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ShJE il DLGAPS Fil RASSF1A SEP U JEAL A iS5 15
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i E. BHW “Mw%]m Discs X Fl R 4748 % & & 5 (DLGAP5 ) #= Ras 48 % R 3 £ % % & 1A (RASSF1A) W 34k
RFATM 4T RSB E, FTik R 2022 4 12 A ~ 2024 6 A mwémc/\&lzﬁ%&;éaé 110 45) A 2%
FEEENFRT S, #&%}2%&#@&%% W52 ) BB LS B AN B, S REAR Y B AN R,
it ST B R A H4E R B (qRT-PCR) &l & 51 & 2 DLGAPS #= RASSF1A B W A& KT 547918 2 DLGAPS
F7 RASSFIA A B WAL M 25 0 BB ey 5 W AR 5 B il 4557 B 506 ROR BB AF 4209 % & 5 RJA Spearman % 4
# DLGAPS #= RASSF1A A B ¥ AAUK-F 506 Rym AT e e AR i, SER 5 R Matark, Bid4® 498 & DLGAPS
F7 RASSFIA R B W ALK -F345 %, 27 LA %% &L (£=27.010, 24.350, 35 P<0.001 ) ; DLGAP5 ¥ % 4t %=
RASSFIA W 3 AL 3 3dth i) Bk Al 25 35 09 8K B JE 2 ) A 61.54%, 67.31%, 45552 5 A % 86.21%, 79.31%, f# & 5
A A 74.55%, 73.63%. H.# A B T RACI A xF T M 4 T 69 SRR (84.62% ) A E A JE (83.64% ) HAL T A
AR A (Z=2.816, 2.497, 3% P<0.05) ., DLGAPS ¥ 2 4L F= RASSFIA ¥ A AL 3 i ) B FE A4 ) 15 5% 22 25 R 49
— 301 Kappa 154 % % 0.583, 0.569 ## 0.712, BMsH EEE&F R0 ARFHNEE, RO HBR LA IES
DLGAPS #= RASSFIA W ALK FAE %, £2F AR LT P E L (Poigars—4.644 ~ 14981, xrassria=4.293 ~ 12.629, 3
P<0.05) . #E MM Z R, DLGAPS F= RASSFIA B T AALKF 543 X, e FEH, HE LB LR IEE
SEAIE (Fpraps=0.512~0.683, Fpassiia=0.527 ~ 0.691, 3 P<0.05), Z5if 1R foF DLGAP5 4= RASSFIA A B ¥ AL 5
RS, MBS GRS MEWAX, ZHF KRN IFLE T BT LA 8 G 6 E 55 B
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Value of Peripheral Blood DLGAPS and RASSF1A Gene Methylation in the
Differential Diagnosis of Benign and Malignant Lung Nodules

ZHOU Hongmei®, ZHAO Xiaobin’, WU Yaguang®, XIAO Jing’ ( a. Department of Pulmonology; b. Department of
Oncology , Hebei Seventh People’s Hospital, Hebei Dingzhou 073000, China )

Abstract: Objective To investigate the value of methylation levels of Discs large-associated protein5 (DLGAPS) and Ras
association domain family 1A (RASSF1A) in peripheral blood in the differential diagnosis of benign and malignant lung nodules.
Methods 110 patients with pulmonary nodules admitted to the Seventh People’s Hospital of Hebei Province from December
2022 to June 2024 were selected as study subjects. Based on the diagnosis confirmed by pathological examination, 52 patients
with malignant lung nodules were included in the malignant group and 58 patients with benign lung nodules were included in the
benign group. The methylation levels of DLGAPS and RASSF1A genes in peripheral blood were determined by quantitative real-
time polymerase chain reaction (QRT-PCR). The diagnostic value of methylation of DLGAPS and RASSF1A genes in peripheral
blood on the benign and malignant nature of lung nodules and their relationship with clinicopathological characteristics of
patients with malignant lung nodules were analyzed. Spearman’s method was used to analyze the correlation between DLGAPS
and RASSF1A gene methylation levels and clinicopathological features. Results Compared with the benign group, the
methylation levels of DLGAP5 and RASSF1A genes were higher in the peripheral blood of patients in the malignant group, and
the differences were statistically significant (y’=27.010, 24.350, all P<0.001). The sensitivities of DLGAP5 methylation and
RASSF1A methylation alone in the detection of malignant lung nodules were 61.54%, 67.31%, and the specificity were 86.21%,
79.31%, and the accuracies were 74.55%, 73.63%, respectively. The sensitivity(84.62%) and accuracy(83.64%) of the combined
two-gene methylation test for malignant lung nodules were better than that of single gene methylation (Z=2.816, 2.497, all
P<0.05). The concordance Kappa values of DLGAPS methylation and RASSF1A methylation alone and in combination
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with the pathological results were 0.583, 0.569 and 0.712, respectively . The nodules size, histological differentiation degree,

lymph nodes and spiculation sign of patients with malignant pulmonary nodules were correlated with DLGAPS5 and RASSF1A
methylation levels, and the differences were statistically significant ('p gaps=4.644 ~ 14.981, Frassria=4.293 ~ 12.629, all
P<0.05). Correlation analysis showed that the methylation levels of DLGAP5 and RASSF1A genes were positively correlated

with nodule size, histologic differentiation, lymph node metastasis and spiculation sign (7p gaps=0.512~0.683,
Trasspia=0.527 ~ 0.691, all P<0.05). Conclusion The methylation levels of DLGAP5 and RASSF1A gene in peripheral blood

were closely related to histological differentiation , lymph node metastasis and clinical staging. The combined detection of the

two has high diagnostic value fro the benign and malignant nature of pulmonary nodules.

Keywords: lung nodule; benign-malignant differentiation; disks large-associated purotein 5; RAS association
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g R RN Y, DNA J3 311X B AL d
FM AL 8. TEZRNZEAERT, Atk
FEE MR S ek g A R AR s, SRS
R FIRTOER, M DE iR i &4 B, Dises K
[R] P54 #H & 26 11 5 (disks largeassociated protein 5,
DLGAPS ) & —Fifg 24024081 A+, S5 m
KERE, SHENRE . SR GTHEARIE KA E
PR A L UEVE T 7. DLGAPS 76 T8 PR
B B A L e UL FLARE Y RN gs
i U i Rk, IR S RE U R KOR B A G
PadliE, DLGAPS i H B /KPS T il g 8 5
MA4AF. DLGAPS A H AL S50 &5 R BUE N 3R IA
WO, AR AN M AR, T Sl R i R A
K Ras HH 6 X B 5 11 1A ( Rasassociation
domain family 1A, RASSFI1A ) Z&—Fh sl &M,
S 587 245240 . DNA BRIy, i
20 B JE S R A B AL 2 U FE R ) R R R
RASSF1A JE DK AL 2 [ H RN R, ABEAAERS
LSRR ) T R VR, e AR R R [RIE
LA REA RO IR AR T, (0 g 4 i 1k ik
HUARR SaBE WA, (R ASWT & Ak U [
#EM DLGAPS 1 RASSF1A F BLAk 7K - 55 Jili 25 15 |
AR ORI, ASHIF G R At 4555 F A AR i
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r ISR 24 5], Lok 28 ;AR 38~75 (60.28 £6.25)
4 ; BMI 22.46 + 1.33kg/m’; &5 45 K /)N 4~18 mm,
SERILEAT RN 843 + 1.17mm; 2l 22 4, A3 Jili 30
Bl Kt 58 B RAPEMEE T REMA RYEA, Hoh Bk
30 4], Lotk 28 4 AFEIE 38~75 (60.87 +6.27) %5
BMI 22.04 + 1.29 kg/m’; 4575 K/ 4~18 mm, “FH2%
RN 8.08 £ 1.02mm; AN 34 51, Al 24 {4, G
H—PERH RS, 2R 0882 F = L (:=0.493, 1.680,
1.676, x=0.340, 2.920, ¥ P>0.05), HA 0] 1k,
PAFRE: OFFS ChETESTRIZEIRGRIT 5
) T RS TS WA U QIR R R s
W5 @ CT K MGG M, @IRIRBER 788, FiE
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PYI; @I R IMEERE; ORISR E . A0
SR 5 L N R PR B PR A0 B2 & W Al 1
(20221057) , P B AIGIF R EAMA
1.2 B 5EA B0l (F2E Eppendorf 2AF] ) 5
S e 7 PCR X (%t Roche 24 H] ) 5 Tanno
5200 HU Ak R OGEE R UG AL (1 R e R A PR
N Fl ) Trizol ( 3¢ [# Life Technologies 23 Al ) ;
DLGAPS 1 RASSF1A JEH H LAk FE 1 PCR §73
& (f%E Merck millipore 247 ) .
13 %
1.3.1 FEASSRAE . I EDTA s R 19 5% 145 % 4
BE S IEF KN 4 ml. SREEST, SERVFREIER ST,
O ML VRE T o R I LR RE A TE 3 N 30
min J5, 4 000 t/min &[> 10 min 23 1L, T —80°C
A7, HT RS
132 RGBT A B IR R,
Fi: AR M RBTERFRE (BMI) | WA,
2 CT et it 4wk, 250 fiE . A
WRELEE RS ROAR AR IRt T30 | I R AT
AR, BOBEIMIEEAE . A5 AE ) BN, FE CT
ERARFEI T, JE A SRR R R A4
AR B s B R A L. FH ELISA 77 &
Ao 0 i 37 A TR IR BEAL RS (NSE) | IR
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YUE (CEA) &,

1.3.3 DLGAPS5, RASSFIA J& [X B 3L AL 46 )
Trizol i 77 $2 B 1ML 7 &L RNA,  #% i8 DLGAPS FlI
RASSF 1A FE[K B ARG S B FEUES T DNA
WA R A AN B i, LA B A IS 1Y DNA Ry B i i 17
PCR JZJiio PCR W &4 4: 95°C 5 min, 94°C 20's,
60°C 30s, It 35 /MEF. K505 HE T3 AR B BE
JE L VKA, EBE R AR AN T WES I . DLGAPS

FI RASSF1A FEPH A 5 . %7 {UAT DLGAPS Fil
RASSF1A FEH H LA B 199 14 =4, 5% DLGAPS
1 RASSF1A PR 34k 519 M H 345 | 354 1
=8, WEAISE Jy DLGAPS F1RASSF1A Jt[H F 34k,
A DLGAP5 #il RASSFIA A HEH 34k 5 | #3-
W =Y, W E S DLGAPS il RASSFIA JE [ 3k
LAk, 5198 B T A TR A BR
A A . 51F5IE 1.

=1 DLGAPS #l RASSF1A EFEBREX4FRE PCR 5|#1F 7!
B AR I T
DLGAPS HEE 5’-CCTCCAGTCAGAAACTGAGAAA-3’ 5’-CCAACTGCTGTGCGAATAAG-3’
AL 5°-GTGATGTTCGAGCAATCCGA-3’ 5. AGAATAGTTTTCATTGCCCCTT-3’
RASSFIA HEE 5’-GGGTTCGTTTTGTGGTTTCGTTC-3’ 5’-GATTAAACCCGTACTTCG-3’
JE AL 5-GGGGTTTGTTTTGTGGTTTTGITT-3’  5’-AACATAACCCAATTAAACCCATACTTC-3’

1.4 it F o4 KR SPSS23.0 bt fr4tit=#
AEEE, BRI n(%) o, R 2 B, 5 IE
BOMEITT RGBS « frifi2E () TR,
2 8] LR ¢ K, SR — 301 Kappa £ 50 He A
DLGAP5 il RASSF1A J K H 3 Ak s KL 1542 Wi il
S5 RO SR B R — 2. R Spearman 2
43HT DLGAP5 H1 RASSF1A HL[H F Ak K- 5l i
FRERMERAR S, P<0.05 NESHASH#E L,
2 H#R
2.1 #4 % %9 R o F DLGAPS #= RASSFIA W
Hored WE 2, SEMEAMEL, B RE I
J& 1 H DLGAPS Fil RASSF1A X F KL Ak /K S 285
. R EAGTEE L (3 P<0.001) .
2.2 DLGAPS #= RASSF1A & B W 4 4t s & bk b
LH LW ME W3 3. BS K DLGAPS FiI
RASSF1A I JE A0 XT3 A il 2571 118 S JR R o fy 1 1
DT B LN R ( 2=2.816,2.497, 1 P<0.05)
R2 FHEHEINIMA DLGAPS, RASSFIA EFEH

LR [n(%)]
R B4 ,
R (n=38)  (n=52) ¥ F
DLGAPS  HEfE  8(13.79)  32(61.54) 2010 <0001
WAL 5086.21)  20(38.46)
RASSFIA 3L 1220.69) 35(67.31)
24350  <0.001

AL 46(7931)  17(32.69)
=3 DLGAP5 #1 RASSF1A E[F BB X4 TR Al 45
TRBZHENE (%)

i oH WoRE  BRE S EE Kappafd
DLGAPS 54k 61.54 86.21 74.55 0.583
RASSFIA H3EfL 6731 79.31 73.63 0.569

WHEBA 84.62 82.76 83.64 0.712

23 RE WG R AFAE T MR 4 & % DLGAPS f=
RASSFI1A WALk S WL 4. BEILs 17 B ss
RN, HLVESRREE | RS R BARIE S
DLGAP5 Fll RASSF1A HIEAL/K AR, 5 HA
GiiteEE L (¥ P<0.05)
2.4 DLGAPS #= RASSFI1A A B ¥ ALl T4k
W EREERRBE IR AL AR S, MM
Mr i 7n, DLGAPS5 Fl RASSFIA %t H 34k K- 5
ST/ B8R E . REZERERS . BRIMERIE
HIZE (¥ P<0.05).
3 g

i 2 9 2 RN BET 23R4 J S PR IR i 571
173 2 PR B Bt TS B HR 3 AR A ] ELAT T2
B g RS AMERBER, AR
Wk oy, Hop RS BRI 2R A
RIS, — UGS RA&F, mBMEmiss A
FE IR R R . SRR AN /N S, TS A
22 U9 g R R R R, et
R N P T TR Y e e O 9 0 i )
SEVRIT T RMCE B TG EREE . (LFEG
kA B —EME, BAEERRYE, n—2e ek
ENTERAR S 0T RER B B RE S 2 e B yg
(ZEBL, T EXHF DB 2s 1y, H OB
Y MIRNE, R LRI USSR ML, X AT
FERH BRI RIS W T S AN Sy ik X
— [T A

W £, DNA HILALTEVEZ IR 2 W R U
HR % CHEVE T . DLGAPS S 9 20 s A8 ik B b iy
TRTEAN A R AT ) 1 WFSEARGE , DLGAPS JE[H
FEV B A s s h R iA TR, H DLGAPS HI %
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F 4 R RS AE T M B 2555 B35 DLGAPS #1 RASSFI1A BEAIRTS [1n(%), Xt
DLGAPS HI3Ek RASSF1A HiZE4k
Iﬁ'l: H 2 XZ P
PR (n=32)  AEHEEM (n=20) PHRAL (1=35) LA (=17
T () <60 18(56.25) 10(50.00) 18(51.43) 6(35.29)
0.193 0.660 1.199 0.274
=60 14(43.75) 10(50.00) 17(48.57) 11(64.71)
el U 16(50.00) 12(60.00) 16(45.71) 10(58.82)
0.495 0.482 0.787 0.375
i 16(50.00) 8(40.00) 19(54.29) 7(41.18)
BMI(kg/m™) ) 15(46.88) 14(70.00) 16(45.71) 9(52.94)
2.668 0.102 0.239 0.625
=) 17(53.12) 6(30.00) 19(54.29) 8(47.06)
WA A 20(62.50) 14(70.00) 24(68.57) 11(64.71)
0.306 0.580 0.302 0.583
¥ 12(37.50) 6(30.00) 11(31.43) 6(35.29)
BN <8 mm 11(34.37) 13(65.00) 12(34.29) 11(64.71)
4.644 0.031 4293 0.038
>8mm  21(65.63) 7(35.00) 23(65.71) 6(35.29)
L E it 12(37.50) 10(50.00) 14(40.00) 8(47.06)
0.788 0.375 0.233 0.629
il 20(62.50) 10(50.00) 21(60.00) 9(52.94)
HIEAC 5 (A % X 14 15(46.88) 4(20.00) 17(48.57) 3(17.65)
Tk 11(34.37) 5(25.00) 7732 0.021 11(31.43) 4(23.53) 8.368 0015
ko 6(18.75) 11(55.00) 7(20.00) 10(58.82)
e L | 24(75.00) 7(35.00) 24(68.57) 5(29.41)
8.179 0.004 7.113 0.007
0 8(25.00) 13(65.00) 11(31.43) 12(70.59)
L i 13(40.63) 8(40.00) 15(42.55) 8(47.06)
il 10(31.25) 8(40.00) 0.598 0.741 12(34.29) 6(35.29) 0.196 0.907
Hits 9(28.12) 4(20.00) 8(22.86) 3(17.65)
A o) 23(71.88) 9(45.00) 23(65.71) 7(41.18)
3.756 0.053 2.823 0.093
o 9(28.12) 11(55.00) 12(34.29) 10(58.82)
BRI H 24(75.00) 4(20.00) 28(80.00) 5(29.41)
14981 <0.001 12629 <0.001
0 8(25.00) 16(80.00) 7(20.00) 12(70.59)
MEERE A 20(62.50) 8(40.00) 20(57.14) 8(47.06)
2.507 0.113 0.468 0.494
o 12(37.50) 12(60.00) 15(42.86) 9(52.94)
XAEE o) 18(56.25) 9(45.00) 19(54.29) 6(35.29)
0.624 0.430 1.653 0.199
0 14(43.75) 11(55.00) 16(45.71) 11(64.71)
JEMBBE A 21(65.63) 8(40.00) 22(62.86) 6(35.29)
3.276 0.070 3498 0.061
o 11(34.37) 12(60.00) 13(37.14) 11(64.71)
Z Ak ) 19(59.38) 7(35.00) 21(60.00) 7(41.18)
2.925 0.087 1.631 0.202
0 13(40.62) 13(65.00) 14(40.00) 10(58.82)
CEA(ng/ml) 4140098 3.56+0.83 1.895 0.064 4364092 3832088 1976 0.054
NSE(p g/L) 15.27 £ 2.05 14332192 1.648 0106 1545+211 1436192 1798 0.078
%5 DLGAPS 1 RASSFIA EEREN 5T 4L 1k 15 B % B 40 MO R R R R B TS A SR PO
W EE G RREEEE XY RASSFIA 2 5 T VFZ LR 1Y J#4%, RASSFIA 3
5 DLGAPS Hfk, RASSFIA HEfL PRI 3% S PR AT BB sl X i e Ak . 24tk
- r P r P e B e o fAk Bl e 25 B, RASSFIA iof 36 140 Bl
N 0.574 <0.05 0.527 <0.05 i Ioh e 2B R RTR P T 45 95 % 7%, DNA H {0 BH Wy
aigvese 0512 <0.05 0.594  <0.001 T T CTCF %} RASSFIA 323k (08, Wil%
WEAHE 064 Q0010665 <0001 T RASSFIA X [ 8 9 470 ¥ P i h RASSF1A
B 0.683 <0.001 0.691 <0.001
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5 U JE DR Al — R R s (L2 Ay, ] S8
SR FR TR B RAR P ZEARRF I, EpEligs Y
& AME 1 DLGAPS 1 RASSF1A J& K H K4k 7K
FH RS B . X R BANE I H DLGAPS
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DLGAPS5 Fil RASSF1A FEPH H FEAL 5963 0E 2 pIL il AH
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L . R AT RE R IE 4, DLGAPS
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DLGAPS Fit [H] %) 2 1k 7] B8 52 2P0, 2 177 52 ) 41
JL ) T8 S BE RN A4k, S0 T MR R R A AR .
RASSF1A FEH & A Akt HFRZHH, X
FMEIVE BRI 25 5 R A A .

AWF5EH, DLGAPS Fl1 RASSF1A FE [A F 34k
AW M4 7 i U S e B =, JF RS
RERZE R I —E S . X 1] DLGAPS Fll RASSF1A
S PR LRI A R T A e il 5 7 R A 1 1
WERG R, 4278 DLGAPS Fll RASSFI1A FE K] H BEfL 1k
A ki mT LAHS B o S 15w ZEE— 20 A A A Bk
T FARTHL, 7346, EARROEMEMSS T
F, R[E G R EFE £ % DLGAPS fil RASSFIA H
HeAb KA 25, H DLGAPS Fil RASSF1A A
FALIKFE- S5 RN AL R EE 565
BHEE IEAH G, X I DLGAPS fil RASSF1A %
PR A0 /KT T 6B 55l 235 1 0 P R 23 WA O
Wit 25 I 9Rd (09 1#F 2, DLGAPS5 Il RASSF1A K& A H 5t
AIKEARAH RGN, 1 — 25 7R T VR S i B 1
NS BT AER bR, 13X MG R FI F DLGAPS Fi1
RASSF 1A FEPH H L AAS I A PPA i 7 R B A
DT 5 S T BeARIE, oh e Sl e ki
J7 AR TR 7 )

28 FRTR, AME I DLGAPS 1 RASSF1A
DA A A A R il 251 R TR I B T, T
SR R S NS W T AR . SME I
DLGAPS Fl RASSF1A 3 [K H 34k 4G H AT TC A |
fEEE . PTG, X —SexfE LIl AR
2F AT RN AR PR I S5 e At 5, SR HH Ak
A T LA Sk Jili 4515 KB A2 W MR 9 R A T o
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