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WHE.BH ANIURE (BRC) & H 0 5 DNA(CHDNA) ) FAALKF ol R gAML, Fik g 2021 5 128 -
2022 % 6 A THRAMKFWE S —ERM BN 50 6 B F gk, LPsUBEEE (1~M4)30 # % =340 (cumor
20), SUR R AR E A 20 H] A ATRBLL (control 41), R F LK HA M f i HE £ 3R 153 (CA153), fmiFEER 125
(CA125) JEEFJR (CEA) KT 3B B 20 A st PR 20 % % Cf—DNA, 4T 518 % 7 A de @ il 54 | 384 F &AL K P, ROC
W £ 34 Cf-DNA A= CA153,CA125 CEA S R IR A4 5 & JURR 09 16 R ME 45 5R 53641 CA153,CA125 CEA K-F ¥
BT, £ 7 A %t &L (P<0.05); H . CI-DNA K E W £ F %t 3 &L (P>0.05); H4 CCDC181 B3 F
R W EAKF AR T RALK P AR 2 A %5 E L (P<0.05);ROC W& B 7, foiF CEA # B SLIRJE 89 B & T @ A7
(AUC)=0.766(95%CI; 0.633~0.897) , CA153 # AUC=0.730(95%CI:0.591~0.869) , CA125 # AUC=0.788(95%CI; 0.661~0.914) ,
ZF B AUC=0.923 (95%CI;0.852~0.993), A4 Bied ZHE . #7E AUC ¥ & T CA153,.CA125 #= CEA £ —5 i
CpG2120 - B SUIR 5 69 R AE B AR 92 5, CpG1984 . CpG2016 B CpG2120 BAH i B £ — 4 Wi v 4 | 47 AUC
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Application Value of Plasma Free DNA Methylation Targeted Sequencing in Breast Cancer
LIU Yan-jia',LI Na', WANG Ye-di', WANG Bo?
(1.School of Clinical Medicine,Jiamusi UniversitymJiamusi 154000,Heilongjiang,China;
2.Department of Oncology Surgery,the First Affiliated Hospital of Jiamusi University,Jiamusi 154003,Heilongjiang,China)
Abstract: Objective To detect the methylation level of plasma free DNA (cell-free DNA, Cf~DNA) in patients with breast cancer (BRC) and analyze
its clinical value.Methods The blood samples of 50 patients who were admitted to the Department of Oncology Surgery, the First Affiliated Hospital
of Jiamusi University from December 2021 to June 2022 were collected, including 30 patients with breast cancer (stage I —1Il) as the experimental
group (tumor group) and 20 patients with benign breast disease as the control group ( control group ). The levels of serum carbohydrate antigen 153
(CA153), serum carbohydrate antigen 125 (CA125) and carcinoembryonic antigen (CEA) were detected by chemiluminescence. Cf~=DNA was extracted
from the experimental group and the control group, and high—throughput methylation targeted sequencing was performed to evaluate the methylation
level. ROC curve was used to evaluate the clinical value of Cf—~DNA and CA153, CA125, CEA alone and combined detection in screening breast
cancer.Results The levels of CA153, CA125 and CEA in the experimental group were higher than those in the control group, the difference was
statistically significant (P<0.05). There was no significant difference in plasma Cf~DNA concentration between the two groups (P>0.05). There were
significant differences in the methylation level of CCDC181 promoter region and the overall methylation level between the two groups (P<0.05). The
ROC curve showed that the area under the curve (AUC) of serum CEA in the diagnosis of breast cancer was 0.766 (95% CI:0.633-0.897), the AUC of
CA153 was 0.730 (95% CL0.591-0.869), the AUC of CA125 was 0.788 (95% CL:0.661-0.914), and the combined AUC was 0.923 (95% C[-0.852—
0.993), while the sensitivity, specificity and AUC of combined diagnosis were higher than those of CA153, CA125 and CEA alone; the sensitivity and
specificity of CpG2120 in the diagnosis of breast cancer were the highest; the sensitivity, specificity and AUC of CpG1984, CpG2016 and CpG2120
combined diagnosis and single diagnosis were higher than those of CA153, CA125 and CEA single or combined diagnosis.Conclusion Plasma Cf-
DNA methylation detection has high sensitivity and specificity in breast cancer screening, and has good clinical application value. Combined with

tumor markers, it can improve the early diagnosis rate of breast cancer.
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FLARIE (breast cancer )& 20w WA EVE R
o JE T L PG IR R RS 1 A FLARIE R
WIS WK SRR SR B SR 2 W i S bRt
AR R A ER PR R R R, HRTTE B2
FHREHEESFEER S TR, ERERE
PR SR =, TR DNA(circulating
tumor DNA, Ct—-DNA ) & t I Jg 4 i AE SR 30 T2 )5
PR 1 2% AT S DNA(cell-free DNA,Cf-DNA),
AT s 1% 5 B 5 I R s 20 2R R e i — 3
PE, B8 vE IR R FLL LG K T Tk 2 i 1) g S s
[, DNA H AL Bl W2 s 2 A e ZEp L =2
— R WA RIS BT 2, S- MR HH i 24
() F SLSE A 7 DNA HISLC RS RER T SR 2
WERERY 5L (H 2 5eAk ol 5-H JL i mERER, DNA
FUE & CpG &) AR AL s A9 X AR 2 R CpG &)
(CpG island), HEF I ATEG 30T M —INE T
X ARZ MR r & A5 R s IX e B Ak P 3
TR, G J Ak I 2 PG A 6. Clorfl 14,48
FRA CCDC181, il 181 AL LeLk Bl 4t Fa
FE— M RER A E A . CCDC181 = 3 b 5%
ZIEREA O, ALFE T A Wi it | 1 I R A L AR
JE5F, H CCDC181 Ay HY LA AL i ) - 2 17
AR5 W D R T A 2 S, SR AR SE U
MR bR 54 | i 2 AE PRI 25 DNA K& CCDC181 H
FALZ PR R FLIE 12 W
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K QABERIAEEZ A IIRIT . HEBRbRME : DIEE IR
TBYT 3 @A H-BE i Ty 8 P 5 2 At s i AR T 5 14
I3 s QUEIRIN 2o M s @G IFHALFRA MR . BRAMA
50 BIFLAREE R, B Lotk . #i R HIAG £ 4

o, Hirp 30 41 3L AR A AE S 525K 2H (tumor
2H),20 1) B P 3L R 18 VR X B (control
) SLE AT 38~69 &, -1 (45.9646.6.51 )
% 5 IR 4 B AJCC 56 8 RRFLIRIER /03 R 5554
SO 3 4, 17 12 4, T4 11 4], AT 4 461, %
MRZHARY 38~70 %, P15 (46.28+6.21) % . PHEH
AR L E, 2 R G E L (P>0.05), AT I
PEo AT O AR R A Yy R R A
e IO EE I R(IES

1.2 kRS CA153.CA125 .CEA $R 1k
2 RGN R 6 2 A Rl 411 4
H ah b2 F RICRBE ST BTN, T R R A 7
DISE o PRALAZ R # YIAE TS IRz RS TR AR 4 ml
i I, SR I SRR 43 8 H LR, kA A RN i, 4
HillsE . 1IE% 2% {H:CA153<28 U/ml, CA125<
35 U/ml,CEA<3.5 pg/ml,

1.3 DNA $2HUR W AR R S Eh Ab B SRAEPIKG & &
10 ml Il FE B T EDTA HUEEE 4 h N8 L 57
SEAERIAN IR, MAEATE 4 CAURMN T &0, Jofe
3000 v/min &0 10 min, FEJZERFRX 16 000 1/min
B0 10 min 2Z S5 B I T-80 CUKA AT &
FHF Cf~DNA $RERLL K ] F ARG o FH R
i PR EE R 20 DNA $#2BU0 & (DP705) (TIAN-
GEN A %)) Ui B R BUM A U7 25 DNA, JEF Acegen
Targeted Methyl Panel 22 5 #1 [n] W &7 iR £h ¥ R 48
AT H AR S 2 B WA R H: PCR 1451 )it
(B [P A FUR eS| 90 B, 5B 26~350
F AR JGRLE 55 °C~65 C, ¥ 111K 70~200 bp),
BARKSIWRFHI UL 1, P 8= 8 LU Ty
SCIERE o CI-DNA Zead W AR ERERF4 4L R (ZYMO
EZ DNA Methylation —Gold Kit,Zymo Research,
Irvine,CA,USA), HH T ZHE Wi fREE PCR § 14 25~
33AEIA; PP H 1X B9 #EER (Agencourt
AMPure XP, Beckman Coulter)Zlift [F1 5 FIF DNA
INFBESCRE 4 o

&1 EESIMFT

targetSeq ID pD pE
CCDC181 20220726T1 CACCAAAATCCTAAAAA ATTAATTTCRCTACT
TTTTTCATACAAAAATAA TATCACCAAAATCC
CCDC181 2022072612 CCATTTTTTAATATACCA TTCTTACAATATCCAAATA
TTTCAAAATCTACTTAA AATACCATTTTTTAATATAC
CCDC181 20220726T3 TTTATCCATTATATC TTACCATAAATTAAAAA
CCAAAAACCTAATC TCATTTATCCATTATATCC

89



36 B 4

o 2023 42 A

25 B
Journal of Medical Information

Vol. 36 No.4
Feb. 2023
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ISR Y CE—DNA H L1 B %ok L Rt dis 1)
EMME. PL P<0.05 N2ESRFZITFE .
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DNA ¥ i 24 (0.266+0.068 )ng/ml, X BB 2H A (0.227 +
0.074 )ng/ml, L IM¥ CI-DNA ¥ JF I, 27045
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* 2 WAMBIREMAK T LE (xxs)

ZH 5 n  CA153(U/ml) CA125(U/ml) CEA(ng/ml)
SEI 30 27.25+8.78° 33.46+8.77° 8.59+4.71°
XTHRZH 20 20.47+4.71 224.89+5.95 4.20+1.44
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P 9.3536e-4 3.899e—-4 2.8883e-5
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F LAk - 410.245(0.139,0.377)], % BE2H 24[0.024
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2.4 Cf-DNA Fl CA153 .CA125 .CEA Bph K2 k4 46
i A LA (4 (B

2.4.1 M bR S i A FLIRE M E ROC h £k ik
7N, R CEA 2 WL e iy R B S T CA153 il
CA125, H5 R iJe CA153,CA153 ,CA125 I
CEA =HBRAI2WizL g 00 R AU 55 B S 2k
T HFAUC) B & T H—2 8, WK 3.3 3.

2.4.2 CCDC181 JABhFIX CpG & H ALK -0 7l
BRI ME ROC BhZR B, CpG2120 2 Wi FL AR I
() R Ky 5 B i, CpG 1984 .CpG2016 12
CpG2120 BEA 12 S P —12 Wit RIUE . Fe 5
AUC T CA153.CA125 fil CEA H—E &2,

Xt Fe bR AR E Y, CCDC181 Ji 3 X F B4k K SF-%f
FLBE 2 WRE ), WA 4 3K 4.

100+

CEA(AUC=0.7658)

[/ »©  — cat25(Auc=0788)
204 — CA153(AUC=0.730)
) — ZEHA (AUC=0923)
0 - I 1 I 1 1
0 20 40 60 8 100
1 -5t

3 IMiEMEIREYR AR B A TR E ZLARER) ROC Mk

* 3 MEREYHEILRENNE

i H RIFE(%) FERE (%) Cut—off {H AUC
CEA 95.00 60.00 7.05 ng/ml 0.766(95%CI:0.633~0.897)
CA153 63.33 80.00 23.25 U/ml 0.730(95%CI:0.591~0.869 )
CA125 75.00 70.00 27.3 U/ml 0.788(95%CI:0.661~0.914)
—HBE 95.00 80.00 / 0.923(95%(CI:0.852~0.993)
100-
:m-—J
=R 60
i
& 40-
ﬂK 1984(AUC=0.96 )
2120(AUC=0.927)
20— 2016 (AUC=0.939)
=HIE (AUC=0.941)
0 T T T |
0 20 60 80 100
1-kR4%

E 4 CCDC181 BEIFK 34 CpG B HEY /KT A KBS N FE I RER ROC #4k

# 4 CCDC181 BEhFIX CpG fi & AE Mk EiFEILIREANE

Wi H R (%) TSR (%) Cut—off {8 AUC
CpG1984 90 933 0.07 0.960(95%C1:0.891~1.000)
CpG2016 90.9 93.33 0.08 0.939(95%CI:0.831~1.000)
CpG2120 90.91 93.33 0.05 0.927(95%CI:0.798~1.000)
—HRE 90 95.56 0.05 0.941(95%CI:0.880~1.000)
3itig TR, =BG AT B e AR AR S B F L

LT Ff8 s R G 0 A A A, FLA 2% AR
B 05/, SEm A K E | 8 D) 1 2 S5
i (IR AN RIS L B A SR BRG] 5 S R

W B A T A R AR iE ) FLIR R FLR
B tR FLIR AR SRR A, FL R S R DR A
MRARr R 32 BT, & TR 2R R AE
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EOPRIY S i AT = =1 A EARAY o pp L e X R I a 3 i)
FLIRIE 0 S bR (A2 R AR 2F 12 Wl A sl TR
FEPUHR /R P S g B, A mT LA T RLR TS 4 80
GAES, LR R RE A A L T A, (R
TFEITZLE BB FL5 5 MY 25 /R Sh
ISP R, HABURUE T 68%~93%", CI~DNA Kili{E
SHBARTE R AR , 1E B —FR T Y S i A s Ak
FRJEEIE AN I 52 3 , T LA R0 2 MR e 200 A v 35
DRI 18— SERAE, Gy S 2878 \ DNA 3 fR0% 5
WFR AP IR BT 18 FhpL IR s 50 DNA H
B, AR EFC#93 BIIEH TG R , &
FRIFRIFEAS Hpph 7 AN RS AR, Ui LS
DNA FF S AR FR G T Sy L B8 100 92 W 4
PR T —ANH T M, CI-DNA M H 3EARAG) , v]
PR KA LRI 0 L2 W R I Hon] DLW A7
RO A I3 1o SR RE PR 4 B (TCG A ) R
X DNA H ARSI AT IR 0B, 45 R e T 26 4>
BAPRICHIZ W BN AL, CE-DNA W 3Lk bric it
HA®REIZWRES, HY5 CI-DNA HFIL ezl
RS W LRI O e AR L, L o A A A
F, FA R IR S R A R
N (PCR)MIF - EAT 5 /A 54k 25 pric P iy SE A
AT LK 8 5 T B X ok, Horhig
Wr T ~IVIEE RSN 91%, UgdEaah
43% 64% . T1%F 92%",

AU T ~ A ZL AR B LR R
R LR ARAS, Rl 45 SRS —# 1 JK Cf~DNA
W B A — 3, e BT LR R S 2L A A G, B
SR B VE LRI CI-DNA B IS R A
SRR AN (CTC) H 2 B A A (0S) By T R 25, i
Cf-DNA i i & Tk B A= A7 91 (PFS ) Y M — it il
R BB ARG T BbE b W AR 1y
BRI , AR T RETCIR A 4 A 2828 {5 8 DNA K
Bt HW G TEFLUIREE T Ct=DNA 43HT B ARG 52 450 4
1% (<40% )19, 1fit 3% Ct—DNA & 8 AR, I R BURE
A SR £ (14 M3 A R (— % 10 ml) , fR W] BE TCHEAG:
A AR F B DNA R B

DNA HEAL B EA 22U S AR Ak
I e U SRR A AR S A AR R A Y
Fra&¥r. HF5E#, GCM2 ITPRIPL1 1 CCDC181
(A TC 40 B P Ak SRR /K 97% , 26 il
U (AUC) b 0.955, A K R R /K -] 3k

99

100%,AUC 4 0.961, HARFA B TR, XUkl 1
CCDC181 H LAk 2 2L B g i 2 Wi 1 R 4 2B 9
PR, HA e A U RS T LU 2L
FEMTRYT WIS, A WFFE (R ) B ARy 2B
THARYT TG 45 B FLIE SRz AR/
P i B R ARy, R I AR5 X 45 B
RIS S d i, LR FLIYE (R S 1h 54k
SR I B, SR AR K AR
JPRM R A E, IM3% CI-DNA I EALIES 51697
R —F. Cf-DNA H LA AT LU T 7LAR I Y
FI2Wr, WAERLIEIRTT B RBCR Ay I A R R
B PR Se0s, ASHIFSE & 0, 11 2% Cf-DNA I 34k
CCDCI181 Ji 8l 7 X B AL 7K F- 7] LUAT 30002 Wi 2L B
Jier A FLIOCA LT TR b s G , i vy A LA
U RN ERf I, AR FLARE R I A b A A
AR R . ASBESE R B0, FLR R A T
CA153.CA125 .CEA J CCDC181 J3 3 7 X B K4k
K TR, PG CA153.CA125 . CEA 7K P78
eI h 2SRRI, UESE T H S ZURE
FIARCE . Hop CA153 RFLBR AN b 7 R b 2 1
(AR AR, 2L R A I 2 A g AR ) 58 200 2 1) ol YR
TEER R, T B H % CA153 7K S5 1
T, LR B BH G H R AT 5k 609% , B3 L AR
Jegs () BE ARG HH R0k 80% , %ot LI 3 1Y T
RS, 2 B AT ARSI R SRS
) — AR, R CEA 12 WL I it R 6
BT =F 2z s R K CCDC181 2 kife
F1. CCDCI81 JF 3T X CpG v A6 I L AR 9 119
Re 1 T bRy, Wi LRI i R AR R Ry
SEYET 90%, —HEARRE &L 95%.
CCDC181 FE K g iy 451 15 465 it 245+ 38 1) 2 11 &0
B —AH BB B4 FHRE . CCDC181 J&—# Hook 1
MEAEHEA W, FEARZHRP, T kMR
CCDC181 HIALAEFRiE 2 Wb i B R T, a3
JR IR, MR SR 00 Il R 20 R L B e P4
FEE T, CCDC181 1y H B4k 258 112 W fN T3 I A
YRR EY, WTREFE S R SE B TR YT HLR

ARG L Z AL EFA 2 A1 —JEfEAR
RN, TIRARGI BT BRI ARSI Y
WP R I AC L, RIS T R e AR 2% Cf-
DNA HILARk I, i — 25 50 TE HAa2 Wil B

25 LT FUIE A SNE L B CE-DNA ¥
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LS PR RSO B H O %5, AHEEIE CI-DNA
WL IX Gy % o T I e e P A I CE-DNA
s DX B AL, T DA 250 DX o3 L B 5 L
RAYEZNG . CCDC181 JH 3+ IX 3 4> CpG i sl Al LA
PEAT CI-DNA JoA AT A6 22 8 it B A A, 1K
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