=0.177 il P=0.065), U,
= 1,

F1 WGEKRFGHEFE [(n)%/(X£5)]

Tab.1 Clinical case characteristics[(n)%/(X+s)]

215 B (n=99) g2l (n=50) RAEZRA (n=49) 1 P
P51
B 56(57.00) 32(64.00) 24(49.00) 2273 0.132
£'e 43(43.00) 18(36.00) 25(51.00)
LRI (X) 61.79 +11.16 62.64+9.71 60.48 + 13.69 3.554 0.032°
WA
b= 59(59.60) 39(78.00) 20(40.82) 14.210 <0.001"
= 40(40.40) 11(22.00) 29(49.18)
25K/ em)
mRKER 3.714+2.67 4.01+2.33 3.14 £3.09 1.332 0.177
NER 290+2.16 2.97+1.65 2.26 +2.06 1.878 0.065
*P<0.05,

22 2@RMAEREKFR SHOX2 #1 RASSF1A &
E R E PCR YL R
1E 2 0 SHOX2 F11 RASSF1A 2 J[H 1 K4k PCR
R, BIEPR  XOE PRE A BT R S R Ak
X it g 4G 22 S B Ge it 2E i L (P < 0.05), Jifi
FEAAT B E R RAAE AR 2R x2=
54.046, P<0.001), ULFR 2; X i 30 % 4 Jih 928 1

128, RAE 2 JEPR H 34k PCR AT — PHM: X fili
i . IR 28, I 91.3% ., 85.71%,
L2 3,
23 MIRIEIRSEZRLEESH

B R 22 200 P< 0.05 78 7 BN
AZNZBIE 4, ¥ SHOX2 B . RASSF1A [H
PERURIIRNE S 265, &KL SHOX2, RASSFIA

% 2 2% SHOX2 71 RASSF1A EFEREN PCREMER n(%)]
Tab.2 PCR results of SHOX2 and RASSF1A genome methylation in two groups [1(%) ]

20 51 n SHOX2 RASSF1A SHOX2. RASSFIAX(HI:  SHOX2. RASSFIAEEBHM:
s 20 50 37(74.00) 29(58.00) 24(48.00) 42(84.00)
Mg 49 4(8.16) 2(4.08) 1(2.04) 5(10.20)

Ve 44211 33.451 27.693 54.046

P <0.001" <0.001" <0.001" <0.001"

‘P <0.05,
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T W% R 2 il e 32 W 8 57 fe B R R (P < 0.05), 2
HAEW L, 2R TSI HE L (P=0469); il
HVE VR SHOX2 & [F F LAk BH M 58 3 Lt SHOX2
R 2 s XURS 3850 13.675 %5 (P = 0.009, 95%
CI: 2.146 ~20.451), RASSF1A [ H 3 Ak BH 4
R HL RASSF1A B 38 f U 38 i 3.644 £
(P=0.014, 95% CI: 1.245 ~8.245), I4h, WA
SR LOR IR AR R KU 3 T, L% 4.

®3 TEXEMEEEERFELEN (2(%)]
Tab.3 Gene methylation in patients with different types of
lung cancer [7(%)]

Wi H n  SHOX2 RASSFIA :[;H%;f ,%r;

il 23 19(82.60) 16(69.57) 13(56.52) 21(91.30)
fiifgeses 14 10(71.43) 7(50.00) 5(35.71) 12(85.71)

KAmMaEs 1 1(100.00) 1(100.00) 1(100.00) 1(100.00)
/NRMESEE 1 1(100.00) 1(100.00) 1(100.00) 1(100.00)
B 2 1(50.00)  1(50.00) 1(50.00) 1(50.00)
HpkAE 9 5(55.56)  3(33.33)  3(33.33)  6(66.67)

% 4 %FEZE Logistics @IT4H

Tab.4 Multi-factor Logistics regression analysis
FNEN B SE Wald P  OR
SHOX2  2.906 0.054 6.922 0.009" 12.675 2.146 ~20.451
RASSF1A 2.293 0.120 6.014 0.014" 3.644 1.245~8.245

95% CI

WA 1.055 0.245 3.155 0.035" 1.354 1.1245 ~3.564
A 0.019 0.578 0.525 0.469 1.019 0.969 ~ 1.072
'P<0.05,

24 2HAERFRFEN PCRLERE ROC o#f

i —2PPA, T 2 SE R AR AN 99 il il 4
TR e B WA, AR T 2 TAE MR,
SHOX2 F1 RASSF1A £l fifi g i £ F i f . R
BEFARR S, WL S5, Bl 1, SHOX2, RASSFIA
12 B B EK A R R 2R T AL 4 i R 0.829
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R, R FNRE RS 0.84, 0.898,
25 XTRMEFAF SHOX2 1 RASSF1A EH

FRAEPAME S EFE

Xof R s A M 2 SR A B T A R Y 2 45
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S, ) [R)AH DGl ER B R AR A, SR ARSI
HATHIBTTY, EES S Hi%b WIRER F KR
A, A BEE RS G, 2 BRI 2 K Sk il
e, o3 1 BIUBEMREETTIHR, BN IR AE

x5 B—IERFANEREBK SRS R
Tab.5 Combined detection results of single index and

double index

Fekr AUC  95%CI  REE 15RE 483K
SHOX2 0.829 0.743~0.915 0.723 0.923 0.658
RASSF1A 0.770 0.674~0.886 0.580 0.959 0.539
SHOX2+
792 ~ 0.94
RASSFIA 0.869 0.79 0946 (.84 0.898 0.738
ROC Hhk
1.0
gk /
0.6
o
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04+t
I 2
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I SHOX2 5 RASSFIA B4
‘ — BHk
% 02 04 06 08 1.0
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E1 SHOX2 1 RASSF1A #[FE ROC #4
Fig.1 SHOX2 and RASSF1A were detected by the ROC

curve
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