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High KIAA1522 expression predicts a poor prognosis
in patients with hepatocellular carcinoma
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Abstract. Hepatocellular carcinoma (HCC) is a highly malig-
nant tumor associated with a poor prognosis, and the molecular
mechanisms remain poorly understood. KIAA1522 expression
is upregulated in various types of tumor tissue; however, its
function remains unknown in HCC. Bioinformatics analysis
was undertaken using Oncomine, OncoLnc and other data-
bases, in order to determine KIAA1522 expression in HCC
and to analyze its association with postoperative prognosis.
Reverse transcription-quantitative PCR was performed to
detect KIAA1522 mRNA expression in primary HCC and
adjacent normal tissues, while KIAA1522 protein expression
was assessed via immunohistochemical staining. KIAA1522
expression and clinicopathological characteristics of primary
HCC were evaluated, and their association with patient prog-
nosis was analyzed. The Oncomine database results indicated
that KIAA1522 expression in HCC and normal liver tissues
was significantly different. RT-qPCR analysis demonstrated
that KIAA1522 mRNA expression was significantly higher in
HCC tissues compared with that in adjacent normal tissues.
Immunohistochemical analysis indicated that expression rate
of KIAA1522 protein was significantly higher in primary
HCC tissues compared with that in normal liver tissues. The
OncoLnc database results demonstrated that KIAA1522
expression was significantly associated with short-term
survival. Kaplan-Meier survival analysis indicated that high
KIAA1522 protein expression was significantly associated
with short-term survival for patients with HCC. Multivariate
Cox regression analysis demonstrated that tumor size,
Tumor-Node-Metastasis stage and high KIAA1522 protein
expression were independent predictors of a poor prognosis
in patients with primary HCC. Furthermore, high KIAA1522
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expression was significantly associated with postoperative
survival time in primary HCC, and thus may be a potential
molecular marker for prognosis in patients with this cancer

type.

Introduction

Hepatocellular carcinoma (HCC) is the most common type
of liver cancer and a malignant tumor that is detrimental to
human health (1,2). Geographically, the incidence rates in
North and West Africa, and East and Southeast Asia are high.
In China, the annual incidence of HCC is 20.37/100,000, which
accounts for 50% of all reported HCC cases worldwide (3), and
its mortality rate (15.2%) was reported to be the second highest
among all cancer-associated mortalities in 2018 (4,5). Previous
studies have reported that the 5-year survival rate of patients
with HCC is only 3-5%, and ~600,000 patients die from HCC
annually in China (3,6). Although patients with HCC can be
treated using various measures, including surgical resection,
liver transplantation, local treatment and chemotherapy, the
prognosis of HCC remains poor (7,8). This is due to high
recurrence and metastasis, which are the predominant causes
of mortality in patients with HCC (9). Regarding patients
with severe early disease who undergo liver resection or liver
transplantation, >80% exhibit recurrence following surgery,
which affects their quality of life (10). A number of factors
have predictive prognostic value for HCC, including tumor
size, tumor differentiation, vascular invasion, marginal resec-
tion, and novel immunological and tissue biomarkers (11-15).
Currently, different biomarkers, such as a-fetoprotein (AFP)
and des-y-carboxyprothrombin, are being implemented as a
base to establish a series of diagnostic and long-term prog-
nostic guidelines for HCC (16). However, recent studies have
failed to provide sufficient unbiased data to establish these
biomarkers as effective monitoring, diagnostic and prognostic
tools, due to their poor specificity and sensitivity (16,17). Thus,
the development of novel molecular markers that can be used
to accurately determine the prognosis or recurrence of HCC
has critical clinical application value, and selecting appro-
priate treatment plans for patients is beneficial to improve the
survival rate of HCC.

KIAA1522 is a newly cloned, large protein-coding
gene of unknown function (18). Information from the
Gene Expression Atlas (http://www.ebi.ac.uk/gxa) and The
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European Bioinformatics Institute databases (https:/www.
ebi.ac.uk) demonstrates that KIAA1522 mRNA expression
is upregulated in various tumor tissues, such as lung and
breast cancer, suggesting that KIAA1522 may play a role
in tumorigenesis and cancer development (18). However, to
the best of our knowledge, KIAA1522 expression in HCC
has not yet been fully investigated. Thus, the present study
performed bioinformatics analysis, using the Oncomine
(www.oncomine.org) and OncoLnc (www.oncolnc.org)
databases, in order to analyze KIAA1522 expression and
assess its association with the clinical prognosis of HCC.
KIAA1522 expression in HCC and adjacent normal tissues
was detected via immunohistochemical staining and reverse
transcription-quantitative (RT-q)PCR analysis. Additionally,
the association between KIAA1522 expression and the
clinicopathological characteristics and prognosis of HCC
was analyzed by combining clinical pathology and follow-up
data.

Materials and methods

Bioinformatics analysis. The Chen Liver dataset (19) was
searched within the Oncomine database with the following
specifications: Gene, KIAA1522; analysis type, cancer vs.
normal analysis; and cancer type, liver cancer. KIAA1522
expression levels in HCC and adjacent normal liver tissues were
analyzed in the database and plotted using GraphPad Prism
software (version 6; https:/www.graphpad.com). Subsequently,
the dataset [which comprised 217 datapoints from The Cancer
Genome Atlas (TCGA) database (https://tcga-data.nci.nih.
gov/tcga)] was searched for within the OncoLnc database with
the following parameters: KIAA1522; liver hepatocellular
carcinoma; lower percentile, 30%; and upper percentile, 30%.
A survival curve was generated and plotted using GraphPad
Prism 6.

Patients and samples. A total of 79 paraffin-embedded primary
HCC tissue samples, from 64 males and 15 females (median
age, 55 years; age range, 24-73 years) were surgically resected
and collected between January 2013 and December 2013 at
The Affiliated Hospital of Qingdao University (Qingdao,
China). The inclusion criteria were as follows: Postoperative
pathology confirmed as HCC and Tumor-Node-Metastasis
(TNM) staging (20), TnNOMO. The exclusion criteria were as
follows: Received any anticancer treatment prior to surgery;
serious complications or mortality within 30 days following
surgery; non-tumor associated mortalities, and incomplete
clinical, pathological and surgical data.

According to the eighth edition of the 2017 American
Joint Committee on Cancer TNM staging system (Www.
cancerstaging.org), there were 39 cases in clinical stage I, 10
cases in clinical stage II and 30 cases in clinical stage I11a. The
pathological differentiation grade, based on the World Health
Organization tumor histological classification criteria (21),
were as follows: A total of 3 cases with high differentiation,
50 cases with moderate differentiation and 26 cases with poor
differentiation. Liver function grading was performed using
the Child-Pugh grading standard (22), which was scored
according to the most recent clinical data prior to surgery, and
included 78 cases of grade A and 1 case of grade B.
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RT-gPCR. Total RNA was extracted from surgically resected
HCC tissues using TRIzol® reagent (Invitrogen; Thermo fisher
Scientific, Inc.) and reversed transcribed into first-strand
cDNA using the First-Strand Synthesis System for RT-PCR
(Takara Biotechnology Co., Inc.). qPCR was subsequently
performed using the SYBR Green kit (Takara Biotechnology
Co., Inc.). The following primer sequences were used for
gPCR: KIAA1522 forward, 5"-TGGATGAGCACCAGGACA
AC-3' and reverse, 5'-GTCCGGGAGGACTGGATACT-3'"; and
p-actin forward, 5'-CCTCTCCCAAGTCCACACAG-3' and
reverse, 5-GGGCACGAAGGCTCATCATT-3". The following
thermocycling conditions were used for qPCR: 24 cycles of
initial denaturation at 98°C for 30 sec; 30 cycles of 98°C for
15 sec, 72°C for 30 sec; and a final extension at 72°C for 30 sec,
and then cooled at 4°C for 15 sec. Relative mRNA expression
levels were measured using the 2244 method (23). All experi-
ments were performed in triplicate.

Immunohistochemistry. A total of 79 paraffin-embedded
primary HCC tissue samples were fixed in 4% formaldehyde
for 24 h at room temperature and embedded in paraffin.
Paraffin-embedded samples were cut into 4-um-thick sections.
Tissue samples were subsequently deparaffinized in xylene at
room temperature for 15 min, and rehydrated in a descending
ethanol series (anhydrous ethanol I, 5 min; anhydrous
ethanol II, 5 min; 95% ethanol, 3 min; 90% ethanol, 3 min;
80% ethanol, 2 min and 70% ethanol, 2 min). Following
antigen retrieval with 10 mM citrate buffer (pH 6; Beijing
g-clone Biotechnology Co., Ltd.; http:/www.g-clone.com) at
100°C for 10-15 min, tissue sections were blocked with 3%
hydrogen peroxide for 10 min at 37°C to inhibit endogenous
peroxidase activity. Tissue samples were subsequently incu-
bated with rabbit anti-human KIAA1522 antibody (1:200;
cat. no. PAB22604; Abnova), overnight at 4°C in a humidi-
fied chamber. The PV-9000 Two-step Immunohistochemistry
kit (OriGene Technologies, Inc.) was used to detect primary
antibodies. Tissue sections were dehydrated in a descending
ethanol series, washed twice with running water and mounted.
The slides were subsequently stained with 3,3'-diaminobenzi-
dine for 10 min at room temperature, and counterstained with
haematoxylin at room temperature for 1 min.

Simultaneously, two pathologists assessed the pathological
sections in a blinded manner, and when the results varied, a
third person assessed the pathological sections to discuss the
differing observations. HCC tissue samples were observed in
10 randomly selected fields of view under high power light
microscope (magnification, x200). The degree of staining of
positive cells was scored as follows: 0, no staining; 1, pale
yellow; 2, brownish yellow; and 3, brown. The percentage
of positive cells were scored as follows: 0, <5%; 1, 6-25%; 2,
26-50%; 3, 51-75% and 4, >75%. The two scores were added
together, and all cases were divided into the low and high
expression groups. Total scores <2 were assigned to the low
expression group, while scores =2 were assigned to the high
expression group.

Case follow-up. Patients who met the study criteria were
closely followed via outpatient review and telephone. The
regular follow-up plan was set as follows: Every 3 months
for 1 year post-surgery, and every 6 months between 2 and
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Figure 1. Identification of KIAA1522 as an overexpressed gene in HCC (A) KIAA1522 mRNA expression in the Oncomine sets. (B) KIAA1522 expression in
the patient cohort assessed in the present study. HCC, hepatocellular carcinoma.
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Figure 2. KIAA1522 protein expression levels detected via immunohistochemistry. KIAA1522 expression in (A) adjacent and (B) HCC tissues. HCC, hepa-

tocellular carcinoma.

3 years post-surgery. The review included liver function, AFP,
abdominal ultrasound, chest radiograph, enhanced CT or MRI
and needle biopsy, among other examinations. Recurrence was
defined by imaging studies, or biopsy-confirmed new lesions
in the liver or outside the liver. Disease-free survival (DFS)
time was defined as the time from the date of surgery to the
time of recurrence or follow-up. Overall survival (OS) time
was defined as the time from the date of surgery to the time
of mortality or follow-up. Both DFS and OS were calculated
on a monthly basis, and the follow-up deadline was December
2017.

Statistical analysis. Statistical analysis was performed using
SPSS software (version 24.0; IBM Corp.). The %2, continuity
correction > and Fisher's exact probability tests were used
to determine the associations between KIAA1522 expres-

sion and clinicopathological characteristics in HCC. The
independent sample t-test was used to analyze the difference
between KIAA1522 expression in adjacent and HCC tissues.
Kaplan-Meier survival analysis and the log-rank test were used
to compare the association between KIA A1522 expression and
postoperative recurrence and survival in patients with HCC.
The Cox proportional hazard model was used to select vari-
ables by the forward logistic regression method for univariate
and multivariate analyses of recurrence and survival. P<0.05
was considered to indicate a statistically significant difference.

Results
KIAA1522 expression in HCC and adjacent normal tissues.

Analysis of the Chen Liver dataset within the Oncomine
database demonstrated that KIAA1522 mRNA expression
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Table I. KIAA1522 protein expression in HCC and adjacent normal tissues.

KIAA1522
Tissue Negative, n (%) Positive, n (%) Total, n P-value
HCC 8 (10.1) 71 (89.9) 79 <0.01*
Adjacent normal 67 (84.8) 12 (15.2) 79
*Paired  test; P<0.05. HCC, hepatocellular carcinoma.
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Figure 3. Kaplan-Meier curves depicting the association between KIAA1522 expression levels and postoperative prognosis. (A) OS rates of patients with
low and high KIAA1522 expression levels in the OncoLnc database. (B) OS rates of patients with low and high KIAA1522 expression levels in HCC.
(C) Disease-free survival rates of patients with low and high KIAA1522 expression levels in HCC. HCC, hepatocellular carcinoma; OS, overall survival.

was significantly higher in HCC tissues compared with that in
adjacent normal liver tissues (P<0.01; Fig. 1A). This observa-
tion was validated in the patient cohort assessed in the present
study via RT-qPCR analysis of the matched HCC and adjacent
non-tumor tissues, which also demonstrated that KIAA1522
mRNA expression was significantly higher in HCC tissues
compared with that in adjacent normal tissues (P<0.001;
Fig. 1B). Subsequently, immunohistochemistry was performed
to detect KIAA1522 expression in 79 paraffin-embedded
human HCC tissues, including 50 cases of clinical stage I, 19
cases of clinical stage II and 10 cases of clinical stage I11a.
The results indicated that KIAA1522 protein expression
was predominantly localized in the cytoplasm, and the high
expression rate of KIAA1522 protein was significantly higher
in the HCC tissues (89.9%) compared with the adjacent normal
tissues (15.2%) (P<0.01; Fig. 2 and Table I).

Association between KIAAI522 expression and clinico-
pathological characteristics in HCC. The association between
KIAA1522 expression and the clinicopathological character-
istics in HCC are presented in Table II. Notably, KIAA1522
expression was not demonstrated to be significantly associated
with any of the assessed clinicopathological characteristics
in HCC, including age, sex, Child-Pugh classification, tumor
number and size, degree of differentiation and clinical stage.

Association between KIAA1522 expression and postopera-
tive prognosis in HCC. The KIAA1522 dataset, including 217
TCGA primary liver cancer datapoints, was downloaded
from the OncoLnc database and a survival curve was gener-
ated, which demonstrated that high KIAAS522 expression was

closely associated with low OS time of patients with HCC
(P<0.01; Fig. 3A). Survival analysis was performed on the 79
clinical cases from the present study using the Kaplan-Meier
method and log-rank test, in order to determine the association
between KIAA1522 expression in HCC and OS time following
surgery. The results demonstrated that the mean OS time was
49.700 months (95% CI, 45.320-53.950). The mean OS time
in the low expression group was 59.200 months (95% CI,
57.405-60.907), while the mean OS time in the high expres-
sion group was 36.600 months (95% CI, 27.607-43.636). The
mean OS time in the high expression group was significantly
decreased compared with the low expression group (P<0.001;
Fig. 3B).

Database analysis failed to provide a survival curve associ-
ated with recurrence of KIAA1522 expression in HCC. Thus,
KIAA1522 expression in HCC was compared with postopera-
tive recurrence, as described above. The results demonstrated
that the overall mean DFS time was 41.100 months (95% CI,
35.691-46.480). The mean DFS time in the low expression
group was 43.400 months (95% CI, 36.994-49.875), while the
mean DFS time in the high expression group was 37.241 months
(95% CI, 35.691-46.480). No significant difference in DFS time
was observed between the two groups (P=0.254 Fig. 3C).

Univariate and multivariate Cox regression analyses of
prognosis. Univariate and multivariate analyses of clinico-
pathological characteristics with regard to OS are presented
in Table III. Factors that may influence the OS time of patients
with HCC were included in the univariate Cox regression anal-
ysis. The results demonstrated that TNM staging, KIAA1522
expression, tumor size, surgical resection, hepatic capsule
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Table II. Association between KIAA1522 expression and clinicopathological characteristics in patients with hepatocellular
carcinoma.

KIAA1522, 1 (%)

Characteristic Patient, n High Low 2y P-value

Sex 0.395 0.530*
Male 64 37 (57.8) 27 (42.2)
Female 15 5(33.3) 10 (66.7)

Age, years 0.750 0.386"
<50 16 8 (50.0) 8 (50.0)
>50 63 39 (61.9) 24 (38.1)

Alcohol consumption 0.069 0.793*
Yes 21 13 (61.9) 8 (38.1)
No 58 34 (58.6) 24 (41.4)

HBYV infection 0.000 >0.999°
Yes 74 44 (59.5) 30 (40.5)
No 5 3 (60.0) 2 (40.0)

Liver cirrhosis 0.002 0.965*
Yes 64 38 (59.4) 26 (40.6)
No 15 9 (60.0) 6 (40.0)

AFP level, ng/l 2.005 0.157*
<400 54 35 (64.8) 19 (35.2)
>400 25 12 (48.0) 13 (52.0)

Child-Pugh grade >0.999¢
A 78 46 (59.0) 32 (41.0)
B 1 0(0.0) 1 (100.0)

Tumor number 0.000 >0.999°
Single 69 41 (594) 28 (40.6)
Multiple 10 6 (60.0) 4 (40.0)

Tumor size, cm 1.114 0.286*
<5 57 36 (63.2) 21 (36.8)
>5 22 11 (50.0) 11 (50.0)

Pathological differentiation 0.000 0.242°
High 3 2 (66.7) 1(333)
Middle and low 76 45 (59.2) 31 (40.8)

Microvascular tumor thrombus 0.264 0.607°
Yes 27 15 (55.6) 12 (44 .4)
No 52 32 (61.5) 20 (38.5)

Capsule invasion 3.174 0.075*
Yes 50 26 (52.0) 24 (48.0)
No 29 21(72.4) 8 (27.6)

Surgical resection range 2420 0.120°
Liver lobe 41 21(51.2) 20 (48.8)
Liver segment 38 26 (68.4) 12 (31.6)

TNM stage 0.005 0.943*
I+10 49 29 (59.2) 20 (40.8)
IIa 30 18 (60.0) 12 (40.0)

“Pearson's x> test; *Continuity correction by y*test; “Fisher's exact test. HBV, hepatitis B virus; AFP, a-fetoprotein; TNM, Tumor-Node-Metastasis.

invasion and vascular tumor thrombus had a significant impact  age and AFP levels, among others, were demonstrated to have
on postoperative survival time (all P<0.05). Conversely, sex, no significant effect on postoperative survival time in patients
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Table III. Univariate and multivariate analyses of clinicopathological characteristics with regard to overall survival.

Univariate Multivariate

Characteristic HR (95% CI) P-value HR (95% CI) P-value
Sex (female vs. male) 2.478 (0.577-10.644) 0.222

Age (<50 vs. =50 years) 0.575 (0.223-1.480) 0.251

Alcohol consumption 1.492 (0.602-3.699) 0.387

HBY infection 1.356 (0.182-10.103) 0.655

TBIL level (<22 vs. >22 ymol/l) 1.067 (0.359-3.172) 0.907

ALB level (<35vs. =35 g/l) 1.454 (0.338-8.102) 0.615

ALT level (=60 vs.>60 u/l) 1.688 (0.681-4.183) 0.258

AST level (=42 vs.>42 u/l) 1.883 (0.760-4.668) 0.172

PLT level (<100 vs. =100 1) 5.188 (0.696-30.166) 0.108

Liver cirrhosis 0.767 (0.281-2.094) 0.604

AFP level (=400 vs. >400 ng/l) 1.833 (0.772-4.355) 0.170

Child-Pugh grade (A vs. B) 0.049 (0.020-5.284) 0.710

Tumor number (single vs. multiple) 1.704 (0.573-5.068) 0.338

Tumor size (<5 vs. >5 cm) 4.603 (1.934-10.953) 0.001* 3.070 (1.107-8.512) 0.031*
Differentiation (high vs. middle and low) 2.506 (0.526-5.812) 0.517

Surgical resection range (liver lobe vs. segment) 2.876 (0.967-8.566) 0.040°

Capsule invasion 2.813 (1.090-7.255) 0.032*

Vascular tumor thrombus 6.541 (2.363-18.101) 0.001*

TNM stage (I+11 vs. I11a) 3.354 (1.388-8.102) 0.007* 3.116 (0.904-10.740) 0.047*

KIAA1522 (low vs. high)

13.294 (3.898-45.344) 0.001*

19.413 (5.197-72.500)  0.001°

*P<0.05. HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; TBIL, total bilirubin; ALB, albumin; ALT, alanine aminotransferase;
AST, aspartate aminotransferase; PLT, platelet; AFP, a-fetoprotein; TNM, Tumor-Node-Metastasis.

with HCC (all P>0.05). Subsequently, multivariate Cox
regression analysis was performed on the clinicopathological
characteristics which demonstrated statistical significance in
the univariate analysis. The results demonstrated that surgical
resection range, hepatic capsule invasion and vascular tumor
thrombus did not affect the OS time of patients with HCC.
However, tumor size >5 cm (P=0.031), TNM clinical stage
[ITa (P=0.047) and high KIAA1522 expression (P=0.001)
were demonstrated to be independent risk factors affecting
postoperative OS time (all P<0.05). According to the hazard
ratio (HR) values, these factors were considered to have an
impact on the OS time in the following order: High KIAA1522
expression, TNM clinical stage IIla and tumor size >5 cm
(Table III).

Discussion

Currently, a variety of methods, including hepatectomy, liver
transplantation, radiofrequency ablation, transarterial chemo-
embolization and sorafenib are available for the treatment
of patients with HCC at different stages (1,24). However, the
long-term prognosis of HCC remains unsatisfactory. Thus,
elucidating the underlying molecular mechanism of HCC
and identifying essential molecules can help improve the
early prediction of prognosis, and aid in the development of
novel treatment strategies. Examining the expression or the
prognostic value of a specific gene or panel of genes with key

biological functions is one approach to identifying essential
molecules. Additionally, high-throughput technology can
identify biomarkers at the genomic or proteomic level (25,26),
and online expression profile datasets can also be used to
search for potential biomarkers (1). According to several data-
bases, KIAA1522 expression is elevated in HCC tissues and is
closely associated with the prognosis of HCC, which prompted
its analysis in the present study.

Previous studies have reported that the newly cloned
gene, KIAA1522, is overexpressed in several types of human
cancer (18,27-29). However, the association between aberrant
KIAA1522 expression and malignant tumor growth remains
unclear. Xie et al (18) reported that KIAA1522 is overex-
pressed in oesophageal squamous cell carcinoma (ESCC), and
the overexpression of KIAA1522 can enhance the malignant
proliferative capacity and anoikis resistance by activating
the ERK signaling pathway to promote tumor formation
and progression. This indicates that aberrant KIAA1522
expression plays a carcinogenic role in ESCC. Furthermore,
Li et al (28) demonstrated that KIAA1522 is a direct target
of miR-125b-5p in breast cancer and is involved in tumor cell
proliferation, colony formation, cell migration and cell inva-
sion. Liu et al (29) indicated that the high KIA A1522 expression
can be used as an independent biomarker for predicting poor
survival and platinum resistance in patients with non-small
cell lung cancer. KIAA1522 is involved in oncogenic KRAS
signaling in lung cancer cells and may be a novel target for lung
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cancer treatment. These studies demonstrate that KIAA1522
plays a key role in the proliferation, metastasis and invasion of
various cancer cells. Although KIAA1522 is overexpressed in
several tumor tissues, to the best of our knowledge, its associa-
tion with HCC remains unknown.

The present study applied bioinformatics technology, using
the Oncomine and OncoLnc databases, to determine the asso-
ciation between KIAA1522 expression and clinical prognosis.
The results demonstrated that KIAA1522 mRNA expression
was significantly higher in HCC tissues compared with that
in adjacent normal tissues. Furthermore, the high KIAA1522
expression group exhibited a significantly lower OS time
compared with the low expression group. Subsequently, immu-
nohistochemical staining was performed to detect KIAA1522
protein expression levels in the 79 HCC and adjacent normal
tissue samples, while RT-qPCR was performed to determine
KIAA1522 mRNA expression levels. The results demon-
strated that both KIAA1522 protein and mRNA expression
levels were significantly higher in the HCC tissues compared
with those in the adjacent normal tissues. Taken together, these
results indicate that KIAA1522 is upregulated in HCC at both
the molecular and protein levels.

Clinical data from 79 patients with HCC was analyzed to
determine whether KIAA1522 expression levels were asso-
ciated with the relevant clinicopathological characteristics.
The results demonstrated that KIAA1522 protein expres-
sion in HCC was not associated with age, sex, alcoholism,
cirrhosis, Child-Pugh classification, number and size of
tumors, degree of differentiation and clinical stage. However,
this may be inaccurate due to the small sample size used in
the present study, thus further studies with larger sample
sizes are required for verification. The association between
KIAA1522 expression and postoperative prognosis in HCC
was assessed during the follow-up period, which demon-
strated that the OS time of patients in the high KIA1522
expression group was significantly lower compared with that
of patients in the low expression group. No significant differ-
ence was observed for DFS time and KIAA1522 expression,
indicating that KIAA1522 expression was not associated
with postoperative recurrence. This may be due to the small
sample size used in the present study and untimely patient
postoperative review, thus future studies will aim to increase
the sample size to verify this view. The association between
KIAA1522 expression and postoperative prognosis, and
the risk factors affecting survival and recurrence following
hepatectomy were also assessed. Univariate and multivariate
Cox regression analyses demonstrated that high KIAA1522
expression in HCC was significantly and positively associ-
ated with the short-term survival of patients. This suggests
that KIAA1522 may play a key role in the occurrence and
development of HCC and may serve as a potential molecular
marker for predicting the prognosis of patients with HCC.
Further investigation on the association between KIAA1522
expression and postoperative survival in HCC may provide
a novel and effective approach to improve the OS time of
patients with HCC.

Additionally, tumor size and TNM staging were
demonstrated to be independent risk factors affecting OS
time. A previous study combined a variety of liver cancer
staging systems and clinicopathological factors to predict
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the prognosis of liver cancer (17). Based on the results of
the present studys, it is speculated that late TNM stages lead
to a large tumor burden, which may result in micro-hepatic
metastasis of HCC prior to surgery, thus affecting prognosis.
This also suggests that early detection, diagnosis and surgery
can effectively decrease the clinical stage of preoperative
tumors, which may be an effective means to prevent postop-
erative recurrence and improve prognosis. The results of the
present study demonstrated that a tumor size >5 cm may be an
independent risk factor for the OS time of patients with HCC
following surgery. This is consistent with previous finding that
indicated that the prognosis patients with large liver tumors
were worse than that of patients with small liver tumors (30).
Zhou et al (31) reported that the survival rate of patients with
HCC, with tumors <5 cm following surgery, is significantly
higher compared with patients with tumors >5 cm. At the
same time, when dissecting the pathological specimens during
liver transplantation, it was demonstrated that the larger the
tumor is, the higher the vascular invasion and the degree of
metastasis. This finding is consistent with the results of the
present study. However, the present study failed to demonstrate
a significant association between KIA A1522 expression levels
and TNM stage and tumor size in the HCC tissues, which may
be due to the small sample size used.

Overall, the results of the present study demonstrated that
KIAA1522 expression was associated with postoperative prog-
nosis in HCC, and overexpression of KIAA1522 is associated
with a poor prognosis in patients with HCC. The results of the
present study demonstrated that TNM staging, tumor size and
high KIAA1522 expression were all independent risk factors
for postoperative survival, suggesting that KIAA1522 may
serve as a novel molecular marker for predicting the survival
of patients with HCC. Based on bioinformatics analysis,
this preliminary small sample-level study was performed on
the postoperative prognosis of 79 patients with HCC in The
Affiliated Hospital of Qingdao University in 2013. A major
limitation of the present study is use of a small sample size,
which may have introduced bias. Thus, future studies will
use larger sample sizes, gather more relevant data and aim to
perform an in-depth investigation of the underlying molecular
mechanism of KIAA1522 in HCC.
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