18 PRI E A2 #5394 456 2024 4F 11 A J Mod Lab Med, Vol. 39, No. 6, Nov. 2024

9 BB R ctDNA SCNM 1 HIEAE A CEA ) K 55
I S L s A A AR 5

I W, M W, XNRE (FSEEERRAE—MEERERR, 754 710032)

W E. BH KA @iesE (hepatocellular carcinoma, HCC) # # o 32 7% & I 7% DNA (circulating tumour DNA,
ctDNA) 44 & F 8898 % & 1(sodium channel modifier 1, SCNMI1) WX ALK-F 5 B EFGEH X AR, FiE &4 2018
FO6A~2020F 12 AXEEEKRFE—WEERNEN 67 6T 2005 B F1E A HCC 20, B4 BEAEE 50 41 1F A 2f
R, KR XL B F UG AR TR, M0 R 3T PCR (droplet digital PCR, ddPCR) #&) 23 ctDNA SCNM1 ¥ JKALKF
YoE R B 205 18] dn 75 W i5 %% & (alpha fetoprotein, AFP) . /& B &AM 4458 (cereal third transaminase, ALT) . X%
RIRR A B (aspartate transaminase, AST) . ctDNA 7K-FF= SCNMI1 ¥k Lk F49 £ 7 WA R E SCNM1 ¥ 4L
KRFFRE TG B & RRESIFIELEF, % HE COX WA MAT Ml % & e Te Hm il Z; <X /442 (ROC)
w2 5 A SCNMI WAL K- 2+ TG 7] 7 68 R BUE A= 0. 53R HCC 4L 38 AFP /K-F [351.00 (14.90, 1 210.00)
ng/ml]. ctDNA 7K -F [57.65 (15.79, 171.90) ng/ml]. SCNM1 ¥ &4t K F [13.23% (4.36%, 26.61%) 1349 & T2 R4
[2.90 (220, 5.10) ng/ml, 15.75 (12.85, 21.07) ng/ml, 4.69% (3.30%, 6.68%) ], £FAHF%+FEL (Z=-7.18,
-5.00, -4.77, ¥ P<0.05) ; MBI AE > 2cm, HCC it 4 454 & & 45 SCNMI1 W A 4L 2 3L & K F (=501,
38.85, ¥ P <0.05) ; SCNMI1 ¥ AACK ] 3 /K-F 20 % P45 A A 42 TAKK-F48 (1331 A vs. 2444 A1) , 27 AH
%it 5 % 5L (Log ranky’ = 4.141, P=0.04 ), SCNMI1 W &AL &K T & B 4 6908 2% 0 B % (95% CL: 2.449 ~ 62.716,
P=0.002) ; SCNMI1 ¥ K 4370 I 28 B 5% % & ot 3E & 69 AUC (95% CI) 4 0.716 (0.583 ~ 0.848) , 4 E A=
¥ 5 B A A 63.0% ﬁw 81.1%, SCNM1 ¥ &4t ctDNA Ik & AFP x I 4 feL % 2 & 7 49 AUC (95%Cl1) % 0.747
(0.618 ~ 0.875) , #BJEFots FE 455 H 55.6%, 91.9%, Z5iE SCNMI1 WA ZHK-F4#27 HCC BHFE R R, 5T
B AR RmE A, SCNMI ¥HEAL, ctDNA, F4& AFP &l 7T 4E 4 TS FI B AR &40 .
%fﬁﬂ: PEFA I DNA; 492 FlE M & m 1 P, Btk
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Plasma ctDNA SCNM1 Methylation Level and Its Clinical Prognostic Value
in Hepatocellular Carcinoma Patients

WANG Juan, YANG Liu, LIU Jiayun ( Department of Clinical Laboratory, the First Affiliated Hospital, Air Force
Medical University(AFMU), Xi’an 710032, China )

Abstract: Objective To investigate the relationship between prognostic value and methylated expression level of circulating
tumour DNA (ctDNA) sodium channel modifier 1 (SCNM1) in plasma of patients with hepatocellular carcinoma ( HCC ) .
Methods A total of 67 patients with confirmed HCC admitted to the First Affiliated Hospital of AFMU from June 2018 to
December 2020 were selected as the research objects. At the same time, 50 healthy volunteers were selected as the control group.
Their clinical and pathological data were collected and compared. The methylation level of SCNM1 was detected by droplet
digital PCR (ddPCR). The differences of alpha fetoprotein (AFP), cereal third transaminase(ALT), aspartate transaminase (AST),
ctDNA, SCNMI1 between HCC group and control group were analyzed. Multivariate COX regression risk model was performed
to analyze the risk factors of HCC patients. Receiver operating characteristic (ROC) curve was used to analyze the sensitivity and
specificity of SCNM1 methylation levels methylation levels. Results AFP [351.00 ( 14.90, 1 210.00 ) ng/ml], ctDNA[57.65

(15.79, 171.90 ) ng/ml] and the methylated SCNMI1 levels [13.23% (4.36%, 26.61% ) ] in plasma in HCC group were
higher than those in control group [ 2.90 (2.20, 5.10) ng/ml, 15.75 (12.85, 21.07) ng/ml, 4.69% (3.30%, 6.68% ) |,
and the differences were statistically significant (Z=-7.18, -5.00, -4.77, all P < 0.05). High level of SCNM1 methylation
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was found in HCC patients with tumor lesion diameter > 2cm and distant metastasis ()(2:5.01 , 38.85, all P <0.05). The

median survival was shorter in the high-methlated SCNM1 group than that in the low-methylated SCNM1 group (13.31 month
vs 24.44 month) with significant difference (Log ranky” = 4.141, P = 0.04). High SCNM 1 methylation level was independent risk
factor for HCC patients survival (95% CI: 2.449 ~ 62.716, P=0.002). The ROC curve showed prognostic value of increased
methylated SCNM1 was 0.716 (95% CI: 0.583 ~ 0.848), and the sensitivity and specificity were 63.0% and 81.1%, respectively.
When combined with plasma SCNM1 methylation level, ctDNA and AFP, the AUC (95% CI) of HCC progression was 0.747

(0.618 ~ 0.875), and the sensitivity and specificity were 55.6% and 91.9%, respectively, which has potential application value

for dynamic monitoring of liver cancer patients. Conclusion The high level of methylated SCNM1 in plasma indicates the HCC

poor prognosis, and serves as an independent determinant of patient survival. Methylated SCNM1, ctDNA combined with AFP

detection can serve as prognostic markers.
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FE DA AR AE i S B e 240 R A A4 P 1Y)
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12 M EL5KA  ctDNA #£ B 7] Eliamp DNA
Mini Kit (J7MHAREAERHLARA R ) , AL
77 EZ-96 DNA Methylation-Lightning™ Kit ( Zymo

Research, $75: D5033 ), qPCR &= W id7] ( New
England Biolabs, %75 :N0447L ) , SYBR Green PCR
Kit ( H 7% Takara 22 %) ) , ddPCR JZ W 4 307 ( &
Bio-rad 2 ], %% 5 186-3025) , SCNMI 5/
W) KAREN AR (T NR B A R A R AR )
T-100 Thermal Cycler PCR ¥ ( 3 Bio-Rad 2
F] ), QX200™ Droplet fi i =\ 5 PCR &4t ( 3
[ Bio-Rad A ) , 4 H AT (D5,
AU5801).,
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1.3.1 FRACREE: TR EFERSERET
SKAE sml #kiL, EDTA-K, bikE, | FEUENRS),
Z IR 10min 5, 3 000 x g &5.0> 10min, 4325 1
KB EBLEN (>1.5ml) , T4°C, 16 000x g
B0 10min, FRREICEWE (>1.2ml) BT — 80°C
VKA

132 ctDNA 28, ¥4 . ctDNA 2 B4 B> i
VLR A5EAT . ctDNA ¥ 3SR 451 FAEPE 95°C 3
min, 95°C7EME 10s, 60°CiE K 30s, 65°CIEAH 5s,
35 AMEER, 95°CHRZAEA 10min, A FR: 2.9l
HemoKlenTaq 2 W&, 0.2w1dNTP, 0.4wnl5[%),
FRWESIY) 10 wmol/L 45 0.4 w1, SN 2% vhil &
8 wl, FEAS 2 w1, LA L1PA2 BLH a2l brvfe i 22 ,
XS H ctDNA & A A E 53T o

1.3.3  ctDNA H' SCNMI1 F ALK SE A . ctDNA
R ARG ARG I e ™ S b B BT ROVEAR AR
2% JWHE 10 w1, SCNM1 F Fif51414% 0.4 wl,
SCNM1 #4144 0.2 w1, bisDNA 5 w1, fill 52 i 2% it
WA 20 wlo W &MF: FAEME 95°C 10 min, 94°C
AP 30 s, 54°CIE K 60 s, 98 CHEAH 10 min, it
45 MEA, 12CHREZRSHT, SIWFHI0LER 1o fii
JH QuantaSoft™ Analysis Pro 1.0.596 #{}-gt47 %t
BT, It 6T SCNMIT i R KL 4k F B i 4
DU LI TTE . LAA 5 B LR A KT
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1.3.4  IGERGORHCEE K Bty . WCEEIFSE X 5 — k7
BECHER . AR ) RFIEAISCFE A5 (ALT, AST,

AFP) VIR B R E (s B4 . TNM 43089
PokRE, MBI AR 6 N H LA 1280 3R AR 2k
eIk, BEUTE AR 2023 45 12 A, 4 4F

W2 H A B2 B R e SOh i
SORBAET . MPURRIAE : AR R AT N R K
BT S e sOR B A AR B AR AR, BSR4
(n=37) 5 ARZEHRA A DU PR A b e sl o BT
SNEeRs , FIBE N TIUR AR (n=30) .

*1 Bk 2]
HIK ER514 Sl 314
LIPA2 5-TGCCGCAATAAACA TACGTG-3’ 5-AACAACAGGTGCTG GAGAGG-3"
SCNM1 5-GTAATGGTGGTAGAGGAAT-3’ 5-AAAACTAAACTAAACTCTACAAAAA-3®
SCNM1#5%F M-5°/6-FAM/TGTGAAATTTTCGTTTGTATAATTTTTGG/BHQ1/-3"  NM=5" /HEX/TGTGAAATTTTTGTTTGT ATAATTTTTGGG/BHQ1/-3’

1.4 %t 254 R SPSS 22.0 Geit it orbr
Bdli, TR PORHES G IS £ prfi (xxs)
Fon, AR HCEBCR ST REAS ¢ #5505 D2 20 A5 LA
HRLEC (UL EEEE ) M(Pos, Pro)] 7, dHIE]EL
R Mann-Whitney U AR50k 505 T HECTERER
R (%) Fm, I3 SCNMI1 H S K- 51
PRI SRR R ARRES ;. SR COX UM XU AR
R B E WG T 2R T, Ll ZiH TR

I (ROC) ML/ Hr Bt i, Logistic —Jo A5
TRERA T, P < 0.05 NEFHAGITE L.

2 R

2.1 HCC a5 st pR 40 % £ 4 3547, SCNMI1 ¥
HEARF o4 W 2, HCC 4l1fil3% AFP, ctDNA
K-, SCNMI AL LU X ], 2R H
HEiEm L (¥ P<0.05) , HAbIRbrZE R ST
R (¥ P>0.05)

%2 HCC A5 BAETMELIEMWMISFREEE [x £5, M(Pys, Pyl
Ui HCC 41 (n=67) fERERIRA (n=50) A P{E
ALT (IU/L) 35.06  34.50 1579 + 421 231 0.537
AST (UML) 4534+ 28.86 21.18£6.19 1.19 0.107
AFP (ng/ml) 351.00 (14.90, 1210.00) 2.90 (220, 5.10) -7.18 0.001
ctDNA (ng/ml) 5765 (1579, 171.90) 1575 (12.85, 21.07) -5.00 0.001
SCNM1 HIALK T (%) 13.23 (436, 26.61) 469 (330, 6.68) -4 0.001
22 SCNMI ¥ A ALK T 5 5 Ky B2 45 45 09 48 % 38.8%) o MR AE A > 2em, HCC mAbi#s i

ML 3, KA IR R 15.7% M cutoff fH ™,
R4 VA )7 BT SCNM1 H AL G i 2% 5, ¥ g 4y
KA (n=41, 61.2% ) HUKK 4 (n=26,

FHY SCNM1 HSLAL M =K (#) P<0.05) , 1
SCNM1 H R /K -l 5 g A0 ). T34 .
LS ITCA S (34 P>0.05) .

x3 AE SCNM1 BENRIEKFERIAHEBEIGRBIBHFMELLE [n (%) ]
) SCNM1 ALK ,
K5 — e P
RAKF- (n=26) EKF (n=41)
i (%) <60 40 18 (45.0) 22 (550)
1.604 0.205
=60 27 8(29.6) 9 (704)
‘%ﬂl
il 7 39 16 (41.0) 23 (59.0) 010 0660
e 28 10 (35.7) 8 (643)
[kt BAE (em ) <2 8 6(750) 2(250)
5.010 0.025
>2 59 20 (33.9) 39 (66.1)
T 4 Tl 18 9 (50.0) 9 (50.0)
T 2 10 (45.5) 12 (545)
3480 0323
T3 17 5(294) 12 (70.6)
T4 10 2(200) 8 (80.0)
AR MO 35 26 (743) 9(257)
38.850 0.001
M1 k) 0(0.0) 32 (100.0)
& 26 9 (346) 17 (654)
AR, B 18 8 (444) 10 (55.6) 0.434 0.805
KHI 23 9(39.1) 14 (609)

23 COX & )2 4 ¥ %0 HCC % % i Js /8 % R

% W4, DIHCC BEW)E A (FiE A
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K =1, W) R4 =0), LIctDNA K, IR
. AE . AFP, SCNMI F Ak b 28 4845 b5t
AR AT COX [mH43Hr, 453 78 SCNMI1 H 5
1k B e % (95% CI: 2.449 ~ 62.716, P=0.002)
J& HCC JBF B s sgm R . WL 1, DL&

R S R BAE T I [B] A URER A i el A= AE it 2k
Kaplan-Meier 53 #7 45 3 i 7k, SCNM1 56 A6 4G
A2 RS T S A A0 T B K4, A3
WA 1331 Hf24.44 1, 25 BHAG 75 L (Log
rank Y’ =4.141, P=0.04) .

F 4 #Im HCC BEWER COX EFH
95%Cl
e B SE Wald df Py Exp(B)
TH TR
ctDNA /K F 0.603 0.587 1.055 1 0.304 1.828 0.578 5.783
RTEA (> 2em) -0.087 1247 0.005 1 0.944 0.916 0.080 10553
SRR 0.031 0.039 0.634 1 0.426 1.032 0.956 1114
AFP 0.001 0.001 0.047 1 0.828 1.000 0.998 1.002
SCNMI1 HEEAL KR 2.517 0.827 9.258 1 0.002 12.394 2.449 62716
2.4 SCNMI ¥ AALAE A TG #4749 374  SCNMI
100 —— SCNM1RE L FKF N
Wl N AL T HCC F8 2 a1 #E & 1) AUC (95%CT )
= , LLE ST 4 0.716 (0.583 ~ 0.848) , HAHIE L FHF 5 5 o
il B o 51 9 63.0% F181.1%. i SCNM1 H1 5 fb K
ﬁ aor L ctDNA Ik & AFP X 98 #il J5 A~ R 1 ] () AUC
R b (95%C1) %7 0.747 (0.618 ~ 0.875) , f &
o] - ” > BRSO 9N 55.6%, 91.9%, = ANHEHRBEA K
4 fRtE (A) XF A MEE HCC [0 359 15 748 b S 15 1 i B A 1
B 1 BEFRESCNMI PRIk FSEReHRyxs  OUHIE. WHE2, %S,
x5 ctDNA, SCNMI1 HE{K, AFP MK EBEHKMIT HCC MBNME
W AUC P 95% CI RIUE (%) FRE (%)
ctDNA 0.572 0.328 0427 ~ 0717 556 622
SCNM1 LK 0.716 0.003 0.583 ~ 0.848 63.0 81.1
AFP 0.521 0.780 0.376 ~ 0.665 96.3 189
A B 0.747 0.001 0.618 ~ 0.875 55.6 919
, LAk S 2 I e AR R R F, CpG i 3
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70% ~ 93%, #2&/) p15/16, GSTP1 Fll RASSFIA #
Pl e HH L E I HCC W AR 2 Wikn 54
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FEAR G sS4 U BT W, X ctDNA #
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