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Abstract: Liver cancer, with a very high prevalence, is one of the most common causes of death worldwide. Galec-
tin-9, a semi-galactoside-binding protein, was demonstrated to be involved in the formation and metastasis process-
es of tumors such as breast cancer, and has significant impact on the development and prognosis of tumor. In this
study, 90 cases of liver cancer patients who had liver cancer resection surgery treatment, were selected. Samples
of liver cancer tissues and cancer-adjacent tissues from the surgery resection of liver cancer patients, which also
confirmed by pathology after operation as specimens, were obtained to detect the expression level of Galectin-9
mRNA. The comparing results showed that there were significant differences between the expression of Galectin-9
mRNA in cancer-adjacent tissues and that in cancer tissues (P < 0.05), in terms of pathology differentiation, TNM,
and recurrence transfer aspects. However, there were no obvious correlations with gender, age, the size of tumor,
and HBsAg. The expression of Galectin-9 mRNA has a close relationship with pathological differentiation, TNM, and
recurrence metastasis. Our data presented here provide theoretical basis for new target of liver cancer diagnosis

as well as potential prognosis.
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Introduction

Liver cancer, as a common neoplastic disease
worldwide, currently presents the second high-
est fatality rate China. Furthermore, in recent
years, the incidence rate of malignant liver
tumors is still growing, with apparent trend of
occurrence in younger people [1, 2]. Because of
the long time of onset for patients with liver
cancer, the insufficiency of early diagnosis
always results in advanced cancer once con-
firmed, and surgical treatment might be delayed
due to deterioration. In addition, malignant liver
cancer developed fast and patients generally
have poor prognosis [3]. Along with the continu-
ous development of medical diagnosis, early
diagnosis rates of primary liver cancer has
improved consistently, and there are also
increasing researches for tumor pathogenesis
[4].

Researches demonstrated that galectin-9, a
semi-galactoside-binding protein, was involv-

ed in many physiological and pathological pro-
cesses, and played significant role in cellular
differentiation, aggregation and adhesion and
other basic functions. Current studies related
to galectin-9 focused on the induction of apop-
tosis, the probable predictions of the signaling
mechanism as follows: (1) Signaling pathways
of cysteine-aspartic protease-Ca and aspartic
protease-Ca can be used to accelerate or facili-
tate the inflow of Ca?" ion, shorten the time of
cell apoptosis and speed up the process; (2) It
participates in the Galectin-9-Tim-3 signaling
pathways, promotes Tim-3+ and other cells
related to immune apoptosis and eventually
performs anti-cancer efficacy; [5] It also partici-
pates the transduction in terms of p38 MAP
kinase and JNK Signaling pathways, which
leads to remarkably decreased expression of
IL-6 as well as other factors levels in blood,
resulting in the accelerated apoptosis of myelo-
ma cells. Some reports confirmed that Ga-
lectin-9 may also be involved in the formation
and metastasis processes of tumors such as
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Figure 1. Electrophoresis of galectin-9 mRNA in can-
cer-adjacent tissues and cancer tissues.

breast cancer, and has significant impact on
the development and prognosis of tumor [6].
However, there are very few reports focused on
the role of Galectin-9 in liver cancer. Our study
presented here sought to detect the expression
of galetin-9 mRNA by fluorescence quantitative
PCR, discuss the correlation between the
expression, the size of tumor, and pathology
division, and provide theoretical basis for the
future treatment of liver cancer.

Materials and methods
Resources of tissues samples

Ninety cases (65 cases of males and 25 cases
of females) that patients who received liver
cancer resection treatment in our hospital from
October 2012 to October 2014 were retrospec-
tively collected. The ages of patients range
from 29 to 71 years old, the average age (52 +
9); 33 cases of tumor diameter are less than 3
cm, 21 cases of tumor diameter are 3-5 cm, 36
cases of tumor diameter are more than 5 cm. In
accord with the criteria of liver cancer TNM
stages set up by International Union against
cancer (UICC) (6th Edition), 25 cases were at
stage I; 21 cases were at stage Il; 42 cases
were at stage lll; 2 cases were at stage IV.
Samples from each resection liver cancer tis-
sues and cancer-adjacent tissues were chosen
from the surgery patient, processed with RNA
storage solution, and stored blow -80°C for
later use.

The study protocol was approved by the Re-
search Ethics Committee of our hospital, and
all patients documented their informed con-
sent before study commencement.

Instruments and reagents
Low temperature high speed centrifuge (TGL-

20M, Xiangli Scientific Instrument, Hunan),
clean work station (Shenhua Biotech, Guang-
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zhou), Homogenizer (Amplified Instrument, Sh-
anghai), GeneAmp PCR amplification system-
2720 (ABI, United States), Fluorescence quanti-
tative PCR instrument (7700, BIO-RAD iQ5,
Applied Biosystems), Trizol reagent (Invitrogen),
0.1% DEPC water (Beijing Ding Guo Chang
Sheng Biology), Primer Script RT (Boli Bio-
technology, Guangzhou), Reverse transcription
Kit, SYBR Green Fluorescent dye Kit (Yanyu
Biotechnology, Shanghai), Primers and DNA
marker (Sanpo Vision Biotechnology, Beijing).

Techniques
Extraction of total RNA and cDNA synthesis

Trizol was used to extract total RNA and pro-
cess reverse transcription into cDNA. Total RNA
concentration was initially measured by UV
spectrophotometer, and identified by agarose
gel electrophoresis. 1 ug was applied for re-
verse transcriptase RT: 5 pl 5% PrimerScript, 1
pl PrimerScript RT Enzyme, 1 pl oligo dT primer
(50 uymol/L), 1 ul Random 6 mers (100 umol/L)
were then added to a final volume of 20 pl.
Reverse transcriptase reaction processes at
37°C for 15 minutes, followed by the inactiva-
tion of reverse transcriptase enzyme at 85°C
for 5 seconds, and stored at -20°C for use.

Real-time PCR

A hundred pg of cDNA template was processed
for PCR amplification reaction: (1) 95°C for 5
minutes; 95°C for 30 seconds, 64°C for 30
seconds, and 72°C for 30 seconds, all 35
cycles. SYBER Green chimeric fluorescent me-
thod was employed to detect Galectin-9 mRNA
expression, according to the quantitative fluo-
rescence reagent operation instructions for the
specific processes: 1. 95°C 30 seconds, 2.
95°C 5 seconds, 49°C 35 seconds, all 40
cycles; All reactions were processed in 3 repli-
cate wells.

After the reaction, Ct values of PCR amplifica-
tion curve were generated, and GAPDH was
selected as a reference gene The ACt of the
relative expression of genes was calculated
based on 222t method. GAPDH primer se-
quences were: F: 5-CAAGAGTCGGAA CTGCCA-
3’; R: 5-AGGTGACCGCAGAA GTGGT-3’, ampli-
fied fragment length was 130 bp; Galectin-9
primer sequences were: F: 5-CTGTCCTCCTAC-
CTGAACCTAC-3’, R: 5’-CACACCTAGAACACACTT-
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Table 1. The expression of galectin-9 mRNA in cancer-

adjacent tissues and cancer tissues

differences were obvious, as shown in
Figure 1.

Expression of galec-

Comparison of the expression of galec-

Tissues types Cases tin-9 (ACt values)
Cancer-adjacent tissues 90 6.004 + 0.003
Cancer tissues 90 7.231+£0.012
T values 6.886

P values <0.05

0.498

tin-9 mRNA in cancer-adjacent tissues
and cancer tissues

The detection of 90 liver cancer cases
performed by fluorescence quantitative

Note: There was an inverse relationship between ACt values and the

expression of mMRNA.

CGAGT-3’, amplified fragment length was 228
bp.

Observation indicators

The electrophoretic patterns of total cDNA
samples after PCR amplification were record-
ed, and the expressions of Galectin-9 mRNA in
cancer tissues and cancer-adjacent tissues
were detected by using quantitative fluores-
cence PCR method. The specific expressions of
Galectin-9 mRNA in patients cancer-adjacent
tissues, and its relationship with clinical char-
acteristics were observed and determined.

Statistical methods

SPSS 15.0 statistical software (SPSS, Chica-
go, IL, USA) was used for data analyses. Me-
asurement data were presented as mean *
S.D. F test was applied for multiple sets com-
parison, while N-K test was applied between
two groups with statistically significant differ-
ences defined as P < 0.05. Spearman correla-
tion analysis between the expression of infl-
ammatory factor and cognitive function was
applied. Measurement data were presented as
mean + standard deviation (X * s), processed t
test. x? test was utilized to indicate the enumer-
ation data as rate (%) Expressed enumeration
data as rate, and Kendall’'s Tau-b was applied
to evaluate bivariate correlation. Differences P
< 0.05 indicated statistically significant.

Results

Comparison of electrophoresis results of total
cDNA samples after PCR amplification

It showed that the expression levels of Ga-

lectin-9 mRNA in cancer-adjacent tissues were
significantly higher than in cancer tissues, the
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PCR determined that there were signifi-
cant differences of the expression levels
of Galectin-9 mRNA between cancer-
adjacent tissues and cancer tissues (t=
6.886, P < 0.05), the difference showed statis-
tically significant (Table 1).

Results of Table 2 showed significantly differ-
ent expression of Galectin-9 mRNA in cancer-
adjacent tissues and liver tissues based on the
study of pathological differentiation, TNM, re-
lapse and metastasis (P < 0.05); on the other
hand, there was no significant correlation with
age, sex, the size of tumor and HBsAg. Kendall's
Tau-b bivariate correlation analysis was shown
in Table 3. Taken together, the expression of
Galectin-9 mRNA in liver tissues was closely
associated with patient’s pathological differen-
tiation, TNM, recurrence and metastasis.

Discussion

Galectin belongs to member protein family with
amino acids sequences similar to B-galacto-
pyranoside, which also has key Eosinophilic
granulocyte characteristics. Studies have sh-
own evidences that, in patients with melano-
ma, poorly differentiated pathological differen-
tiation resulted in the decrease of positive
expression of galectin-9 protein in tissues
accordingly [7]. Other studies indicated that the
expression of galectin-9 protein in normal cer-
vical squamous tissues were positive, however,
with the progression of cervical cancer, the
positive expression of Galectin-9 protein in-
creased in invasive cervical squamous cell car-
cinoma, high grade cervical intraepithelial neo-
plasia and low grade cervical intraepithelial
neoplasia, implying that the expression of
Galectin-9 may affect the onset and develop-
ment of tumor [8, 9].

The data of this article demonstrated that the
expression galectin-9 mRNA in cancer-adjacent
tissues was significantly higher than in cancer
tissues, which may indicate an important role
of Galectin-9 in tumor cell aggregation. Other
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Table 2. Analysis of the relationships among the expression of galectin-9 mRNA in liver cancer pa-
tients cancer-adjacent tissues and cancer tissues, and clinical characteristics

Clinical characteristics

Cancer-adjacent

Cancer tissues

T values P values

tissues ACt values ACt values

Sex Male 6.102 +£ 0.021 7.321+0.009 2.036 >0.05
Female 6.023 £ 0.011 7.120 £ 0.008

Age <65 5.951 + 0.004 7.004 +£0.012 2.114 >0.05
> 65 6.123 + 0.007 7.332 £ 0.008

The size of tumor <3cm 6.104 + 0.023 7.061+£0.031 2.051 >0.05
3-5¢cm 6.003 £0.011  6.985 + 0.009
>5cm 5.905 +0.005 6.908 + 0.014

HBsAg + 6.231 +£0.034 7128 £0.044 2.230 >0.05
- 6.009 £ 0.021  6.995 + 0.027

Pathological differentiation Well differentiated 5.714 + 0.035 7.338 £0.073 10.234 <0.05
Moderately differentiated 6.000 + 0.033 7.206 £ 0.065
Poorly differentiated 6.230 £ 0.066 6.971 + 0.074

TNM Level | 6.039 + 0.014 7441 £ 0.010 10.921 <0.05
Level Il 5.947 + 0.054 7.360 + 0.089
Level Il 5.608 + 0.037 7.021 + 0.036

Recurrence and metastasis Yes 6.332 + 0.057 7.019 £+ 0.047 9.107 <0.05
No 6.014 + 0.007 6.872 + 0.005

Table 3. Correlation analysis of the bivariate of

the expression of galectin-9 mRNA in liver cancer

tissues

Tissues types Kendall's tau-b P values
Pathological differentiation 0.228 0.014
TNM 0.307 0.011
Recurrence and Metastasis 0.239 0.013

studies in breast cancer and colorectal cancer
patients also unraveled that the positive
expression of galectin-9 protein in cancer tis-
sues was lower than in adjacent tissues [10],
manifesting that the expression of Galectin-9
protein may be involved in tumor progression
and conduct certain functions. Therefore, it can
be used as a marker of tumor malignancy.
Besides, compared with adjacent tissues, the
expression of galectin-9 mRNA in cancer tis-
sues had significant differences in terms of
pathologic differentiation, TNM, and recurrence
and metastasis. Notwithstanding, there was
not significant correlation with age, sex, the
size of tumor and HBsAg. Some researches
reported that the expression galectin-9 was
significantly decreased or inhibited in patients
with malignant melanoma [4, 5, 11, 12], In vit-
ro studies showed that high expression of
Galectin-9 mRNA in melanoma cell displayed
line colony development, while low expression
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led to scattered development [13-15]. We spec-
ulated that galectin-9 might perform anti-
metastasis interventions through tumor cell
aggregation. It has been also illuminated that
the expression level of galectin-9 in patients
with colorectal cancer was impacted by distant
metastasis of cancer cells [16-20]. Our data
indicated that the expression level of galectin-9
MRNA in liver metastases cancer patients was
lower than patients without metastasis, sug-
gesting that there are some negative correla-
tion between the expression levels of galectin-9
and the tumor metastasis. The specific partici-
pation or influence of the development of tumor
metastasis may occur, as galectin-9 interferes
the combination of tumor adhesion factor with
normal extracellular matrix to a certain extent.

In outline, the expression level of galectin-9
mRNA is associated with pathological differen-
tiation, TNM levels, and relapse and metasta-
sis. Low level of galectin-9 is closely related to
the incidence and progression of liver cancer,
indicating a crucial factor of pathological diag-
nosis of hepatocellular carcinoma and progno-
sis. Our findings underscore the important ro-
le of galectin-9 mRNA in hepatocellular carci-
noma, and open the possibility for using ga-
lectin-9 as a novel tumor marker for early
diagnosis.
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