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Abstract: Objective To investigate the characteristics of mitochondrial translational initiation factor 2 (MTIF2) gene
methylation and its association with the development and progression of hepatocellular carcinoma (HCC). Methods MethSurv
and EWAS Data Hub were used to perform the standardized analysis and the cluster analysis of MTIF2 methylation samples,
including survival curve analysis, methylation signature analysis, the association of tumor signaling pathways, and a comparative
analysis based on pan-cancer database. The independent-samples ¢ test was used for comparison between two groups; a one-way
analysis of variance was used for comparison between multiple groups, and the least significant difference t-test was used for further

comparison between two groups. The Cox proportional hazards model was used to perform the univariate and multivariate survival



WA, % EREEEREET (MTIF2) 5 E B SRR 55 BB £ 4 f48 1 4347 285

analyses of methylation level at the CpG site. The Kaplan-Meier method was used to investigate the survival differences between the
patients with low methylation level and those with high methylation level, and the Log-likelihood ratio method was used for survival
difference analysis. Results  Global clustering of MTIF2 methylation showed that there was no significant difference in MTIF2
gene methylation level between different races, ethnicities, BMI levels, and ages. The Kaplan-Meier survival curve analysis
showed that the patients with N-Shore hypermethylation of the MTIF2 gene had a significantly better prognosis than those with
hypomethylation (hazard ratio [HR]=0.492, P<0.001) , while there was no significant difference in survival rate between the
patients with different CpG island and S-Shore methylation levels (P>0.05). The methylation profile of the MTIF2 gene based on
different ages, sexes, BMI levels, races, ethnicities, and clinical stages showed that the N-Shore and CpG island methylation
levels of the MTIF2 gene decreased with the increase in age, and the Caucasian population had significantly lower N-Shore
methylation levels of the MTIF2 gene than the Asian population (P<0.05) ; the patients with clinical stage IV had significantly
lower N-Shore and CpG island methylation levels of the MTIF2 gene than those with stage I/ (P<0.05). Clinical validation
showed that the patients with stage II/IV HCC had a significantly lower methylation level of the MTIF2 gene than those with stage
I /1 HCC and the normal population (P<0.05). Conclusion N-Shore hypomethylation of the MTIF2 gene is a risk factor for the
development and progression of HCC.
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Figure 1 Heatmap of individual CpG cluster analysis in gene MTIF2
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Figure 2 N-Shore methylation survival analysis curves and methylation level density plots of the MTIF2 gene
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Figure 4 The density curve of CpG island methylation survival analysis of the MTIF2 gene
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Figure 5 The CpG island methylation profile of the MTIF2 gene with different patient characteristics



AR, % SNEBFEAETF(MTIF) EEREAMNHER X SAMRER ENEXES T

289

2.6 MTIF2 Jk B S-Shore ¥ AL & A th & A7 KR
MTIF2 B Y3 Ak % B2 I E A7 43 21, 1 {H 2k (Median=
0.756) 7 A A A1 F 34k (n=189) , 45 M Ay #&1 HY 3 Ak (n=
188) (&1 6a) o i FH Cox Lt f5i) JXU S 5 70 3 T £ 2 S-Shore
3 Ak 7K O PRAT B AR R £ AR B A A Ay M .l
Kaplan-Meier 4 77 43 #7 it £ 7] L& i, MTIF2 &[] S-
Shore H B AL (1 12 (R 5 A= A7 26 T HL A% G & (HR=0.906, P=

3.0

2.5

2.0 A

15|

T T T
0.2 0.4 0.6
Beta

RfREEE

mean
425 nedian
maxstat
el

1.0
0.5 -

0.756
00 L T T @

0.8 1.0

0.57) (&l 6b).

27 MTIF2 % B S-Shore ¥ % 1L R B 4% 4E 9] 8§ £ 7
BMI 7E 21.7 ~ 24.3 kg/m® Bt B 3L AL 7K 55 8 5 SR N s
RS NG 2 b O Y (AR R A DN S R NG [
¥1<0.05) o A[EAEES PRI BRI R 2 11 MTIF2
5E K S-Shore H1 BE Ak 7K P A A7 78 W] W 22 5= (P 24>
0.05) (7).

1.0 P=0.57
HR=0.906
0.8
0.6 -
0.4
0.2
— Lowher(?:189) )
0.0 —Higher(n=188
T T T T T T @

T
0 500 1000 1500 2000 2500 3000 3500
4778YE] (d)

 ra, MTIF2 ALK 25 B 1R s b, MTIF2 FE R0 A A2 5B it 2k .

E6

MTIF2 & & S-Shore FE AL /K 2 ERFNFEL EFEDITHE

Figure 6 S-Shore methylation survival analysis curve and methylation level density plot of the MTIF2 gene
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Figure 7 S-Shore methylation profiles of the MTIF2 gene with different patient characteristics
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