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Jilids S0 5 AR B T Dk b DAPL1 it MLH1 3P4
L AL K 4G R L I S % SUESE
FHAE LB, E A (ERAE T ARER a. MEANERL b BHRRE, LG 233500 )

 E: BW R EE LA E e (bronchoalveolar lavage fluid, BALF) W —48% & @B %G 1
( death-associated protein kinase like 1, DAPL1 ) #4522 A B (Mut L homologue 1, MLH1 ) VALK -F, it —F7F
RIER ‘?%%xa‘%ﬂﬂﬂa‘f%é’aiﬂfrﬁﬁ&;t% 16 RREAFIEG X R, ik BRI 2022 5 1 A ~ 2024 4 1 A EmE
B ZARIEBRMOE W ST B B 142 ), MRABERLRIWF LR S AMBLA (n=82) Feffi3f MR EA (n=60) .
KR 5 ﬂ%&ﬁ%«é\%%&/ﬁ (gRT-PCR ) % # | # 28 BALF #£ & ¥ DAPL1 f= MLH1 ¥ A LK F; % 47 DAPL] #=
MLHI1 W A4 P10 i 69 W JRis b A B 3L 5 e & 5 e OR AR X £, 55R MR % % BALF ¥ DAPLI #=
MLHI1 3 B W ALK T2 5] 4 53.66%( 44/82 ), 56.10%( 46/82 ), B & T RoMEsR K 4849 11.67%( 7/60 )F= 18.33%( 11/60 ),
EF B %I FESL (=56.544, 20.565, ¥ P <0.05) ., DAPLI A= MLHI1 & B W AL 17 -2 B S8 69 S B 2531 4
53.66% (44/82 ) #= 56.10% (46/82 ) , 455+ B4 %1 % 88.33% (53/60 ) v 81.67% (49/60 ) , 54 &5 %14 68.31% (97/142)
F2 66.90% (95/142) ; DAPL1 W A AL B: 4 MLH1 F & 4635 W7 5 29 A 55 09 S0 % JE o v 70 B2 2 31 4 86.59% (71/82)
85.92% (122/142) , ¥ & T2 —3847 (7=24.411, 16450, ¥ P < 0.05) . Mi/% %% BALF * DAPL1 #= MLH1 £ K& ¥
HAART 5N R BB L B E L Eda & (£/=5.493, 13.083; 8.167, 6.946; 9.303, 4.523, 35 P < 0.05) .
Spearman 48 % % 7, DAPLI 4= MLH1 & B WA A5 B B 5 W6 R0 . BUB S Ak 444539 2 B4 % (7=0.523,
0.602; 0.548, 0.498; 0.630, 0.524, ¥ P <0.05) . £5it BALF ' DAPLI #» MLH1 A & ¥ AL < -7 20 4 5 B
HER & W6 R BT NE, ﬂ@%%@W%K*%%%%%%%Wkﬁ&ﬁﬂiﬁfo
KB il SCOE ORI MTHDCE AR 1 AR AR BRI T AL
RESZES:R734.2;R73043 X#kIRERL: A XEHS: 1671-7414(2024)05-125-05
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Detection and Clinical Significance of DAPL1 and MLH1 Gene Methylation
in Bronchoalveolar Lavage Fluid of Lung Cancer Patients

LUO Shilong’, LI Zhigiang®, LI Xiang" ( a. Department of Medical Oncology; b. Department of Nuirition, the Second
People’s Hospital of Mengcheng County, Anhui Mengcheng 233500, China )

Abstract: Objective To detect the expression of death-associated protein kinase like 1 (DAPL1) and mismatch repair gene (Mut
L homologue 1, MLH1) methylation level in bronchoalveolar lavage fluid (BALF) of patients with lung cancer, and further
investigate the diagnostic value of gene methylation in early lung cancer and its relationship with clinicopathological features.
Methods A total of 142 patients with suspected early stage lung cancer admitted the Second People’s Hospital of Mengcheng
County from January 2022 to January 2024 were retrospectively selected and divided into lung cancer group (7=82) and lung
benign lesion group (#=60 ) according to the final pathological results. Quantitative real time polymerase chain reaction (qQRT-
PCR) was used to detect the methylation levels of DAPL1 and MLH1 in BALF samples. The clinical diagnostic value of DAPL1
and MLH1 methylation in early stage lung cancer and its relationship with clinicopathological features of lung cancer patients
were analyzed. Results The methylation levels of DAPL1 and MLH1 gene in BALF in lung cancer group were 53.66% (44/82)
and 56.10% (46/82), respectively, which were significantly higher than those in benign disease group [11.67% (7/60) and 18.33%
(11/60)] , and the difference was statistically significant (x’=56.544, 20.565, all P < 0.05). The sensitivity of DAPL1 and MLH1
gene methylation in the diagnosis of early lung cancer was 53.66% (44/82) and 56.10% (46/82), the specificity was 88.33%
(53/60) and 81.67% (49/60), and the accuracy were 68.31% (97/142) and 66.90% (95/142), respectively. The sensitivity and
accuracy of DAPL1 methylation combined with MLH1 methylation in the diagnosis of early lung cancer was 86.59% (71/82),
and 85.92% (122/142), respectively, both of which were higher than that of a single index (Z=24.411, 16.450, all P < 0.05). The
methylation levels of DAPL1 and MLH1 genes in BALF of lung cancer patients were closely correlated with clinical
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stage, smoking history and lymph node metastasis (y’=5.493, 13.083; 8.167, 6.946; 9.303, 4.523, all P<0.05). Spearman
correlation showed that DAPL1 and MLH1 gene methylation were positively correlated with clinical stage, smoking history and
lymph node metastasis in patients with lung cancer (»=0.523, 0.602; 0.548, 0.498; 0.630, 0.524, all P < 0.05). Conclusion The
methylation of DAPL1 and MLHI genes in BALF has high clinical diagnostic value for early lung cancer, and the methylation

levels of both genes are related to the disease progression and smoking history of lung cancer patients.
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g SR I R WL — 2 e, b R
ZrEm ., BEE 2, EEEE e,
H A PR v Jo Ry S e A g i B, gibrk
BEAE — P Y00 Al 190 A RS, (LR o i
TR 3 0 PRGSO 5 — 4 i B A LA %
MR E, BAISWIRER 2, IR M E
JRPR P, ITAERESE &, DNA HIJEAL AR b 0 5t
e i B FE R Ay, R PR L N A A e
bR e E e B MOk Z 5 K, DNA
FAb 5 ZFOEE R W R R R K, KEZHE
O il 8 8 8 1) S RS I M E YRR ( bronchoalveolar
lavage fluid, BALF ) v a] ;| ] DNA Ji5 2l £ X H
FAGIERT, © A IR 2 W BB I —FEr
7 W T A I R 1 1( death-associated
protein kinase like 1, DAPL1 ) B i & i 4 4f Jig J&]
WA, XTIER ER A r) b S0 T R e
s FEECE E K (Mut L homologue 1, MLHI )
Ja s A R EGE B E T Re AL, SRR
SEPRC IS, Ak S 24 B g AR 5 e e A B R
1M DAPL1, MLHI1 & [F F 3% Ak 7 fili g Hh 9 7E F i
AN . BALF S22k BN 2 b i ) s Sk I
Z—, RE R S AN 2R bR AR AR i A A R
FHHLHZIREA, BALF B 53545 . A1/, H DNA
e, TREP RGNS RE A, B2
T I R R il s 2 Wb, IR, AR e 4
BALF #EAK I DAPL1, MLH1 H ALK, 2047
TS PR AR ARG X S AR 2 W S S I IR
SRERAFIER R, RAEWTF
1 ME5H®
11 BFR st % [P E I 2022 45 1 ~ 2024
AE 1 A SEMEAE TN REE B Y BE (DL 0 il i
H 142 BIEATARGE . AR HE:. OFR = 18 &5
QMR CT SFsg ARk A B m I 4 v sl e, 45
W R KA < 2 em; QR AR Y E B
A HHA Se I O BREA 2 W2 S s D ABERT AR
FEZAR YA IRTT s OBHE RAEKBXI AR
HINVRAT o HEBRbRME: OffA " HIRG . RERS
SR RGP ; QA HAUEEME; OHALT
Y L REBRRAERIE; @S5 HAbIG KRBT oI
PRIGERGERIAN TERE . AR e 2O B UE 52, i A

82 M4 (fii Bt 29 . SRR 36 191 /)N A i g
12 4], HAWSERL S 1)) , BBk 42 1], Lotk 40 1,
Ay 35~64 (55.16+£5.02) %, BMI A 17.99~26.49
(22.16+ 1.37 ) kg/m®, it H¢ F ££ 1.46 + 0.21cm,
IERAE 18 il Mili s Kk AR R 3 60 i, 51k 34
B, 2tk 26 B, 40437 ~ 63 (54.63+4.71) %,
BMI 2 18.16~26.52 (22.35 +1.46 ) kg/m®, i sk i
£0.91 £0.17cm, FFAAE 13 ], P . AR
BMI K Jf & 5E S5 B d lb i 22 R e g it 2= 3 X (v
1=0.413, 0.638, 0.794, 0.002, ¥ P>0.05) ; Jili
AN ER KT RYWARA, ZREAFI R
X (=16.675, P<0.05) . EBEMCHEZ b1 2t uiim
TEAHESE (HEHESCS 20220103 ) .

1.2 BB LM 4 EE ( LIENOREST
WA PR/ ) 3 EZ DNA I 3Efkik ) & (5
zymo Research A H] ) 5 SCAF2¢E PCR AL (JbmiAk
TR ARAT) o

1.3 Fi&

1.3.1 BALF FEARWEE . 274k S0 B Bk & a1
B RFEIERA B XS ARG EE R, R
HIZA T HE B R AE A IRIEAS T . 4R, & LT
MR, WNERELAA RE I TR A, )
PEARRT CT K Ar 45 5 R AR TR, K 2F 4 XK
BEE TR I ONLE, 37°CHHER KX}
WA I B AT v e, 20 ml/ R, RE M2k, IF
T 13 kPa R4 F T IR BE BRI 10 m1, DX
10 000 r/min B4 5 min, FE FIGRE RHEEA
2] DNA #E474EHL, R EZ DNA B 31k i85 & ik
T BRRRER B, BEAEAS b ok H LAk M s e A& 1
PRUEWE 5, B HARAFAE —80°C 24 T & FI Rl
1.3.2 DAPLI1 #l MLH1 5E A H 3E4b ke . R A 5K
e B A MR Y ( QRT-PCR ) K& W 54k &
£ PCR ( methylation-specific PCR, MSP ) # il
DAPL1 il MLH1 % K H 54k 7K F-, F] H DNA $2
U7 & $2 B BALF FEAS b L DNA, 42 FH 340 3t
F T DNA WALRR S 8HEM, J5 MBI DNA
KRR, 439 L DAPL1 Fl MLHI 4 X F 364k
A B 54k 51 W 9k 4T PCR K, 2 W AR 2 AL 45 2.5
U/ 1 MSP DNA % 45 i, 1.6 w1 #9 2.5 mmol/L
dNTPs, IERM51H4 1 pl, 2 pl Bk DNA; %
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& 95°C 5min, 94°C 20's, 60°C 30s, 72°C
20 s, d35AER. FIFAIILE 1. kil
Pl Sss T FLAL AL FE () DNA 1 K F 384k BH X
B, DIRZ Sss 1 A AY 1 H S0 & ifin bk O 240 i
DNA 154 F AL BT IR, LAZE AR KA Ry 2 F ot
M RV ZEHRFEL9 w1 B PCR 724, 7E 2 g/dl B

JEFHEERC LT 30 min, BERC RGN T EIARE . DL
DAPLI1 Fl MLH1 5&[H H AL R SR [ 48 s 2%
WRIF R ER A F AR EA (M), LHEH
AR LR Y 1 A R R SRR sh PR &
AFIEAL (U ) 5 ZPIRRRES S 389 1 4500

VEIAAFFERS o AL B AN F b s ms , LR 1.

*x1 51955
I TEL 514 Sl
DAPLI AL 5-GGATAGTCGGATCGAGTTAACGTC-3’ 5°-CCCTCOCAAACGOCGA-Y
EIE 2 5’-CCUATCAGCUAGCTCAATTGCAG-3’ 5-GGCAGGATTTGCGAACT-3’
MLH1 bk eid 5°-ACGTAACGTTTTATTAGGGTCGC-3’ 5"-CCTCATCGTAACTACCCGCG-3’
P 5*-UGCATTGGAAATATTTCCAGCG-3° 5-GGAGTAGGATTGATGGCGAC-3’

DAPLI1

MLH1

M O HISEALE 19, U AR SAEE 14, PC M PITEXTIR, NC YBIHEHIR, DW N28 X, 1~6 WEEARG S
1 Fii%E BALF &1 DAPL1, MLH1 EREBREWX &

14 St Fadr WHREHES SPSS 22.0 A4,
DAPL1 Hl MLH1 & & F AL S5 OB L n (%)
TR, 177 KB . BMI SR ORISR I0T
HIESSM, I + bRl (xxs) TR, 171
K55 ; SR A Spesrman AHICH: AT I PRI BRAFAE S5 fili
Ji BALF 71 DAPL1 I MLH1 JEPK B B4R A AH S
2R TAERHE (ROC) i<k, < T m
1 (AUC) , 43H7 DAPL1, MLHI K:P B Lk B
KB T TO0I it R I R KRR, PR PR IZ BTk e LL
BORH Z K. P<0.05 MR HA G- L,
2 R
2.1 W4 %% BALF ¥ DAPL], MLH1 A B ¥ &
feredr  DLF 2. P4l DAPLL, MLHI1 JEH
ALK B & F R R, 25 HA501
FEY (HP<005) .

+R2  THHEEZE BALF 1 DAPL1 #1 MLH1 EHA

BHENXLEE 7 (%) ]

L R S e

A (1=82) n=60) * i P
DAPLI Ik 44 (53.66) 7 (11.67)
56,544 <0.001
AL 38 (4634) 53 (88.33)

11 (1833)

)
)
MLH1  HJEE 46 (56.10)
20.565  <0.001
( ) 49 (81.67)

FEHIEAL 36 (43.90

2.2 BALF ¥ DAPLI #= MLH1 & B ¥ 3 1k 35 - 21
M6 BT E UL 3. LA AR BHLZS S M,
245118 DAPLT Fl MLH1 3[R HY 354k 800l K7 1B
BRI 2 W L it A BRI
S5 S A2 W it 1 AR R R M B 48 v
—JEFRIEWT (Z=24.411, 16.450, ¥J P < 0.05)
%3 DAPLI #1 MLHI EFRENEFERS
RN E R (%)

TiH TR RS HEwh
DAPL1 Mk 53.66 (44/82)  88.33 (53/60)  68.31 (97/142)
MLHI FEfE  56.10 (46/82)  81.67 (49/60)  66.90 (95/142)

FEGA  86.50 (71/82)  85.00 (51/60) 8592 (122/142)
2.3 DAPL1, MLHI & B V&AL 5 A& & 46 R
HEIER X Z ULk 4. iR BALF ' DAPLI
AT MLH1 5 5] H AR A 5 R 4310 L 2 4 s A
WML EVIMAC, ZREAGIEEL (BP
< 0.05) , PRZH A RAFFAE 22 R T4 22 L (3
P>0.05) .

2.4 DAPL1, MLH1 A B ¥ 3405 fit R 16 AR5 340
R kR LE AL A A Spesrman A4y
Briizs, DAPL1 1 MLH1 P4 FF B4R K5 i i
PRATH . WA B Kbk B S5 5 RS 51 5 IE AR G (7=0.523,
0.602; 0.548, 0.498; 0.630, 0.524, ¥J P < 0.05) .
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x4 DAPL1 #1 MLH1 EFE HENA SHEIGRFIEFMEMNXER 7 (%) ]
DAPLL MLHI
xH) no ke O P g g L PH
(n=44) (n=38) (n=46) (n=36)
PR B 42 21(5000) 21 (50.00) 25 (59.52) 17 (40.48)
0462 0496 0410 0522
s 40 23(5750) 7(42.50) 21 (5250) 19 (4750)
i (%) <55 50 27 (54.00) 23 (46.00) 26 (52.00) 24 (48.00)
0.006 0938 0873 0350
=55 2 17(53.12) 15 (46.88) 20 (62.50) 12 (3750)
Bl it 44 28 (63.64) 16 (36.36) 27 (50.00) 27 (50.00)
fitifidedis 28 13 (4643) 15 (53.57) 15 (53.57) 13 (4643)
5003 0172 0.643  0.887
NI 8 2(25.00) 6 (75.00) 3(37.50) 5(62.50)
HAth 2 1(50.00) 1 (50.00) 1 (50.00) 1(50.00)
I pR 7301 [~14 30 11(36.67) 19 (63.33) 9 (30.00) 21 (70.00)
5493 0.019 13.083  0.000
M-~V 52 33(6346) 19 (3654) 7(71.15) 15 (28.85)
Ugikd H 18 15(83.33) 3(16.67) 15 (83.33) 3(16.67)
8.167  0.004 6.946  0.008
x 64 9 (4531) 35 (54.69) 1 (4844) 3 (51.56)
AR (em) <3 23 10 (4348) 13 (56.52) 2(52.17) 1(47.83)
1332 0248 0200 0.6
=3 50 34(57.63)  25(4237) 34 (57.63) 5(4237)
ELEET ) 45 1 (68.89) 4 (31.11) 0 (66.67) 15 (33.33)
9303 0.002 4523 0.033
T 37 13(35.14) 24 (64.86) 6 (4324) 1(56.76)
R EIAL A 26 11 (4231) 15 (57.69) 4(53.85) 2 (46.15)
1973 0.160 0078 0.780
x 56 33(58.93) 23 (41.07) 2(57.14) 4 (42.86)
3 iFig Bl 5% 1Y il Jes FR 8 DAPL RE R A ReAb K 3, i

DNA H k245 DNA & HlE e gis, -+
BLR AT XRR CpG P4l v i E 5° oy, X FE S
WS shF 55N P22 M 254, D BELASFS 5
iR P AHSEHrEE P IR, MR R T DNA
R AL L RS TG 1 S 1, 4R S R Y S e it
T R A R R BAEEVER, ATRE i
Gy FhRET Il B T2 W SR I TR . BB
BO AR A R M2 W 0 s, (i fNA
B, HRA LR — e B L2k . 4
SERUERE . B T LR SO B R AN T
R, %7 58 LB Rk VR iR ) FE A A T
H., Wi BURE 5 BALF g4 756 DR HE BLAAG I B Sk i
S R IR R g A 1

DAP P& — 285 & HOm Mt FLad R
G BRI T, Hd DAPL1 S 34k
S FEOZFL R RGP 2 —, 72 R & PERE
B DAPLI P AT B MLH1 217
SO VIBREEECOL AT, PR 1 H R RATER,
[l A BE AR B DNA R B A 1) EFE MA 451
WFFERIE, AN[E 2787 A fh DNA H Ak #% 20 pl L
H %25, Hh DNA# 5 |- DAPLI %A K
e, H5HALZAZ A 4, EGFR Dell 9

SR 8 5 DAPLL BYHLI AT BEAE T2 Wlist 1% 27 2
A%, MLHI1 FE [R5k 25 S8 a4l B s 2 D g
M, S0l T A DNA, % DNA i/ 2 fi
AEASHRISENR IR il S5 P e 1 & A AR o AR
fF9E & IR, e B3 BALF 1 DAPL1 il MLHI
RS K-, ST iiE—a0, HaTge S
B HILAACRE O 98 35 PR 5 410 s 6 PR 7 50 ol s 4 A 26
AR, ARTTS SE 0)  Ae RE . TR) & BRI A AR
DAPL1 FIMLH1 J£ PR F LA i3 A2 W fUsk s |
@ﬁf%ﬁ%?ﬁ TRbRiZWr, UL A RN e
RAEVMAIVERT, $ s AR I R i2 Wik e
PR] I S D8I A 5 70 Wil DAPL Al MLH1 & ] HT 2
A, IF BT B E T, DA =
JaKF.

HAMIFFE R B, WA ~ VI A WA s &
Wk 45675 19 R % DAPL1 1 MLH1 22 B 524k 1L
By, HI SR IEA S, WTREAY IR AR TR A )
R S P it P £ R R ] 7 AR ) JE ol T SR B U Y
J5T, TR I 0 AR G B A s 3 R ek T i
J% DAPL1, MLHI 3 H 5eqk, S5 80 2 R 2k
1% 5 DNA B5RCIE R 200, (R ak s Bs & A4k e
1] =5 407 R 1By RSB N A ol L
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ARKAETI0R . RZEME R, S FEDNA BHEZ,
R walllEIE - SeN IR A E 1A e A T e R
MLH1 FE A B4R 5 s i PR 23400 S 25 AR OG- A

FAGZHOE—E . AR WA RRE, FEARR

/b HARHST DAPLL il MLH1 3 5 F & A0 il i 8

HPUG RN, AME FEREOR B i R A e 0 &

WA s % DAPLT Al MLH1 5 P H 56107 - 52 i

WA FFE— PRI
Z% I Jik, BALF ' DAPL1 Fl MLH1 %[ HI

SEACAS DU X T 40 s B AT 5 s B e PR A2 RN (L

L3 D] P REA R K S5 e 267 e PR3 L AR o %
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