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ABSTRACT

Background/Aims: Recently, studies on FAM96B functions mainly focused on its role in maintaining the normal physiological function
of cells. However, the clinical implications of FAM96B in hepatocellular carcinoma (HCC) are still unclear.

Materials and Methods: FAM96B mRNA expression was detected in human HCC tissues and the matched nontumorous tis-
sues by quantitative real-time reverse transcription (QRT-PCR) and then validated in The Cancer Genome Atlas (TCGA) data-
base. Immunohistochemistry assay (IHC) was performed on all 137 cases of HCC samples to examine the protein level of FAM96B.
Subsequently, the associations between FAM96B expression and clinicopathological parameters and prognosis were further analyzed.
Results: The mRNA level of FAM96B was found to be significantly lower in HCC tissues compared to non-tumorous tissues, as observed
in both the local hospital and TCGA database.Immunohistochemistry assay analysis revealed a decrease in FAM96B expression in 78
out of 137 cases, which was significantly associated with larger tumor size, higher Barcelona clinic liver cancer or Child stage, and early
distant metastasis. Patients with low FAM96B levels tended to have an unfavorable disease-free and overall survival. Moreover, FAM96B
was identified as an independent predictor of patient prognosis in both univariate and multivariate survival analyses. Mechanistically,
FAM96B was found to inhibit cancer progression by inducing apoptosis in liver cancer cells and inhibiting their growth.

Conclusion: Our findings provide the first evidence suggesting the involvement of FAM96B in the progression of HCC. Additionally,

FAM96B could potentially serve as a marker for tumor recurrence and prognosis in HCC patients.
Keywords: FAM96B, hepatocellular carcinoma, prognosis, immunohistochemistry

INTRODUCTION

Hepatocellular carcinoma (HCC) poses a significant
challenge for treatment globally.! It is classified as the
sixth most prevalent form of cancer and the third lead-
ing contributor to mortality in cancer patients. In 2020,
there were nearly 900000 newly confirmed cases and
800000 deaths from liver cancer worldwide. More seri-
ously, the frequency of HCC cases is expected to see an
upward trend in the forthcoming period." So far, there is
no effective treatment for HCC. Common treatments
include surgical resection,? liver transplantation,? radiofre-
quency ablation, and hepatic artery chemoembolization.®
Tyrosine kinase inhibitors, such as sorafenib,* levotinib,®
and regglinide,® have limited efficacy. Human HCC is gen-
erally believed to be closely related to hepatitis B virus
(HBV) and hepatitis C virus (HCV) infection,” aflatoxin B1,
non-alcoholic fatty liver disease, cirrhosis, and long-term
alcohol consumption.®'° Development of HCC is related
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to many factors including the stimulation of oncogenes,
the deactivation of genes with tumor-suppressive func-
tions, and tumor metastasis suppressor genes." Given the
limitations of traditional treatment for HCC, it is crucial
to identify novel targets and prognosis predictors. This
approach holds promise for treating cancers and facilitat-
ing precision medicine.

FAM96B (family with sequence similarity 96, mem-
ber B) is located in 16922.1-q22.3. It is a gene originally
discovered by comparing the genomes of humans and
nematodes based on the expression sequence tag (EST)
database. However, so far, there is little study on the
function of FAM96B both domestically and internation-
ally. Previous studies showed that FAM96B could regu-
late VEGFR2 promoter activity by interacting with E2-2,
a basic helix-loop-helix protein, thus fulfilling a crucial
function in the growth, movement, and microtubule

Received: June 11, 2024 Revision Requested: July 4, 2024 Last Revision Received: August 28, 2024 Accepted: October 11, 2024 Publication

Date: December 16, 2024
DOI: 10.5152/tjg.2024.24198

Copyright @ Author(s) — Available online at https://www.turkjgastroenterol.org.
BY Content of this journal is licensed under a Creative Commons Attribution (CC BY) 4.0 International License

255


mailto:hiker00006@126.com
http://orcid.org/0000-0003-3946-7583
http://orcid.org/0009-0007-0110-5284
http://orcid.org/0000-0003-0059-6214
http://orcid.org/0009-0000-9074-6858
http://orcid.org/0000-0002-2278-6580
http://orcid.org/0000-0002-7407-6695
http://orcid.org/0000-0002-9194-8408

Turk J Gastroenterol 2025; 36(4): 255-262

Tang et al. Expression of FAM96B Predicts Prognosis

creation of vascular endothelial cells.'? In addition, Xiong
et al'® found that FAM96B formed a physical interaction
with prelamin A and might play a role in cell senescence.
Recently, FAM96B was found to be crucial for DNA pro-
cessing and is essential in maintaining DNA integrity
through repair mechanisms, influencing genomic stabil-
ity." Furthermore, FAM96B is a component of the MMXD
complex (MMS19-FAM96B-XPD) and participates in the
formation of the mitotic spindle, which is essential for the
accurate segregation of chromosomes during cell divi-
sion. Research showed that knockdown of FAM96B led
toanincrease in heteronuclear accumulation.’® According
to research carried out by Stehling et al, findings have
shown that FAM96B is pivotal in facilitating the assem-
bly of the mitotic spindle by enlisting brain-type cre-
atine kinase.'® Furthermore, it has been demonstrated to
impede the aging of dental pulp stem cells by enhancing
both their ability to differentiate into bone-forming cells
and their rate of growth."”” However, research on the role
of FAM96B in tumors is limited, with the exception of a
report suggesting its potential to suppress breast cancer
progression by regulating the Wnt/p-catenin signaling.'®
Despite this, the expression levels and clinical implica-
tions of FAM96B in HCC have yet to be fully explored.

In this research, we conducted an investigation on
the expression of FAM96B in 137 cases of HCC using
an immunohistochemistry (IHC) assay. Moreover, we
analyzed how the expression of FAM96B is related to
clinicopathological characteristics and, ultimately, the
postoperative survival rates of patients with HCC.

MATERIALS AND METHODS

Clinical Information

In this investigation, matched tumorous samples and
non-tumorous samples were collected from 137 HCC
patients between May 2015 and August 2018 in the
Department of Pathology, Guangdong Second Provincial
General Hospital. The eligibility criteria for patients were

Main Points

FAM96B expression in HCC tissues was downregulated.
Low expression of FAM96B was correlated with advanced
BCLC or Child stage, larger tumor size, and early distant
metastasis.

Patients with low FAM96B levels tended to have an unfa-
vorable disease-free and overall survival.

FAM96B was found to inhibit cancer progression by induc-
ing apoptosis in liver cancer cells and inhibiting their
growth.

as outlined: (1) HCC was confirmed by histopathologic
diagnosis; (2) Preoperative treatment, including radio-
therapy, chemotherapy, immunotherapy, and targeted
therapy, was not used; (3) Complete clinical follow-up
information was available; (4) Surgical resection was the
treatment modality; (5) No history of other malignant
tumors. Overall survival (OS) is the timeframe starting
from liver cancer patients undergoing surgery to their
eventual death. Disease-free survival (DFS) is the time
span between the surgical procedure and the first occur-
rence of cancer recurrence or distant spread. Fresh tumor
samples obtained after surgery were promptly treated
with RNA later (Ambion, Austin, TX, USA) and kept frozen
at —80°C. The Ethics Committee of Guangdong Second
Provincial General Hospital has granted approval for this
study (approval number: 2023-SZ-KY-008-04, date;
December 20, 2023). All patients or their family members
provided written informed consent, in compliance with
the Helsinki Declaration.

RNA Extraction and Quantitative Real-Time Reverse
Transcription Polymerase Chain Reaction

RNA extraction and quantitative real-time reverse tran-
scription polymerase chain reaction (gRT-PCR) analy-
sis were performed using established protocols. Primer
pairs were used as follows: For the sequence of FAM96B,
5'-GGAGTTGAACGTAGTAGAGCAGG-3' for forward,
and 5'-GACAGACCAATAAGGGTGGC-3' for reverse. For
B-actin, the sequences were 5'-TGAGACCTTCAACACCC
CAG-3' and 5'-GCCATCTCTTGCTCGAAGTC- 3'. The
PCR reaction system was set to a total volume of 20 pL,
comprising 1 x Taqg buffer, 0.2 mM dNTPs, 0.5 uM primers,
1.5 mM MgCl,, and 1 U of Taq DNA polymerase. The PCR
program included an initial denaturation step at 94°C for
5 minutes, followed by 35 cycles, each consisting of 94°C
for 30 seconds, 58°C for 30 seconds, and 72°C for 1 min-
ute, culminating in a final extension at 72°C for 10 min-
utes. The data from gRT-PCR were analyzed using the 2
“AA® method.

Immunohistochemistry and Staining Evaluation

Immunohistochemistry assay was conducted on a total
of 137 cases of HCC and paired adjacent non-tumorous
samples to assess the protein expression of FAM96B.
Tissue samples were fixed in a 4% paraformaldehyde
solution, followed by dehydration, clearing, and paraffin
embedding. The samples were then cut into thin sections
and affixed to glass slides. The sections were deparaf-
finized using xylene and subsequently rehydrated through
a series of decreasing ethanol concentrations. Antigenic
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sites were exposed through heat repair. Nonspecific
binding sites were blocked using goat serum. The primary
antibody was added and incubated at 4°C overnight, fol-
lowed by the addition of the secondary antibody, which
was incubated at room temperature for 1 hour. Color
development was achieved using DAB. Counterstaining
was performed with hematoxylin, after which the sec-
tions were dehydrated and mounted with a mounting
medium. The primary antibody against FAM96B utilized
was rabbit monoclonal antibody (1:100; Abcam, Chicago,
IL, USA). The expression level of FAM96B was evaluated
under double-blinded conditions by analyzing the posi-
tivity of cells in all samples for both intensity and extent.
Cell staining positivity was classified into 5 groups: score
0 (0%-9%), 1 (10%-25%), 2 (26%-50%), 3 (51%-75%),
and 4 (76%-100%). Staining intensity was categorized
into 3 levels: 0 (no staining), 1 (low intensity), 2 (moderate
intensity), and 3 (high intensity). To determine the cumu-
lative score, ranging from 0 to 12, the product of intensity
and extent scores was calculated.

Public Data

We analyzed the mRNA expression of FAM96B by utiliz-
ing RNA sequencing data from 50 HCC cases and their
corresponding noncancerous samples retrieved from The
Cancer Genome Atlas (TCGA) database (https://cancerg
enome.nih.gov/).

Cell Culture

The HepG2 human HCC cell line was acquired from
American Type Culture Collection (ATCC) (located in
Manassas, VA, USA) and cultured regularly in RPMI-1640
medium (manufactured by Gibco) containing 10% serum
at 37°C and 5% CO,. Additionally, 100 U/mL penicillin
and 100 pg/mL streptomycin were added to the culture
medium.

Western Blot

For Western blot analysis, SDS-PAGE gel was used for
electrophoresis, and the proteins in the gel were subse-
quently transferred to a polyvinylidene fluoride (PVDF)
membrane. Block non-specific binding sites on the
membrane with 5% skimmed milk powder and incubate
for 1 hour at room temperature. Incubate the membrane
with a primary antibody against FAM96B (1:1000; Abcam,
Chicago, IL, USA) overnight at 4°C. Wash the membrane
multiple times with tris-buffered saline (TBST) to remove
unbound primary antibody. Incubate the membrane with
an (Horseradish Peroxidase, HRP)-labeled secondary
antibody for 1 hour at room temperature. Add (enhanced

chemiluminescence, ECL) chemiluminescence reagent
after washing the membrane multiple times with TBST,
and use a gel imaging system to detect the luminescence
signal to reveal the target protein band.

Statistical Analysis

All statistical analyses were performed using Statistical
Package for Social Sciences (SPSS) Statistics 26.0 software
(IBM SPSS Corp.; Armonk, NY, USA). The 4 test was applied
to analyze the correlations between FAM96B expression
and clinicopathologic variables. To compare the mRNA and
protein levels of FAM96B in cancerous versus paired non-
cancerous samples, a paired t-test was employed. Survival
curves were generated through the Kaplan-Meier method,
and differences were evaluated with the log-rank test.
Factors potentially affecting survival were identified using
Cox's proportional hazards regression model, incorporating
both univariate and multivariate analyses. Significance was
attributed to a P value of less than .05.

RESULTS

Characteristics of Patients

Table 1 provides a detailed summary of the clinical charac-
teristics of the 137 patients diagnosed with HCC. The study
population included 78 male and 59 female patients, with a
median age of 56 years, ranging from 32 to 75 years. Within
this cohort, 69 patients exhibited alpha-fetoprotein (AFP)
positivity, 97 tested positive for hepatitis B surface anti-
gen, and 72 presented with BCLC-A stage malignancies.

FAM96B mRNA Expression Was Decreased in HCC
Tissues

The quantification of FAM96B mRNA transcriptional
levels in human HCC tissues and their corresponding
noncancerous tissues was carried out using quantita-
tive real-time reverse transcription. The findings showed
a significant decrease in FAM96B mRNA in liver can-
cerous tissues compared to noncancerous tissues (P <
.001, Figure 1A). Additionally, this decrease in FAM96B
mRNA expression was further validated by RNAseq data
(RNASeqV?2) collected from the TCGA database, which
also demonstrated lower expression of FAM96B mRNA in
tumors (P <.001, Figure 1B).

Immunohistochemistry Analysis of FAM96B Expression
in HCC and Its Association with Clinicopathologic
Characteristics

In order to confirm the results of real-time PCR, we con-
ducted IHC staining to analyze the expression of FAM96B
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Table 1. Relationship Between Tumor FAM96B Expression and
Clinic Features

FAM96B
Expression

Variables No. of Cases  Low High P

All 137 78 59

Age .343
<50 38 19 19
>50 99 59 40

Gender 161
Female 59 38 21
Male 78 40 38

Smoking 226
Yes 69 43 26
No 68 35 33

Alcohol 487
Yes 66 40 26
No 71 38 33

HBsAg infection 456
Yes 97 53 44
No 40 25 15

AFP (ng/mL) .862
>200 69 40 29
<200 68 38 30

Tumor size (cm) .014
>5 79 52 27
<5 58 26 32

Tumor number .861
Solitary 75 42 33
Multiple 62 36 26

BCLC stage <.001
A stage 72 23 49
B +C stage 65 55 10

Child stage .003
A stage 76 35 41
B stage 61 43 18

Distant metastasis .032
Yes 56 38 18
No 81 40 41

PVTT 611
Yes 57 34 23
No 80 44 36

Cirrhosis .733
Yes 66 39 27
No 71 39 32

P value when expression levels were compared using the Pearson 2 test, and
P value < .05 was considered statistically significant..

AFP, alpha fetoprotein; BCLC, Barcelona clinic liver cancer; HBsAg, hepatitis
B surface antigen; PVTT, portal vein tumor thrombus..
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Figure 1. Decreased FAM96B mRNA level in HCC tissues. (A) Relative
mRNA expression levels in 137 paired HCC and noncancerous tissues
determined by real-time PCR in our study. (B) mRNA expressions
validated in The Cancer Genome Atlas (TCGA) database.

among 137 HCC samples. Our findings demonstrated
varying levels of FAM96B expression in tumor tissues,
which were classified as strong positive, weak positive,
or negative (Figure 2A-C). Additionally, our observations
indicate an increased prevalence of FAM96B-negative
cell populations in liver tumor tissues compared with
non-tumor liver tissues. Moreover, a decreased immu-
nohistochemical FAM96B score was observed in HCC
samples in comparison to nearby noncancerous tissues
(P <.001) (Figure 2D). The outcomes of the y?> examina-
tion showed a notable link between inadequate FAM96B
levels and tumor size (P = .014). Furthermore, a strong
relationship was identified between FAM96B levels and
BCLC stage (P < .001), Child stage (P = .003), as well as

A B

*%

IHC score of FAM96B

NT T

Figure 2. FAM96B expression in HCC tissues by IHC staining. (A)
Intensive FAM96B staining in tumor tissues. (B) Moderate FAM96B
staining in tumor tissues. (C) Negative FAM96B staining in tumor
tissues. (D) IHC score of FAM96B in tumorous tissues and
nontumorous tissues. T, tumorous tissues; NT, nontumorous tissues.
Scale bar: 50 pm. **P < .01.

258



Tang et al. Expression of FAM96B Predicts Prognosis

Turk J Gastroenterol 2025; 36(4): 255-262

distant metastasis (P =.032). However, no significant cor-
relation with age, gender, smoking, drinking, hepatitis B
surface antigen (HBsAg) infection, AFP, tumor number,
portal vein tumor thrombus, and cirrhosis was observed
(Table 1).

Association of FAM96B Level with OS in HCC Patients
Kaplan—-Meier curve revealed a significant statistical rela-
tionship between low FAM96B expression and poorer
OS compared to high FAM96B expression (Figure 3A,
log-rank P = .006). Based on the results presented in
Table 2, the univariate survival analysis indicated a signifi-
cant association with OS in patients with HCC for various
factors. Specifically, these factors include larger tumor
size (P = .004), elevated BCLC stage (P = .002) or higher
Child stage (P = .024), decreased FAM96B expression
(P =.002), and the presence of distant metastasis (P =
.006). Furthermore, multivariate analysis confirmed that
low FAM96B expression (HR: 2.05; 95% Cl: 1.21-3.44; P =
.006) was independently associated with OS in individuals
with HCC, regardless of age, gender, HBsAg infection, and
AFP levels (Table 2).

Association of FAM96B Level with DFS

Similar to the results on OS, our research also identi-
fied a link between FAM96B level and (Disease-free
Survival,DFS) in patients. As shown in Figure 3B, our find-
ings indicated that patients with low FAM96B expression
exhibited significantly poorer DFSin contrast to those with
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Figure 3. Kaplan-Meier curve analysis of (A) overall survival and (B)
disease-free survival in HCC patients by the expression of FAM96B.
Log-rank test was used to calculate the difference significance.

high FAM96B expression (log-rank P = 0.002). Univariate
Cox regression analysis demonstrated a significant asso-
ciation between DFS in HCC patients and several factors:
larger tumor size (P =0 .001), advanced BCLC stage (P <0
.001) or Child stage (P =0.042), reduced FAM96B expres-
sion (P =0 .001), and presence of distant metastasis (P =
0.002) (Table 3). Furthermore, our multivariate analysis
confirmed that low FAM96B expression independently
predicted DFS (HR: 2.24; 95% CI: 1.38-3.68; P = 0.001)
(Table 3).

Overexpression of FAM96B Promotes Apoptosis and
Inhibits Growth of Liver Cancer Cell

Our research established a cell line with overexpression
of FAM96B, which was confirmed through Western blot
analysis (Figure 4A). The findings indicate that FAM96B

Table 2. Association of FAM96B and Clinical Factors with Overall Survival

Unadjusted HR (95% ClI) P Adjusted HR' (95% ClI) P
FAM96B low expression 2.06 (1.23-3.37) 0.002 2.05(1.21-3.44) 0.006
Gender 0.62 (0.36-1.06) 0.090 - -
Age at diagnosis 0.77 (0.48-1.26) 0.278 - -
Smoking 0.99 (0.64-1.61) 0.94 - -
Alcohol 1.11 (0.67-1.81) 0.62 - -
HBsAg infection 0.87 (0.48-1.51) .64 - -
AFP (ng/mL) 1.13 (0.69-1.81) 0.72 - -
Tumor size (cm) 2.31(1.35-3.89) 0.004 1.94 (1.13-3.35) 0.022
Tumor number 0.82 (0.50-1.35) 0.55
BCLC stage 2.42 (1.41-4.25) 0.002 4.61(1.44-14.52) 0.0009
Child stage 1.79 (1.10-2.91) 0.024 1.38 (0.83-2.29) 0.253
Distant metastasis 2.16 (1.28-3.62) 0.006 0.43 (0.12-1.41) 0.212
PVTT 0.94 (0.58-1.57) 0.97 - -
Cirrhosis 0.91 (0.54-1.51) 0.83 - -

AFP, alpha fetoprotein; BCLC, Barcelona clinic liver cancer; Cl, confidence interval; HBsAg, hepatitis B surface antigen; HR, hazard ratio; PVTT, portal vein tumor

thrombus.
*Hazard ratios in univariate models.
tHazard ratios in multivariable models.
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Table 3. Association of FAM96B and Clinical Factors with Relapse-
Free Survival

Unadjusted HR®
(95% Cl) p

Adjusted HR*
(95% Cl) P

FAM96B 212 (1.31-3.42) 0.001 2.24(1.38-3.68) 0.001
low

expression

Gender 0.77 (0.42-1.14) 0.227 - -
Age at 0.69 (0.42-1.11) 0.098 - -
diagnosis

Smoking 1.08 (0.64-1.72) 0.631 - -
Alcohol 1.23(0.73-2.02) 0.282 - -
HBsAg 0.96 (0.55-1.58) 0.732 - -
infection

AFP (ng/ 1.02 (0.62-1.71)  0.75 - -
mL)

Tumor size 2.26 (1.31-3.83) 0.001 1.91(1.12-3.32) 0.015
(cm)

Tumor 0.89 (0.567-1.42) 0.537

number

BCLC 2.72 (1.68-4.69) <0.001 5.19 (1.63-16.49) 0.008
stage

Child stage 1.61(1.01-2.58) 0.042 1.31(0.82-2.09) 0.39
Distant 2.45(1.48-4.12) 0.002 0.54(0.24-1.62) 0.242
metastasis

PVTT 1.06 (0.66-1.69) 0.969 - -
Cirrhosis 0.92 (0.56-1.48) 0.831 - -

AFP, alpha fetoprotein; BCLC, Barcelona clinic liver cancer; Cl, confidence
interval; HBsAg, hepatitis B surface antigen; HR, hazard ratio; PVTT, portal
vein tumor thrombus.

*Hazard ratios in univariate models.

tHazard ratios in multivariable models.

overexpression hinders the growth of liver cancer cells
(Figure 4B) and enhances apoptosis (Figure 4C), suggest-
ing its potential as a tumor suppressor.

DISCUSSION

Hepatocellular carcinoma is a common type of cancer
worldwide. Despite significant advancements in diagno-
sis and combined therapy over recent years, the progno-
sis for patients continues to be bleak. Research indicates
that the prognosis for patients with HCC remains poor,
with the survival rate over a 5-year period remaining less
than 20%.'°® Given the high mortality rate and poor treat-
ment response associated with HCC, identifying new bio-
markers implicated in the oncogenesis and progression of
the disease would greatly benefit its diagnosis and treat-
ment.2’ These biomarkers could potentially lead to more
effective management strategies.

Recent research has primarily focused on the func-
tion of FAM96B in maintaining normal cellular function.

® 3 -e- Control
> & -= FAM96B
& ®
94 < 3
S
FAMOGE | = e 8
P
W
B-actin - ‘
5

102 10

Annexin V-FITC Annexin V-FITC < &

Figure 4. Overexpression of FAM96B promotes apoptosis and
inhibits the growth of liver cancer cells. (A) FAM96B expression in
HepG2 cells, which was transfected with an expression vector
encoding FAM96B. (B) Cell growth curves with FAM96B
overexpression. (C) Overexpression of FAM96B induces apoptosis of
HepG2 cells. Q1: Mechanically damaged cells; Q2: late apoptotic or
necrotic cells; Q3: normal cells; Q4: early apoptotic cells. **P <0 .01.

Specifically, FAM96B has been implicated in regulating
endothelial cell proliferation, migration, and microtubule
formation. It has been reported that the helix-loop-helix
protein E2-2 is pivotal for maintaining the quiescence of
endothelial cells. Yang et al'? discovered that FAM96B
regulates E2-2 protein levels, thereby interfering with its
effects on endothelial cells. A recent study has proposed
that FAM96B has the potential to interact with prelamin
A and potentially influence cell senescence. This is sig-
nificant because the harmful buildup of prelamin A can
contribute to age-related cell dysfunction.'* However, the
involvement of FAM96B in HCC is still largely unexplored
with limited evidence available.

To explore the protein level of FAM96B and its relation-
ship with clinical parameters and prognosis in patients
with HCC, we conducted this research. Our results
showed a notable upregulation of FAM96B in HCC speci-
mens relative to non-tumorous ones. Additionally, sta-
tistical analysis revealed a significant link between low
FAM96B expression in HCC and larger tumor size, higher
BCLC or Child stage, and distant metastasis. It appears
that FAM96B could potentially play a role as a tumor
suppressor in HCC. Patients with low FAM96B levels
exhibit a negative impact on DFS and OS. Additionally,
our analysis revealed that FAM96B serves as an indepen-
dent predictor of OS and DFS, as observed in univariate
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and multivariate survival analyses. The results of this
study showed that low expression of FAM96B is closely
related to the poor prognosis of HCC patients, which is
consistent with previous research results on the role of
FAM96B in breast cancer.'® Our experiments also further
revealed that FAM96B inhibits HCC progression by pro-
moting apoptosis and inhibiting the proliferation of HCC
cells. These findings not only enrich our understanding of
the function of FAM96B, but also provide new ideas for
the treatment of HCC. Our results also indicated that low
expression of FAM96B could be used as an independent
indicator to predict the prognosis of HCC patients. This
finding has important clinical implications. The expres-
sion level of FAM96B can be used to assess a patient’s
prognostic risk and help doctors develop more targeted
treatment plans. In addition, by monitoring the dynamic
changes of FAM96B, tumor recurrence or progression
may be detected at an early stage, and treatment strat-
egies can be adjusted in a timely manner. Collectively,
these insights propose that FAM96B inactivation could
be an important event in the development of HCC.
Hence, this study holds clinical significance and practical
value.

However, the precise process through which FAM96B
hinders the progression of HCC is not yet fully under-
stood. In addition to our study finding that FAM96B
inhibits tumor progression by inducing tumor cell apop-
tosis and inhibiting their growth in HCC, FAM96B may
also exert its anti-cancer effects through other path-
ways. Although in breast cancer research, FAM96B has
been reported to inhibit cancer progression by regulat-
ing the Wnt/B-catenin signaling pathway,' its specific
mechanism of action in HCC remains unclear. FAM96B
forms an integral component of the MMXD complex
(MMS19-FAM96B-XPD) and plays a critical role in
chromosome segregation as well as the creation of the
mitotic spindle.”® The downregulation of FAM96B in
HCC may disrupt mitosis and result in increased accu-
mulation of heterotypic nuclei, thus promoting tumor
progression. Additionally, FAM96B is critical for the
assembly of cytosolic iron-sulfur (Fe-S) clusters in spe-
cific Fe-S proteins that participate in DNA metabolism,
which is vital for DNA repair and genomic stability."
Therefore, the downregulation of FAM96B may contrib-
ute to the progression of HCC by impacting DNA dam-
age repair. Our study reveals that FAM96B inhibits HCC
progression via affecting the growth and cell death of
tumor cells. Overexpression of FAM96B induces apop-
tosis in HepG2 cells and inhibits their growth. Both pre-
vious reports and our findings suggest that FAM96B can

influence the progression of HCCthrough various mech-
anisms. However, the specific mechanisms by which
FAM96B exerts its anti-cancer effects in HCC remain
obscure and warrant additional investigative efforts.

In summary, our investigation revealed that there was a
decrease in FAM96B levels in human HCC and it exhibits
a significant association with tumor cell growth and apop-
tosis. Furthermore, we found that FAM96B was indepen-
dently linked to both the OS and DFS in individuals with
HCC. These results indicate that FAM96B may function
as a promising indicator for predicting tumor relapse and
monitoring patient outcomes in HCC, holding some clini-
cal significance and practical value.
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