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Abstract. Although LGALS3 has been widely studied, the
genotypes of the LGALS3 single nucleotide polymorphism
(SNP) loci in skull base chordoma (SBC) have been not
well defined. The aim of the current study was to analyze
two LGALS3 SNP genotypes in patients with SBC. A total
of 48 patients with SBC who underwent surgical treatment
in Department of Neurosurgery, Beijing Tiantan Hospital,
Capital Medical University (Beijing, China) and 66 healthy
participants were included in the present study. A total of two
SNPs (LGALS3+191 C>A and LGALS3 +292 A>C) were
selected for sequencing analysis of amplified target frag-
ments from DNA that was extracted from blood samples. The
clinical features of the patients were recorded, follow-up was
conducted and statistical analysis was performed with SPSS
20.0. There were no differences in age and sex between the
patients and control group. In addition, there were no signifi-
cant differences in the distribution of genotypes (P=0.662) and
allelic frequencies (P=0.638) at LGALS3+191 C>A between
the two groups. However, significant difference was observed
in the allelic distributions at LGALS3 +292 A>C between them
(P=0.016), and allele A was associated with the occurrence of
SBC. The distribution of the genotypes at LGALS3 +292 A>C
was not significantly different in the additive model (CC vs. AC
vs. AA, P=0.083) but was significantly different in the domi-
nant model (CC+AC vs. AA, P=0.043). In the Kaplan-Meier
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analysis, there were no significant differences in the overall
survival and progression analysis between different genotypes
at LGALS3 +191 C>A (P=0.168 and P=0.120) in patients with
SBC. There was no significant difference in overall survival
was observed between the genotypes at +292 A>C (P=0.595).
However, the progression-free survival (PFS) time of the
CC+AC genotype group was longer compared with the AA
genotype group (P<0.001). In the univariate and multivariate
analysis of tumor progression, PFS was shorter in the AA
genotype group compared with the CC+AC genotype group
(P<0.001). The allele A and AA genotype at LGALS3 +292
A>C were observed to be associated with a higher risk of
SBC, and the AA genotype at +292 A>C was associated with
a shorter PFS time.

Introduction

Chordoma is a rare malignant tumor derived from residual
embryonic notochord tissue with an incidence rate of ~0.08
to 0.089 per 100,000 people (1-5). Chordoma primarily occurs
in the axial skeleton, of which 32-42% is located in the base
of the skull (1,3,6). The biological behaviors of the majority
of chordomas exhibit low-degree malignancy, and chordomas
are insensitivite to chemotherapy (7-9). To date, complete
surgical removal and postoperative radiotherapy remain the
main treatment option (10-12). However, skull base chordoma
(SBC) causes bone destruction and invasion in its growth. In
addition, SBC tumors often surround important blood vessels
and cranial nerves at the base of the skull; these factors may
lead to incomplete resection of the tumor in numerous patients.
Long-term follow-up shows a poor prognosis with a high
relapse rate (88.3% at 10 years) and low long-term survival
rate (only 59.5% at 10 years) (13).

Galectin-3 is a protein with a molecular weight of 29 to
35 kDa (14-17), which was named according to the nomencla-
ture that was published in 1994 (18). Galectin-3 is encoded by
the LGALS3 gene, which is located on chromosome 14 [locus
q21-g22], and is composed of 6 exons and five introns (19,20).
Galectin-3 is widely distributed in various human tissues and
has multiple roles in a variety of biological processes by inter-
acting with intracellular and extracellular proteins. Galectin-3
functions under many physiological and pathophysiological
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conditions and is involved in cell growth, differentiation,
immune response, tumor metastasis and apoptosis (21,22).
Galectin-3 has been reported in a variety of neoplasms,
including thyroid carcinoma, carcinoma of the prostate,
ovarian cancer, breast carcinoma, lung cancer, colon cancer,
glioma and chordoma (23-28).

Several reports confirmed the expression of galectin-3
in chordoma (28-31), and its expression level is higher in
chordoma compared with normal spinal cord tissue (28). In
addition, it has been reported that galectin-3 can be used as a
reliable immunohistochemical marker to identify chordoma
and low-grade chondrosarcoma (another bone neoplasm) (30).

According to the literature, there are two single nucleo-
tide polymorphism (SNP) loci of galectin-3 (rs4644 and
1rs4652) (32-34). In the galectin-3 variant carrying SNP rs4644,
LGALS3 +191 C>A, the histidine residue at the position 64 of
LGALSS3 is replaced by a proline residue. Meanwhile, in the
variant carrying SNP rs4652, namely LGALS3 +292 A>C, the
threonine residue at the position 98 of LGALS3 is replaced by
a proline residue (32-34).

The hypothesis of the present study was that the genotypes
of the two SNPs could be useful for studying SBC. Therefore,
the aim of the present study was to investigate the usefulness
of the two SNPs genotypes in predicting the occurrence of
SBC and to evaluate the usefulness of the two SNPs genotypes
as a variable in studying SBC.

Materials and methods

Subjects. In the present study, patients with SBC and who
underwent surgical therapy between 1 January 2005 and 31
December 2014 at the Skull Base Ward of Beijing Tiantan
Hospital, Capital Medical University (Beijing, China) were
recruited, and 199 patients with SBC underwent surgical treat-
ment during this period. Blood samples were obtained from
89 patients. A total of 36 patients underwent preoperative
chemotherapy or radiotherapy, 3 patients had other malignant
tumor types (thyroid carcinoma in 1 patient, mammary cancer
in 1 patient and uterine cancer in 1 patient) during the follow-up,
and the clinical records of 2 patients were not available in the
remaining 50 patients. Therefore, 48 patients were enrolled
in the patient group. Additionally, 66 sex- and age-matched
healthy participants were incorporated in the control group. All
of the 48 patients (median 40+12.784 years) were pathologi-
cally confirmed as chordoma patients. In addition, 66 healthy
controls were selected (median 40.5+10.259 years); all of the
subjects were unrelated, healthy Chinese people. The subject
exclusion criteria included: i) Subjects with nervous system
diseases and a history of tumors other than SBC; ii) patients
with chemotherapy or radiotherapy history and iii) patients
without available medical records and preoperative magnetic
resonance (MR) images. The present study is in accordance
with the Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans
and was approved by the ethics committees of Beijing Tiantan
Hospital (Beijing, China) and the Capital Medical University
(Beijing, China). All subjects signed informed consent forms
prior to the start of the experiments.

The patients aged from 11 to 62 years (median
40+12.784 years), and the healthy participants aged from

1313

25 to 79 years (median 40.5+10.259 years). There were no
differences in age between the two groups (P=0.118). The ratio
of female to male was 1:1 in patients with SBC and 31:35 in
normal controls. There was no difference in terms of sex in the
two groups (P=0.850).

Genetic typing of LGALS3 SNPs. Peripheral blood samples
(5 ul) were extracted from each subject. DNA was extracted
from blood leukocytes with the blood DNA extraction kit
(DP318; TIANamp Blood DNA kit; Tiangen Biotech Co.,
Ltd., Beijing, China). The extracted DNA samples were stored
at -20°C until use. As rs4644 and rs4652 are located in the
exon 3 of LGALS3, one pair of primers was used for PCR
(polymerase chain reaction) amplification. The primers were
designed as follows: Forward: 5"-TGATGCGTTATCTGGGTC
TG-3', and reverse: 5"~ AGAAGGAATGCCATCTCACC-3".
The target fragment was amplified in a 50 yl PCR reaction for
35 cycles consisting of 94°C for 30 sec, 57°C for 35 sec, and
72°C for 40 sec. Genotyping by sequencing was performed by
Sangon Biotech Co., Ltd., (Shanghai, China).

Clinical analysis. The clinical data of the patients were
acquired from inpatient records. Follow-up was conducted
mainly in an outpatient setting; telephone interviews were
used for 3 patients who were unable to visit the hospital. Tumor
progression was defined as the recurrence or regrowth of the
residual tumor.

The clinical data of the patients were recorded in detail. The
treatment history was recorded as either with or without treat-
ment history and with treatment history. Details of the operation
and the characteristics of SBC were acquired from the operative
recordings. The tumor blood supply and intraoperative blood
loss were recorded, and the tumor blood supply was recorded as
abundant or poor. Tumors were classified according to whether
the chordoma was with or without septum.

Histopathological analysis. All of the pathological sections
were observed by at least two experienced pathological
experts who confirmed the diagnosis of chordoma. Chordomas
were classified into three types (conventional, chondroid and
dedifferentiated) according to the International Agency for
Research on Cancer (35). Although no dedifferentiated type
was found in this group, a rapid growth subgroup was distin-
guished from a conventional chordoma according to previous
reports (36-38) and previous findings by the authors (39). The
chordomas were classified as rapid growth if it met one of the
following criteria: i) Necrosis and hemorrhage were present;
ii) =3 mitotic figures were counted in 10 high-power fields,
and iii) Ki-67 =6% was identified when available. Therefore,
chordomas were classified into three pathological types in the
present study: Conventional, chondroid and rapid growth.

MR imaging analysis. Preoperative MR imaging was
performed at the Medical Imaging Department of Beijing
Tiantan Hospital. All of the images were uploaded and
analyzed in the Picture Archiving and Communication
System. First, the quality of the MR images were evaluated
to ensure the tumor location was sufficiently clear to make a
diagnosis, and there was no interference in the measurement
of signal intensity (no substantial artifacts or <10% artifacts).
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The maximum diameters in the coronal, axial and sagittal
planes were measured (D1, D2, and D3, respectively), and the
final diameter was recorded as the largest of these three diam-
eters. The lobulation of the tumor was recorded as either with
or without lobulation. The extent of resection was determined
by the combination of the surgeons' descriptions and analyses
of postoperative MR images. Gross total resection (GTR) was
defined as a total resection of the visible tumor; if the afflicted
bone was removed to expose normal bone tissue, and no tumor
was observed in postoperative MR images. Near total resec-
tion (NTR) was defined as total resection of the visible tumor
and if >90% of the tumor was removed in postoperative MR
images. In subtotal resection (STR), 70-90% of the tumor was
removed in the postoperative MR images. In partial resection
(PR) and biopsy, <70% of the tumor was removed. In order
to facilitate comparisons, the GTR and NTR groups were
combined as marginal resection (=90%), and the STR, PR
and biopsy groups were combined as non-marginal resection
(<90%).

Statistical analysis. Statistical analyses were performed using
SPSS software (version 20.0; IBM Corp., Armonk, NY, US).
The independence of alleles (Hardy-Weinberg equilibrium)
was calculated by chi-square test. The genotype frequencies
and allelic frequencies at the two SNPs in LGALS3 were
compared between patients with SBC and healthy controls by
y* test and binary logistic regression analysis. Odds ratios with
95% confidence intervals (CIs) were also calculated.

For patients with SBC, a descriptive analysis was performed
for the continuous and categorical variables. One-way analysis
of variance was implemented to analyze the distribution of
continuous variables between different SNP genotype groups.
A ? test was performed to analyze the distribution of categor-
ical variables between different SNP genotype groups. A y*
test was performed to analyze the distribution of categorical
variables between different SNP genotype groups.

The Kaplan-Meier (K-M) test was applied to illustrate the
risks of survival and progression between different SNP geno-
type groups. A cox regression model was used to analyze the
survival and progression data if significant differences were
found in the K-M analysis. In the cox regression models, each
factor was first entered into the regression model for a univar-
iate analysis, and then a multivariate analysis was carried out
with the inclusion criteria of 0.1. Patients lost to follow-up were
not included in the regression analyses. P<0.05 was considered
to indicate statistical significance.

Results

Identification of SNPs in the galectin-3 gene. The sequence
data for LGALS3 +191 C>A (SNP rs4644) and +292 A>C
(SNP rs4652) were obtained for all study subjects. The
genotype and allele frequencies were in Hardy-Weinberg equi-
librium in the healthy control group (Table I). The genotypic
and allelic distribution at LGALS3 +191 C>A and 4292 A>C
in the patient and control groups are listed in Table II.

Analysis of two LGALS3 SNP genotypes between two groups.
There were no significant differences observed in the distri-
bution of genotypes [P=0.662, 95% confidence interval (CI):
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Table I. Hardy-Weinberg equilibrium of LGALS3 +191 C>A
(rs4644) and +292 A>C (rs4652).

A, rs4644

Groups C allele A allele ¥ P-value
Chordoma 0.833 0.167 0.480 0.488
Control 0.856 0.144 2.660 0.103
B, rs4652

Groups C allele Aallele a P-value
Chordoma 0.208 0.792 0.644 0422
Control 0.356 0.644 1.997 0.158

LGALS3, galectin 3.

Table II. Genotype distribution at LGALS3 +191 A>C
(rs4644) and +292 A>C (rs4652) in the skull base chordoma
and control groups.

A, rs4644

Genotype distribution
Groups CC AC AA
Chordoma 34 12 2
Control 50 13 3
B, rs4652

Genotype distribution
Groups CC AC AA
Chordoma 3 14 31
Control 11 25 30

0.592-2.279] and allele frequencies (P=0.638) at LGALS3+191
C>A between the SBC group and the control group (Fig. 1A).
Significant difference was observed between the allelic
distributions at LGALS3+292 A>C between the SBC group
and the control group (P=0.016; Fig. 1B), and allele A was
associated with the occurrence of SBC. The distribution of the
genotypes at LGALS3+292 A>C were not different between
the patients with SBC and control groups in the additive model
(CC vs. AC vs. AA, P=0.083; Fig. 1C) but were different in the
recessive model (CC+AC vs. AA, P=0.043; Fig. 1D).

Analysis of two LGALS3 SNP loci in patients with SBC. Of the
patients included in the present study, the follow-up time ranged
from 2 to 116 months (median, 37 months). A total of 2 patients
succumbed to disease during in-patient care following the
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Table III. Continuous variables for patients with skull base chordoma.

Parameters Minimum value Maximum value Mean Median Standard deviation
Age, years 11 62 37.830 40.000 12.795
Diameter (mm) 18 81 44.900 44.500 13.515
Blood loss (ml) 100 4,000 920.830 600.000 897.504
Before time* (months) 1 96 15.540 10.500 20.157

“Duration of the symptoms prior to treatment.

Table I'V. Categorical variables for patients with skull base chordoma.

Mortality during Survival Progression

Parameters No. of patients inpatient care Survived Succumbed to disease N Y
Sex

Female 23 1 16 7 6 17

Male 23 1 18 5 10 13
Treatment history

Y 15 2 7 8 2 13

N 31 0 27 4 14 17
Lobulation

Y 28 1 19 9 9 19

N 18 1 15 3 7 11
Septa

Y 33 1 25 8 14 19

N 13 1 9 4 2 11
Blood supply

Abundant 26 0 19 7 12 14

Poor 20 2 15 5 4 16
Stage

Subdural 14 1 12 2 5 9

Epidural 32 1 22 10 11 21
Resection grade

>90% 31 2 24 7 13 18

<90% 15 0 10 5 3 12
Histopathology

Conventional 22 0 17 5 7 15

Rapid growth 9 2 6 3 3 6

Chondroid 15 0 11 4 6 9
rs4644

CcC 32 2 22 10 10 22

AC 12 0 11 1 6 6

AA 2 0 1 1 0 2
rs4652

CcC 3 0 3 0 3 0

AC 12 2 9 3 7 5

AA 31 0 22 9 6 25
Total 46 2 34 12 16 30

Y, yes; N, no.
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Figure 1. Bar plot illustrating the distribution of genotypes and alleles at LGALS3 +191 C>A and +292 A>C in healthy controls and patients. (A) There were no
significant differences in the distribution of alleles at +191 C>A between healthy controls and patients () test, P=0.638). (B) The frequency of allele A at +292
A>C in patients with SBC was higher (y* test, P=0.016) compared with the healthy controls. (C) The distributions of the genotypes at +292 A>C in the two
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Figure 2. Kaplan-Meier analysis of cumulative survival and PFS for different genotypes of LGALS3. (A) The cumulative PFS was different for the three geno-
type groups at +292 A>C (CC+AC, P=0.282; CC+AA, P=0.013; AC+AA, P=0.001). (B) At +292 A>C, patients with CC+AC genotypes had longer cumulative
PFS compared with patients with the AA genotype (P<0.001). The cumulative overall survival for different genotypes at (C) +191 C>A and (D) +292 A>C
were not statistically different (P>0.05). (E) There were no differences in cumulative in PFS between the three different genotypes at +191 C>A (P>0.05).
LGALSS3, galectin 3; PFS, progression-free survival.
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Table V. Distribution of variables in different genotypes of
LGALS3 +191 C>A (rs4644) and +292 A>C (rs4652) in

patients with skull base chordoma.

A, rs4644
Groups CcC AC AA P-value
Age, years 39 40 40 0.733
Diameter (mm) 45 49 37 0.586
Blood loss (ml) 600 700 250 0.342
Sex
Female 17 6 1 1.000
Male 17 6 1
Lobulation
N 20 8 1 0.873
Y 14 1
Septa
Y 11 2 1 0.422
N 23 10 1
Blood supply
Abundant 19 7 0 0.441
Poor 15 5 2
Stage
Subdural 12 2 1 0.355
Epidural 22 10 1
Histopathology
Conventional 19 2 1 0.065
Rapid growth 6 4 1
Chondroid 9 6 0
B, rs4652
Groups CcC AC AA P-value
Age, years 40 39 40 0.670
Diameter (mm) 32 43 50 0.123
Blood loss (ml) 600 600 600 0.391
Sex
Female 1 5 18 0.393
Male 2 9 13
Lobulation
N 2 5 12 0.707
Y 1 9 19
Septa
Y 1 5 8 0.774
N 2 9 23
Blood supply
Abundant 2 7 17 1.000
Poor 1 7 14
Stage
Subdural 2 6 7 0.129
Epidural 1 8 24
Histopathology
Conventional 1 9 12 0.365

Table V. Continued.

B, rs4652

Groups CC AC AA P-value
Rapid growth 0 2 9
Chondroid 2 3 10

Y, yes; N, no; LGALS3, galectin 3.

operation. The regression analyses were performed with the
remaining 46 patients. A total of 12 patients succumbed to
disease during the study period, and tumor progression was
present in 30 patients. The overall survival rate and PFS rate
were 73 and 35% at 3 years and 60 and 30% at 5 years, respec-
tively. The detailed data for the continuous and categorical
variables are presented in Tables III and IV. Only 2 patients
experienced postoperative radiotherapy, so this variable was
not included in the present study.

The analysis of the SBC characteristics between patients
with different genotypes in two LGALS3 SNPs was conducted.
There were no differences in age, sex, tumor diameter, intraop-
erative blood loss, tumor septa, tumor lobulation, tumor blood
supply and histopathological type between different genotype
groups (Table V).

In the K-M analysis, there were no significant differences
in the overall survival and progression analysis between the
different genotypes at LGALS3+191 C>A (P=0.168 and
P=0.120), and no significant difference in overall survival
was observed between the genotypes at LGALS3+292 A>C
(P=0.595). However, when the dominant model was employed
for K-M analysis of for tumor progression between the different
genotypes at LGALS3+292 A>C, the PFS time of the CC+AC
genotype group was longer compared with the AA genotype
group (P<0.0001; Fig. 2).

In the univariate analysis of tumor progression, the dominant
model of LGALS3 SNP genotype at +292 A>C, diameter, time
prior to in-patient care, treatment history, tumor septa, tumor
blood supply and resection grade were potential significant
factors (Fig. 3). After including these factors in the multivariate
analysis, the LGALS3 SNP genotype at +292 A>C and treat-
ment history were independent factors for tumor progression.
Furthermore, the risk of progression was higher in the AA geno-
type group compared with the CC+AC genotype group (hazard
ratio, 7.219, 95% CI, 2.347-22.204, P=0.001, Fig. 3)

Discussion

In the present study, the genotypes LGALS3 +191 C>A and
+292 A>C were sequenced in 48 patients with SBC and 66
healthy controls. It was indicated that the allele A and geno-
type AA at LGALS3 +292 A>C were associated with the
occurrence of SBC. In addition, the genotype AA was associ-
ated with larger tumor and shorter PFS.

Galectin-3 participates in many biological processes,
including tumor pathogenesis and proliferation (40).
Numerous studies have demonstrated that the levels of levels
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Variables HR (95% CI)
Univariate analysis
Diameter a 1.028 (0.999, 1.058)
292A>C(AAvs. CC+AC) @ 6.653 (2.239, 19.763
Gender (female vs. male) — 1.666 (0.793, 3.501)
Treatment history (Y vs. N) a —_— 4.057 (1.893, 8.693)
Time before a ¢ 0.971 (0.941, 1.002)
Lobulation (Y vs.N) - 1.294 (0.609, 2.748)
Septa (Nvs. Y) 2 -— 1.948 (0.916, 4.144)
Blood supply (abundant vs. poor) a L 0.531 (0.254, 1.107)
Resection grade (290%vs. <90%) a * 0.344 (0.159, 0.743)
Histopathology (CO+CH vs. RG) . 0.485 (0.192, 1.220)
Multivariate analysis
Diameter 1.009 (0.981, 1.038)
292A>C(AAvs. CC+AC) b 7.219 (2.347, 22.204
Treatment history (Y vs. N)b —_—— 4.486 (1.957, 10.282
Time before 1.000 (0.972, 1.028)
Septa (N vs. Y) - 1.341 (0.611, 2.947)
Blood supply (abundant vs. poor) -« 0.727 (0.312, 1.697)
Resection grade (290%vs. <90%) - 0.617 (0.268, 1.423)
I
01 10

Figure 3. Univariate and Multivariate Cox regression model for tumor progression risk. The black dots indicate the hazard ratio, and horizontal lines represent
95% CIs. Y, yes; N, no; HR, hazard ratio; CI, confidence interval; CO, conventional; RG, rapid growth; CH, chondroid. *P<0.1; ®P<0.05.

galectin-3 were higher in chordoma compared with chon-
drosarcoma (29,30). Shen et al (28) and Wang et al (39) also
reported that galectin-3 was highly expressed in chordoma.
Shen et al (28) also noted that galectin-3 was not expressed in
the normal notochord remnant tissues surrounding the chor-
doma. Gotz er al (31) demonstrated that the level of galectin-3
was higher in chordoma tissues compared with fetal notochord
tissues and adult nucleus pulpous cells. It was known that chor-
doma arises from the remnants of human notochord tissue,
suggesting that galectin-3 may have an important role in the
pathogenesis and physiological processes of SBC.

Although several galectin-3 SNP loci have been reported,
no report has been published on the association between
the presence of galectin-3 SNP loci and the risk of SBC.
Meyer et al (41) reported an association between rs4644 (+191
C>A) with LGALS3 and demonstrated that the functional
germline mutation Pro64His at this position was associated
with a decreased risk of prostate cancer. However, in the
present study, no significant differences in the frequency of
C>A mutations at LGALS3 +191 were observed between the
SBC group and the control group, indicating that variations at
this position is not associated with SBC.

Hu et al (34) reported a higher risk of rheumatoid arthritis
in members of the Taiwanese population carrying allele C at
LGALS3 +292 A>C with a relatively low concentration of
serum galectin-3 protein. Hu ef al (34) concluded that the
genotype at LGALS3 +292 was likely to affect the secre-
tion of galectin-3 protein, and therefore affect its function
in the body. In the present study, it was observed that people
carrying the AA genotype and the allele A at LGALS3+292

A>C had a higher risk of SBC compared with patients with
CC and CA. Therefore, it was concluded that the variation
at this position played a role in the pathological process that
associated with SBC by affecting the level of galectin-3
secreted in the body.

Chen et al (32) found that the presence of the AA geno-
type and allele A at LGALS3+292 A>C increased the risk
for glioma. Among glioma patients, patients with high-grade
glioma and short survival were reported to have higher
percentage of the AA genotype compared with the CC or AC
genotype. There are three pathological types of chordoma:
Conventional chordoma (49 cases in the present study),
chondroid chordoma (2 cases) and dedifferentiated chordoma
(1 case). Due to the limited number of chondroid chordoma
and dedifferentiated chordoma and the lack of clinical data, no
further analysis was performed in the present study.

A number of previous studies reported that galectin-3
has an important role in tumor metastasis and anti-apop-
tosis (42-45). Therefore, an analysis of the genotypes of the
two SNP loci was undertaken together with clinical features,
survival and progression analysis to clarify if different geno-
types of galectin-3 affect the clinical features and prognosis of
patients with SBC. The results in the present study suggested
that the genotypes do not affect the overall survival of patients
with SBC. However, it was indicated that the +292 A>C
genotype significantly affects PFS, while +191 C>A did not.
Considering the association between the 4292 A>C genotype
and the occurrence of SBC as well as the function of galectin-3
mentioned previously, it was concluded that that the 4292 A>C
genotype was associated with progression of SBC.
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The present study analyzed the genotypes of LGALS3
in SBC. However, there are a number of limitations. First, as
the incidence of SBC is extremely low, the number of cases
included in the present study is relatively small. Consequently,
the conclusions need to be confirmed using a larger number of
cases. Secondly, the length of the follow-up time was not suffi-
cient, therefore these patients will continue to be followed up
and a more comprehensive analysis will be carried out. Finally,
all subjects in the present study were Chinese, so whether the
results are applicable to other ethnic groups is not yet known.

In summary, among the population in China, the presence
of allele A and AA genotype at LGALS3 +292 A>C were
found to be associated with a higher risk of SBC, and AA
genotype at +292 A>C were associated with larger tumors and
a shorter PFS. The present study provides a basis for further
studies on galectin-3 in patients with SBC at the genetic level.
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