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Introduction 

De novo methylation is occurred frequently during the early embryogenesis 
and is faithfully copied following DNA replication at each cell cycle [1]. DNA 
methylation is involved in many embryonic developments, biological process-
es, and cell differentiation [2]. The dysregulation of DNA methyltransferases 
(DNMTs) and subsequent aberrant DNA methylation is a key feature of human 
malignancies [3,4]. DNMT1, DNMT3A, and DNMT3B are  the enzymatic 
players of DNA methylation [1,2]. DNMT3B overexpression is frequently 
found in tumors, especially in 30% of breast cancers [5,6]. And it result into 
variation in the targeting efficiency and abnormal catalytic activity contribut-
ing to cancer development and progression. Therefore, DNMT3B may act as 
an oncogene, and its overexpression induces an unfavorable prognosis [3-6]. 

Hepatocellular carcinoma (HCC) is a majority of human cancers in world-
wide, and is a leading cause of death in Korea [7,8]. Recent studies about HCC 
showed an alteration of DNA methylation by dysregulation of DNMT3B [9,10]. 
Yu et al. described that telomerase reverse transcriptase (TERT) regulates DN-
MT3B expression in HCC and their co-operation may predict a poorer prog-
nosis [11]. Recent advances in genomic profiling using next-generation se-
quencing have made it possible to identify the genetic characteristics of cancer. 
Large-scale cancer genome studies such as The Cancer Genome Atlas (TCGA) 
used to investigate genes in different cancer types [12]. However, clinicopatho-
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DNA methyltransferase 3B (DNMT3B), one of DNA methyltransferases has many 
roles in DNA methylation and cancer pathogenesis. However, its clinical and prog-
nostic value was not studied in hepatocellular carcinoma (HCC). In this study, we 
analyzed DNMT3B expression in HCC by public big data, The Cancer Genome At-
las. Primary data about total 360 HCC were downloaded and its clinicopathological 
implication was analyzed. M stage (p = 0.07) and pathologic stage (p = 0.04) were 
associated with DNMT3B expression, though M stage did not get a statistical signif-
icance. And alpha fetoprotein level was positively correlated with DNMT3B expres-
sion (p < 0.001). Higher DNMT3B expression predicted shorter overall survival in 
HCC patients (p < 0.05). Disease-free survival was shorter in HCC with lower DN-
MT3B expression, within borderline statistical significance (p = 0.081). It suggested 
that DNMT3B expression may have an important role in HCC prognosis and its de-
tail mechanism should be confirmed further. 
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logical characteristics have not been studied in HCC. There-
fore, we aimed to examine the clinicopathologic and prognos-
tic value of DNMT3B expression in HCC using gene expres-
sion RNA sequencing (RNAseq) data obtained from TCGA 
datasets.  

Materials and Methods 

Primary data were downloaded from TCGA data portal in 
March 2022. TCGA dataset consisted of 360 samples, includ-
ing primary HCCs and adjacent tissues. The RNAseq data of 
HCC were sorted from TCGA with DNMT3B mRNA expres-
sion and clinical parameters. This study met the publication 
guidelines for using TCGA datasets (http://www.cancer.gov/
about-nci/ organization/ccg/research/structrual-genomics/
tcga/using-tcga/citing-tcga). Overall survival (OS) was de-
fined as the days from the date of surgery to the date of the 
last follow-up visit or the date of death due to any cause. And 
disease-free survival (DFS) was defined as the days from sur-
gery to any type of recurrence. 

The Statistical Package for the Social Sciences (SPSS), ver-
sion 24.0 for Windows (IBM, Armonk, NY, USA), was used 
for all statistical analysis. Chi-square and Mann-Whitney 
U-tests were used to analyze the relationship between vari-
ables. For survival analysis, the mean gene expression was 
used as a cutoff to divide the patients into high- and low-ex-
pression groups. Survival analysis was performed using the 
Kaplan-Meier method, and the log rank test was used to iden-
tify statistically significant differences between the two 
groups. A two-tailed P value <  0.05 was considered to signify 
statistical significance. 

Results 

Clinicopathological characteristics of DNMT3B mRNA ex-
pression were analyzed from TCGA data and presented in Ta-
ble 1. Patients were divided into two groups according to the 
expression level of DNMT3B, and their clinical features were 
statistically analyzed. Age and sex were not different accord-
ing to the DNMT3B expression level. Metastasis and Stage IV 
cancers were found in only lower expression of DNMT3B. 
Therefore, M stage (p =  0.07) and pathologic stage (p =  0.04) 
were associated with DNMT3B expression, though M stage 
did not get a statistical significance. And serum alpha fetopro-
tein (AFP) level was positively correlated with DNMT3B ex-
pression (p <  0.001). 

The median follow-up period in the cohort examined in 

the survival analysis was 2032 ±  117 days (range: 9-3478 
days). Univariate survival analysis revealed that shorter OS in 
HCC patients was associated with higher DNMT3B expres-
sion (1840.26 ±  164.36 vs. 2180.06 ±  150.16 days, p =  0.003, 
Fig. 1A). DFS was shorter in HCC patients with lower DN-
MT3B expression, it did not get a statistical significance 
(1474.18 ±  153.43 vs. 1625.30 ±  165.52 days, p =  0.081; Fig. 
1B). 

Discussion 

Cancer is a kind of genetic disease, however, recent study 
introduced that epigenetic change are closely involved in this 
process. Therefore, to understand DNA methylation, one of 
the main events of epigenomic patterns, is extremely import-

Table 1. The Cancer Genome Atlas data of DNMT3B expressions in 
HCC

DNMT3B expression (n, %)
P

High (n =  180) Low (n =  180)
Age 55.88 ±  13.07 60.02 ±  13.51 0.42
Sex 0.31
 Male 118 (48.2) 127 (51.8)
 Female 62 (53.9) 53 (46.1)
T stage 0.20
 T1 80 (44.9) 98 (55.1)
 T2 48 (53.9) 41 (46.1)
 T3 46 (58.2) 33 (41.8)
 T4 6 (46.2) 7 (53.8)
N stage 0.93
 N0 129 (52.2) 118 (47.8)
 N1 2 (50.0) 2 (50.0)
M stage 0.07
 M0 135 (51.7) 126 (48.3)
 M1 0 (0) 3 (100)
Pathologic stage 0.04
 I 76 (45.2) 92 (54.8)
 II 44 (53.0) 39 (47.0)
 III 49 (58.3) 35 (41.7)
 IV 0 (0) 4 (100)
Serum AFP (µg/L) <  0.001
 <  20 52 (35.1) 96 (64.9)
 ≥  20 78 (61.4) 49 (38.6)
Child-Pugh 0.56
 A 105 (48.6) 111 (51.4)
 B 9 (45.0) 11 (55.0)
 C 1 (100) 0 (0)

DNMT3B, DNA methyltransferase 3B; HCC, hepatocellular carcinoma; 
AFP, alpha fetoprotein.

http://www.cancer.gov/about-nci/
http://www.cancer.gov/about-nci/
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ant in cancer. The DNA methylation is catalyzed by methyl-
transferases DNMT3A and DNMT3B, however, exact role of 
DNMT3B in cancer is not fully understood. 

For a first time, we demonstrated clinical value of DNMT3B 
expression in HCC. Previous study demonstrated that DN-
MT3B expression level was remarkably higher in HCC than in 
non-tumorous tissue [13]. And this study showed DNMT3B 
deletion induced liver carcinogenesis suggesting its protective 
role against liver inflammation and HCC development. Many 
studies focused oncogenic role of DNMT3B in cancer [6,9,10] 
and our survival analysis also found that higher expression of 
DNMT3B predicts poorer prognosis. And its expression was 
positively correlated to AFP level. 

However, its clinical implication was related to favoring 
prognosis. Our data showed that lower expression of DN-
MT3B was found only in metastasis and stage IV cancers. 
This clinical character of DNMT3B expression may be associ-
ated with its protective role in HCC, and it agreed with these 
result [14-16]. These data suggested that lack of DNMT3B fa-
cilitated cancer progression suggesting that its deficiency in-
duced genetic instability. These completely opposite findings 
suggest that DNMT3B may have a paradoxical effect in can-
cer, as an oncogene and as a tumor suppressor gene. A recent 
study showed that higher TERT and DNMT3B expressions 
had statistically poorer survival in HCC patients by TCGA 
data [11]. And they suggested that TERT-DNMT3B-PTEN-
AKT axis has multi-oncogenic activities in cancers. Therefore, 
the authors suggested that the role of DNMT3B in cancer 

should be confirmed in a larger scale study further. Then, its 
molecular mechanism should be identified, and prognostic 
value of DNMT3B in various cancers should be confirmed. 

Here, we revealed clinical significance of DNMT3B mRNA 
expression in HCC by public data. DNMT3B expression may 
have various roles in hepatocellular carcinogenesis and future 
study about molecular mechanisms of DNMT3B will be re-
quired. 

Conflict of interest 

All authors declare no conflicts-of-interest related to this 
article. 

References 

1. Iurlaro M, von Meyenn F, Reik W. DNA methylation homeosta-
sis in human and mouse development. Curr Opin Genet Dev. 
2017;43:101-9. 

2. Leppert S, Matarazzo MR. De novo DNMTs and DNA methyla-
tion: novel insights into disease pathogenesis and therapy from 
epigenomics. Curr Pharm Des. 2014;20:1812-8. 

3. Bishop KS, Ferguson LR. The interaction between epigenetics, 
nutrition and the development of cancer. Nutrients. 2015;7:922-
47. 

4. Duan F, Cui S, Song C, Dai L, Zhao X, Zhang X. Systematic eval-
uation of cancer risk associated with DNMT3B polymorphisms. 
J Cancer Res Clin Oncol. 2015;141:1205-20. 

Fig. 1. Survival analysis of DNA methyltransferase 3B (DNMT3B) expression in hepatocellular carcinomas. (A) Overall survival. (B) Disease 
free survival.
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