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Abstract

Background: Hepatocellular carcinoma (HCC) is a tumor with high morbidity and mortality in the
world, which is highly heterogeneous and easy to be missed. The purpose of this study is to devel-
op new tumor markers, improve the diagnostic efficiency of HCC, and provide new ideas for the
development of new therapies. Methods: Expression and methylation data of HCC were downloaded
from cancer Genome Atlas (TCGA), and DNA methylation-driven gene ZC2HC1A was screened. The
effects of ZC2ZHC1A expression on the prognosis of HCC patients were investigated in TCGA and In-
ternational Cancer Genome Consortium (ICGC) databases. Gene Set Enrichment Analysis (GSEA)
was used to predict the functional pathway of ZC2ZHC1A. The relationship between the expression
of ZC2HC1A and immune cells in the tumor immune microenvironment was analyzed. Results: It
was found that methylation-driven gene ZC2HC1A was highly expressed in HCC patients, and the
tumor grade, clinical stage and T stage of the high expression group were later, and the survival
rate of 1, 3 and 5 years was lower, suggesting poor prognosis. GSEA analysis showed that high ex-
pression of ZC2ZHC1A was associated with cancer and immune-related signaling pathways. CD8+T
cells, NK cells and mast cells were consumed too much in the group with high expression of ZC2HC1A,
while M0 macrophages of tumor cells were significantly increased. Conclusions: The expression
level of ZC2HC1A can evaluate the prognosis of HCC. This study preliminarily explored the corre-
lation between ZC2HC1A and immunotherapy, guided clinicians to precision treatment, and is ex-
pected to become a new therapeutic target.
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1. 5|15

JEUR PR 2 H AT 4 BRI RS 2 —, RIS, I FVEE N AR AL N, S
ToRAA S =, MNR A G AR B T HOR BN 1] SRR TP A 35 4 e (HCC) L I PN IEE g
HA = WA, 1 HCC (5P 85%~90%, FATIFEAM T T Z5GE HCC [2]. FEEERZFAHAR D,
FHEIA FRGYT ik A A . BTG RE R 2AR: PR IRE. WElitr. AR
I7~ BURRTT 2S5 JBIRT i BT, S ILHRAEIRYT HCC By Rk EBUS T E KD,
1B HCC i B, AEAE RIS L, 5 1 BRI T I 8] o DRI D) 75 22 34K — N I U A b 250,
— 3T, EREA R IR AR E LR TS U, BT BT SRl A st S AR bR A
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J RIS H, HRFIEIT[3].

Z IR, R VA R R ARk J T AR o AR FH[4]. DNA R 2R Fi i 2 1,
JE/E DNA HILALEFEHE(DNA methyltransferase, DNMT)I{ER R, 1 SAM $&4Lf FE L [ 5 fmsng 5 5
TR 7o 45 B TR R 5-F R amsng . AHLE TR AR, SRR BA AT, X675 DNA HIE{07E
AN R AT E OIS R RR YT SE 5] DMEABIFURE, R DNA FIsL S HCC R 4E. 2. ih
JTRITE A & V1B R[6] [7]. /L% DNA HEAL S HCC MITIE I IR Z, (BRI N RIE S H 3E1LE
BT H O AR AS 1 300 2 DR G FR AR AS I B 6 TR, 4 o 5 g 110 2B
RIEFR[8] [9]. AW LG R FRIA L DNA HIELEE, G/ i H RO HE D, B H SRALRES 1)
Ji i e R R A B T ey, RS TR R AR S A (R R AL

Ja BRI BRI LA R AR AT AR M B3 R, R R R AR LSS e T TR, 156t
FUAE ARSI [F] I FRIBHT AN EE R mRNA BT RE, FIH ARG S 250732500 LA i 55 g A OC 138
TEAEIbR SRNG5S IR ER [10] V722 B 705 FH 4 356 DR 4 B30 42 SRR 8 02 e R TS 2 FAac, el 2
Sk [ g8 A L PR 4H % (TCGA, The Cancer Genome Atlas) il 77 2% ] HCC $diE #E[11]. AHE 5t I\ TCGA %%
8 v IS 8T P e e DR R B A R A B, R T A S B R R A TE AT UL . ik e
S 55 VR RIB /KA Z R R R R B R, 3 — 2D 0 i I F B AEIRAS  m 3RIA £ [H] ZC2HC1A.
ZA TSP ER MR, I ARZS FESIENER, APFE mRNA KE BRI 24N A 3480
PEBERHIGIE LR E 22 5 UG VAl I PR R A B DA S i i 2 T T AE AN B . 13— B4R ZC2HC1A
R T LME A HCC R br S

2. BRIFIAA
2.1 BETH

AT M E K 4L B % (TCGA)  (https://portal.gdc.cancer.gov/repository) H 3% £ T 1F it #2 35 %Y
HTSeq-FPKM, R# HCC "1 ZC2HCLA )3k K 12k B FIAR X B () I AR B a5 22 7 374 AR 4
SUREART 50 N IEWALREAR, WHRFER . MWl AFRE . ARG 2% 2. AT ik
ELZE(N) FE(M)o HERRFEAR AN, inAA7(5 BN L BLR I A BEARFAEAS S AN A 1

2.2. ZC2HC1A FRE SR EAL AR

DNMIVD (http://119.3.41.228/dnmivd/index/) %5 4 2 7] 43 #7 J& K] J5 3l 7 X ) B Je Ak 7K 1 5 A0 N Rk [K 3%
52 A AR e[ 12] 0 JE T I BUE FE 20 Hr ZC2HCLA FE R JE 51 [X FF Ak A5 78 AT a8 2L 2ROFN 1E 5 4 2R b i)
KL ZFED, PA A HT ZC2HCLA Ja 3 X H SR R 1 5 H 3 0k = i AH 9% 1 (Spearman)

2.3. FBALAEELEL ZC2HCIA EEEBMFIA

B, ) Limma RERIHCHRIE RIS, I8 A AR Bt 7 s RIA AR IR 4L (G AR
BRTUNT A R SO R MR FRIEA) . 58—, IFRBURRIE R Ie ) p {5, Hrhp < 0.05%
WA JFF i 2L 2 URN 8 55 2L 2 B R ik 35 2 57 Beeswarm BPRELH T2 il s BT 22 Rk i . &
G, AT PRSI, (EH Perl ISR IR 55 HZUR B R UK TCRRE A, IR 2ol O AR A K 22 57
RILHTAL

2.4. BEZRIASIEARFFERHEX M
M TCGA H¥la Sttt 7 REMIRARMEE S, AR i, R A (TNM) 2 8], 730
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TREE Yo 2R A1 AP T K R R Al PRARFAE 2 TR AH SR %, Hob p < 0.05 Bl W B A Giit
o

25 £E0HT

TEAEAE T, AR HSREARERR, HHAREIEAHRE AR, T mRIAHAERIEL,
Kaplan-Meier F T2l Fir i 2k K R #2350 A it 26, b p-value { 0.05 F/ES v BI{A

2.6. EEREMZER COX BEASH

FUAR BRI AR B () Cox ELA7) XSRS FH T 1+ 5 95% B 15 X [ RRU G L o AR & Cox /M B A T
B RRF AL A AR B[R AR . 2485 Cox MU I TPl ZC2HCIA IRIE R ARIA R (M 47
ke g A TNM 223 InfT 20 OS. Rl 2l AR AT 2L . 5 ZC2HC1A RIE Y p fE< 0.05 BE
NBIE .

2.7. BRSO

AL TCGA 3311 RNA FEFIEHE AT T GSEA 73#. FE K% & 40T (GSEA) & —Fi it 57
%, ERTLUE — NI W ERERE R B ERMAYPRE Z M E R gt FRER. —BuNZER13].
HEB A B B Dy 1000, FIFH GSEA, 31704 17 KEGG 1%, LIRS ZC2HCLA RIREAEY) 2 D RE .
BWWNEAGRIEE L, &AL R W0 & WA~ 2%1F; FDR<0.050, pfd <0.050.

2.8. REHMRIEDH

Jib 987 4 5 2 MY 92 3 B £l (Tumor Immune  Estimation Resource, TIMER) & — > 48 & ¥ 48 &
(https://cistrome.shinyapps.io/timer/), FH Tl 5 (K (¥ 314 5 &SR B G e 4 IR i 13 D0 1) 56 &R [14] . F8AT
JA TIMER A% T ZC2HCLA ({1335 RN FH R I208 S AN (TCS) Z [ VB E S5 R o b, A T VRA R
AR ) R R I AR X AR A, FRATTAE A T — Bl i T B R R IA 1 e B RURE, B0 CIBERSORT
((http://cibersort.stanford.edu/) [25]. 1# F} CIBERSORT, FATMIE T 22 4™ TIICs HIHs& v, PAIFALEA]
5 HCCZC2HCI1A Lk AR, FHE7R TICs I AR . FATE S # T ZC2HCLA Xt i R G
Bifsem, FAVEH T 374 DMHIREFEA, FRH S NNH . BL RSS2 p fH < 0.05.

29. FEESTH

GEPIA & —/> web AR 55 2% Fl—/ME 25035 %2 (http://gepia.cancerpku.cn/), 7047 7K H GTEx 1 TCGA
1) RNA-Seq Fik ¥, o Ah s 8,587 AN IEH FEAH 9,736 AR FEAR[15]. /AT TCGA KA T FEA,
HAlH GEPIA 43081 7 HCC A7 55 ZC2HCIA Rk Z (A< FR. Ak, f B SVE NS & 14
AT ZC2HCLA 12 73RiA . ZC2HCLA B NAE FE LIRS K-M /735 . p A < 0.05 #iA K
BAGIE

3. &R
3.1. ZC2HC1A EFEFREZE SR ENKFERIHEX

A H DNMIVD £id % 3K 45 ZC2HCLA a8+ X i IR . 5 IR 2 L, 22
Hi ZC2HCLA JE )1 1) A FR B 5 A0 B E 5 4H LA W2 35 22 7 (p = 8.33e-06) (/4] 1(a)), 1 H. ZC2HC1A
TE PR 0 R IE 5 IR B T 538 SR 9 (r = —0.41, p = 1.71e-18) (14 1(b)), #&7~ ZC2HC1A ITE
JiT 9 R R IA A RESZ 2 ) ZC2HCLA 1 F AL 3% .
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Figure 1. (a) The difference of the methylation degree of ZC2HC1A in liver cancer tissues and paracancer
tissues; (b) The correlation between the expression of ZC2HC1A in liver cancer and the degree of methyla-

tion
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3.2. ZC2HCI1A HIFRIATEEALFEZSHNER M

FR A4 M 15 fﬂ,/u#ﬂ ZC2HC1A Kk KPR E B d T 52l 2L, R N4 2% ZC2HC1A
FERIE(E 2(0)). XANEER AT DM HLREA ) 22 7 Rk b 3 (& 2(b)), HA sz b — B
(e 55 A A 2H2H . R ZC2HC1A R IA K PAE B R b m Rk .
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Figure 2. Expression analysis of ZC2HC1A. (a) The scatter plot of differential expression analysis of ZC2HC1A in two
types of tissues; (b) The differential expression analysis map of paired samples. Blue dots represent the paracancerous tissues,
and red dots represent the GC tissues

& 2. ZC2HC1A BUFRIA. (a) ZC2HCLA FEAFELFERRIEDITIIESE; (b) EMHERNERTRIEDITE. Es
HFESEN, A ABREESR

DOI: 10.12677/acm.2023.132376 2665 I IR = =23t e


https://doi.org/10.12677/acm.2023.132376

48

FEI7

3.3. ZC2HCI1A FTizMIG R FFERS XM
R TCGA MR HEE B, BATVHE T HCC B (1) ZC2HCLA FKiL/KFE & il A S5

Z KR ZC2HCLA KA NS5 MR A 255y B vs 1Y p {E < 0.05). 43Zk(1vs I, 11, IV {1 pfE
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Figure 3. Expression of ZC2HC1A correlated significantly with histological grade (a) and clinical stage (b) and T stage (c)
3. ZC2HC1A MFRIESIRRFHERME XY, 7% @), IGKRSTEA)FI T 2Hi(c)

3.4. ZC2HC1A £ B

7E ZC2HC1A Rk A A I AEAE Tt B (K 4(a))h, AR Em FELICRIAH, BLREFK
A mRIA A . WER IR LUE K b R Rk A7 05 2 0 AR T AR R A 4. 76
ZC2HCLA RIBMAEAE IR 4()F, ALREFFEH, BERRMKIAA. NEHRIL R
B, MRGHMNAERPRBMTREA. L2501 H, ZC2HCIA K E b m Rk Fil )5 2 . 1R
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Figure 4. (a) The overall survival rate of the hypermethylation low expression and hypomethylation high expression groups
of ZC2HC1A; (b) The overall survival rate of the high and low expression groups of ZC2HC1A; (c) The time-dependent
ROC analysis for risk score in the TCGA cohort

[# 4. (a) ZC2HCIA ERENEFRLAFEPENSREENBEEE; (b) ZC2HCIA BRIAEMBERIAANREE
; (c) TCGA BAFI e K& TS AO B[k # ROC 347

35. BFRRMPER COX EASH

AR B A AE T, B4 I KA stage 3 (HR = 1.865, p < 0.001). T (HR = 1.804, p < 0.001).M (HR
=3.850, p= 0.023). ZC2HC1A #ik(HR =1.753, p < 0.001) 5 OS H3EMH . LA EA LT, ZC2HCLIA
FIL(HR =1.758, p < 0.001)55 OS . AHK . FHARMRAEZE I (1] 5) ik 1) 5738 5 F1 2 A8 & Cox 43 #r L 4 H
ZC2HC1A £ix 5 OS . #EAM K (p /A <0.001). Kk, ZC2HC1A FI{E N HCC ML TG R & .
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pvalue Hazard ratio :
age 0.177 1.014(0.994-1.034) *
gender 0.696 1.110(0.657-1.878) |-'p—|
grade 0.743 1.058(0.755-1.483) |-I|-|
]
stage 0.890 1.072(0.403-2.851) |_Ii_|
T 0.267 1.652(0.681-4.008) |:_._|
M 0.422 1.728(0.455-6.562) |_:_.—|
N 0.595 1.608(0.279-9.276) |_E_. ]
ZC2HC1A <0.001 1.758(1.342-2.303) :|-|-|
o 2 4 & 8
Hazard ratio
pvalue Hazard ratio :
age 0.591 1.005(0.987-1.023) *
gender 0.301 0.780(0.487-1.249) l:d
grade 0.914 1.017(0.746-1.387) ;1
]
stage <0.001 1.865(1.456-2.388) :m
T <0.001 1.804(1.434-2.270) :|.-|
M 0.023 3.850(1.207-12.281) ' = {
N 0.328 2.022(0.494-8.276) |-5—-—|
ZC2HCAA <0.001 1.753(1.365-2.252) :|.-|
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Hazard ratio

Figure 5. Forest boxplot for Univariate and multivariate Cox analysis of
the correlation between ZC2HC1A expression and OS as well as other clini-
cal features

& 5. ZC2HCIA FRik5 OS REMIGAFHERX MR E RS EER
Cox S R FE L E

3.6. EESH

IS HE R AR E R HTORIRE ZC2HCLA KIS EAY ke, FFH T 04t ZC2HCLA FEH 1) = Ra 4
AURFRIEA 15 6 Hor TR A A B2 B(KEGG) B A4 M HI4h 3, 7 LM 25 ZC2HCL1A RIAIEFER,
M HAN &S ZC2HCLIA Rk o, XEess LRI ZC2HCLA RIA S TGF-4 5 5@k, 41/,
WNT {55188, @K, VEGF {55 1@ 55 M.

3.7. ZC2HC1A FiEEME R Et e Z AR X &R

FAVEFH TIMER 437 7 ZC2HC1A ik Fl o 255 12 i 40 M 7K ~F- 2 [ IR A DG % ] 7(a) BT 7is , ZC2HC 1A
155 B 40 (p-value = 2.34 x 10 '), CD8+T 4 iti((p-value = 3.27 x 10 '°). CD4+T 4 ffi((p-value = 1.61
x 107%%). ELWR 4 ((p-value = 1.99 x 1072") . B ZER 41 i ((p-value = 3.17 x 107°) A1 e it ki 4 fid (p-value = 1.09
x 10 2RI/ RIEM A 7(a). FR, BATERILT 22 Mo ppEAFRRK HCC B H i & AR
[F (il 7(b)), ALY HCC R Bitt. suah, FRATK R AMRYE ZC2HCIA Rk 7 Am Rk HAMLER
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Figure 6. KEGG pathway shows five positive and five negative correlated groups
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Figure 7. (a) Correlations between ZC2HC1A expression and immune infiltration levels; (b) The varied proportions of 22
subtypes of immune cells in different tumor samples; (c) The varied proportions of 22 subtypes of immune cells in high and
low ZC2HC1A expression groups in tumor samples
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