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Objectives: To examine the expression of ALDOB in gastric cancer (GC) tissue and to reveal
its potential clinicopathological and prognostic significance.

Materials and methods: We screened for genes that were differentially expressed between
GC and nontumor tissues using a microarray, specifically the Affymetrix U133 Plus 2.0 Array
platform. We then verified the transcriptional and translational levels of ALDOB by perform-
ing quantitative real-time polymerase chain reaction (QRT-PCR) and immunohistochemistry
(IHC). In addition, a merged data set based on the Gene Expression Omnibus was generated
and a survival analysis performed.

Results: The microarray analysis revealed that ALDOB was downregulated (more than
sevenfold) in GC compared with nontumor tissue. Both qRT-PCR and IHC validated the decrease
of ALDOB in GC tissue. Moreover, we found that the expression of ALDOB was significantly
related to tumor-invasion depth, lymph-node metastasis, distant metastasis, and TNM stage.
The survival analysis, based on the IHC and merged data set, indicated that the overall survival
was better in patients with high ALDOB expression. The Cox regression analysis showed that
ALDOB expression was an independent prognostic factor for GC.

Conclusion: The expression of ALDOB in GC tissue was significantly related to the clinico-
pathological features and prognosis of the disease, thus suggesting that ALDOB could act as a
novel molecular marker for GC.
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Introduction
Gastric cancer (GC) is the fifth-commonest cancer and third-leading cause of cancer
mortality worldwide, with approximately 951,000 new cases and 723,000 deaths in
2012." In the People’s Republic of China, GC remains the third-commonest cancer
(~420,000 new cases a year) and is the third-leading cause of cancer-related death
(~290,000 deaths a year).? Although there have been great improvements in diagno-
sis and treatment, the 5-year survival rate for patients with GC remains at 25%-30%
worldwide.® The cause of gastric carcinogenesis is very complicated: both environ-
mental and host-related factors play critical roles in its etiology. Exploration of the
underlying molecular mechanisms of GC pathogenesis is crucial to improving the
diagnosis, treatment, and prognosis of this disease.* Therefore, studies have focused
on the molecular mechanisms of GC, and a number of potential biomarkers have been
found, such as HER2, EGFR, and the MET proto-oncogene.>’ However, specific and
reliable molecular markers are limited; it is critical to identify new biomarkers for GC
to aid in early diagnosis, treatment strategy, and prognosis evaluation.

ALDO, also known as fructose-bisphosphate aldolase, includes three isozymes
(ALDOA, -B, and -C). Its major function is to catalyze the reversible conversion of
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fructose-1,6-bisphosphate into dihydroxyacetone phosphate
and glyceraldehyde-3-phosphate.®* ALDOB is mainly
expressed in the liver, and has a sequence similar to ALDOA
(66% identity) and ALDOC (68% identity).>' Abnormal
changes in ALDOB correlate with many diseases, such as
hereditary fructose intolerance, hepatitis, liver cirrhosis, and
even cancer.'""'? Previous studies have found that the aber-
rant expression of ALDO has a close relationship with lung
squamous cell carcinoma, oral squamous cell carcinoma,
and osteosarcoma.’>'® Asaka et al found that ALDOB was
significantly decreased in hepatocellular carcinoma (HCC)
and markedly reduced in GC."' Recent research has demon-
strated an obvious reduction of ALDOB in HCC, and also
revealed its potential roles in HCC.'*'” However, the role of
ALDOB in stomach cancer remains largely unknown. In the
present study, we detected the comparative expression levels
of ALDOB in GC tissues and paired nontumor tissues. Our
findings revealed the potential relationship of ALDOB with
the clinicopathological characteristics of GC and its prog-
nostic significance.

Materials and methods

Patients and tissue specimens

Paired fresh specimens were collected from 44 patients who
had undergone radical gastrectomy for GC at Zhejiang Pro-
vincial People’s Hospital from May 2011 to June 2012. Both
the tumor lesions and adjacent nontumor mucosa were rapidly
frozen in liquid nitrogen after resection and stored at —80°C.
Ten matched specimens were used to perform a GeneChip®
Array (Affymetrix U133 Plus 2.0 Array platform); the
remaining samples were used for quantitative real-time poly-
merase chain reaction (QRT-PCR). For immunohistochemical
analysis, another 116 patients with GC who had undergone
curative resection at Zhejiang Provincial People’s Hospital
during 20062008 were recruited for this study. The fresh
tumor specimens were fixed in 4% (v/v) paraformaldehyde
and then embedded in paraffin until use. The patients were
aged 30-82 years (median 59 years), and included 82 males
and 34 females. All cases were followed up until December
2014. Each patient’s clinicopathological data were collected,
including age, sex, tumor location, size, pathological differ-
entiation, invasion depth, node metastasis, distant metastasis,
and tumor-node-metastasis (TNM) stage. The diagnosis of
all patients was confirmed by two pathologists according to
the American Joint Committee on Cancer’s AJCC Cancer
Staging Manual (seventh edition).'® Sixty nontumor gastric
tissue specimens from patients without tumors were acquired
by endoscopy as controls.

This study was approved by the ethics committee of
Zhejiang Provincial People’s Hospital, and all patients
signed an informed consent. No patient enrolled in this
study had ever received either chemotherapy or radiotherapy
prior to surgery.

Microarray analysis

Total RNA was extracted from ten pairs of GC tissue and
adjacent nontumor mucosa using Trizol reagent (Thermo
Fisher Scientific, Waltham, MA, USA) following the manu-
facturer’s instructions. The RNA integrity number, detected
by an Agilent Bioanalyzer 2100 (Agilent Technologies, Santa
Clara, CA, USA), was used to determine RNA integrity.
Total RNA meeting the specified quality criteria (integrity
numbers =7 and 28S/18S =0.7) were further purified using an
RNase-Free DNase Set (Qiagen NV, Venlo, the Netherlands)
and an RNeasy® microkit (Qiagen) according to the manu-
facturer’s instructions. Purified total RN A was then used for
obtaining biotin-labeled complementary RNA by applying
the GeneChip® 3’IVT Express Kit (Affymetrix, Santa Clara,
CA, USA) according to the manufacturer’s instructions.
Then, the GeneChip® hybridization, wash, and stain kit
(Affymetrix) was used for performing the array hybridiza-
tion and wash, with the use of a GeneChip® Hybridization
Oven 645 (Affymetrix) and a GeneChip® Fluidics Station 450
(Affymetrix). All arrays were scanned using a GeneChip®
Scanner 3000 (Affymetrix) and Command Console Software
3.1 (Affymetrix) with the default settings. Raw data were nor-
malized by the MAS 5.0 algorithm with GeneSpring GX 11.0
software (Agilent Technologies). Significance analysis of
microarrays was used to identify genes that were differentially
expressed between the GC and nontumor tissues. Genes were
considered to be differentially expressed when the tumor
versus nontumor signal log-ratio values were =2 or =0.5.
Genes (fold change =2 or =0.5, P<<0.05) were selected
for further analysis. Heat-map plots were done with the
R package “pheatmap” for the target genes. Gene-ontology
and pathway-enrichment analyses were done using Fisher’s
exact test with the R package “clusterProfiler” for the target
genes. Gene-ontology categories and pathways with Fisher’s
exact-test P-values <0.05 were selected.

qRT-PCR

Total RNA from the frozen GC and adjacent nontumor
tissues was isolated using the Trizol® reagent. Then, RNA
was reverse-transcribed to complementary DNA with
the PrimeScript™ RT reagent kit (Takara, Tokyo, Japan)
following the manufacturer’s instructions. GAPDH was used
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as an internal control. qRT-PCR to detect the messenger
RNA (mRNA) level of ALDOB was performed using the
Mx3000P gqPCR system (Stratagene, La Jolla, CA, USA)
using the SYBR® Premix Ex Taq™ II kit (Takara). The
primer sequences for ALDOB and GAPDH were as follows:
ALDOB forward, 5-GCT ATC CAG GAA AAC GCC
AAC GC-3’; ALDOB reverse, 5-TTC ACT CAT GCC
ACC AGA CAA AA-3; GAPDH forward, 5-TGA AGG
TCG GAG TCA ACG G-3’; and GAPDH reverse, 5'-CTG
GAA GAT GGT GAT GGG ATT-3". The PCR reaction
procedure was as follows: an initial denaturation (95°C for
4 minutes), 40 cycles of amplification (95°C for 10 seconds,
then 59°C for 20 seconds, and 72°C for 20 seconds).
Melting-curve analysis was performed at the end of the
PCR cycles. Each qRT-PCR was performed in triplicate, and
then the mean value was calculated. The expression level
of ALDOB mRNA was determined using 2744, in which
ACt = Ct(ALDOB) — Ct(GAPDH).

Immunohistochemistry

Immunohistochemical staining was performed using an
SP-9000 detection kit (ZSGB-Bio, Beijing, People’s Republic
of China) on 4 um-thick, formalin-fixed, paraffin-embedded
tissue slices. All paraffin sections were routinely deparaf-
finized and rehydrated in xylene and graded ethanol solu-
tions. After hydration, high-pressure antigen retrieval was
performed in 10 mM sodium citrate buffer (pH 6). All sections
were then successively incubated with 3% (v/v) H,O, solution
for 15 minutes and 10% (v/v) goat serum for 20 minutes to
block endogenous peroxidase activity and nonspecific binding
at room temperature. The sections were incubated at 4°C over-
night with an anti-ALDOB antibody (1:100 dilution; Abcam,
Cambridge, UK), a primary rabbit monoclonal antibody
against ALDOB. The sections were subsequently incubated
with a biotin-labeled secondary antibody for 20 minutes
and with horseradish peroxidase-labeled streptavidin for
another 20 minutes at room temperature. Finally, all slides
were stained with 3,3’-diaminobenzidine tetrahydrochloride
(ZSGB-Bio), followed by counterstaining, dehydration, and
mounting. As a control, immunohistochemical staining with-
out the anti-ALDOB antibody was also performed.

All sections were evaluated independently by two pathol-
ogists blinded to the clinicopathological characteristics.
Ambiguous cases were judged after discussion among them.
A combined scoring system, based on staining intensity and
extent, was used to evaluate the expression level of ALDOB.
Staining intensity was scored from 0 to 3+ as per the follow-
ing criteria: 0 (no staining), 14+ (weak immunoreactivity),

2+ (moderate immunoreactivity), and 3+ (strong immuno-
reactivity). Cells showing positive staining were catego-
rized as per the following criteria: 0 (<5% positive cells),
1+ (5%—-25% positive cells), 2+ (26%—-50% positive cells),
3+ (51%—-75% positive cells), and 4+ (76%—100% positive
cells). The total score of each case was obtained by multi-
plying the intensity and proportion scores. Final scores from
0 to 3 were regarded as negative staining for ALDOB, and
final scores from 4 to 12 were regarded as positive staining
for ALDOB.

GEO data set and survival analysis

A data set containing 876 GC samples was generated as
described previously for breast cancer.' In brief, we set up
the data set using gene-expression data downloaded from
the Gene Expression Omnibus (GEO; http://www.ncbi.nlm.

nih.gov/geo). For this, we utilized the keywords “gastric”,
“cancer”, “GPL96”, and “GPL570”. Only publications
containing raw gene-expression files, clinical survival infor-
mation, and at least 30 patients were included. Affymetrix
HG-U133A (GPL96) and HG-U133 Plus 2.0 (GPL570) gene
chips were considered because of their overlapping 22,277
probe sets. The raw CEL files were MAS 5.0-normalized
in the R statistical environment (http://www.r-project.org)

using the Affy Bioconductor library. Finally, we performed
a second scaling normalization to set the average expression
on each chip to 1,000 to reduce batch effects.?” Kaplan—Meier
analysis was performed using GraphPad Prism® version 5.0
(GraphPad Software, San Diego, CA, USA).

Statistical analysis

Statistical analysis was performed using SPSS 19.0 (IBM,
Armonk, NY, USA) and GraphPad Prism® version 5.0. The
Wilcoxon signed-rank test was used to analyze the ALDOB
mRNA levels in the paired specimens; a y? test was used
to examine the correlation between ALDOB expression
and clinicopathological parameters. Kaplan—-Meier survival
curves were plotted, and survival data were analyzed by a
log-rank test and univariate and multivariate Cox regres-
sion analyses. A difference was considered significant
when P<0.05.

Results
ALDOB-gene expression detected via

microarray

Differences in gene expression between GC and nontumor
tissues were analyzed using a complementary RNA-based
microarray. The raw data files have been submitted to GEO
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Table | Examples of genes significantly downregulated in gastric cancer

Probe-set ID P-value Fold change Gene Entrez Chromosomal UniGene ID
(TvsN) symbol Gene ID location

204705_x_at 0.001758 0.140981 11 ALDOB 229 chr9q21.3-q22.2 Hs.530274
206461_x_at 5.55E-06 0.19372810 MTIH 4496 chrléql3 Hs.438462
213953 _at 0.001642 0.24914121 KRT20 54474 chrl7q21.2 Hs.84905
241981 _at 0.000162 0.25906518 FAM20A 54757 chri7q24.2 Hs.268874
227948 at 9.90E-06 0.28067371 FGD4 121512 chri2pll.2l Hs.117835
215563_s_at 0.00418 0.30904312 MSTIP9 11223 chrip36.13 Hs.655432
201348_at 0.000617 0.33314741 GPX3 2878 chr5q23 Hs.723871
214235_at 0.001145 0.33344691 CYP3A5 1577 chr7q21.1 Hs.695915
209894 _at 0.042845 0.36366159 LEPR 3953 chrip3l Hs.723178
207017_at 0.005814 0.37384713 RAB278B 5874 chri8q21.2 Hs.25318
205112_at 0.000528 0.38194046 PLCEI 51196 chrl0q23 Hs.655033
211470_s_at 0.007601 0.38232091 SULTIC2 6819 chr2ql2.3 Hs.436123
1559706_at 0.002404 0.40676872 RGNEF 64283 chr5ql3.2 Hs.482521
207222_at 0.005203 0.40781420 PLA2GI0 8399 chriépl3.1-pl2 Hs.567366

Notes: P-values were based on student’s t-test. A difference was considered significant when P<<0.05.

Abbreviations: T, tumor tissue; N, nontumor tissue.

(accession GSE79973). Many genes involved in tumor
genesis, growth, metastasis, and tumor suppression were
identified. The results of heat-map and bioinformatic analy-
sis are presented in Figures S1 and S2, respectively. The
microarray analysis revealed that ALDOB was one of the
most downregulated genes, with greater than a sevenfold
change between the nontumor and GC tissues (P<<0.01)
(Table 1). Therefore, it was selected as a promising candidate
biomarker, and we attempted to investigate its potential role
in GC in this study.

ALDOB-mRNA expression in GC and

nontumor tissues
The qRT-PCR analysis detected the mRNA expression
of ALDOB in 34 pairs of GC and nontumor specimens.
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Figure | qRT-PCR results from GC and nontumor tissues.

The overall expression level of ALDOB in GC was sig-
nificantly lower than that in the adjacent nontumor tissues
(P<0.001) (Figure 1A). In individuals, the ALDOB mRNA
level was significantly downregulated in the GC tissue com-
pared with its paired nontumor tissue in 28 (82.3%) patients
(Figure 1B).

ALDOB-protein expression in GC and

nontumor tissues

The protein-expression level of ALDOB was analyzed
in 116 GC cases using immunohistochemistry (IHC). As
shown in Figure 2, ALDOB was mainly localized in the
cytoplasm, and occasionally in the nuclei. Furthermore,
the positive-expression rate of ALDOB in nontumor gas-
tric tissues was higher than that in GC tissue, with 33.6%

w

m Cancer tissues
m Nontumor tissues
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Notes: (A) The mRNA expression level of ALDOB in GC tissue was much lower than that in nontumor tissue (P<<0.001); The Box and Whiskers plot was done via Tukey’s
method, in which the upper and lower of endpoints were calculated by |-5IQR. P-value was derived from Wilcoxon Sign-Rank test. (B) relative mRNA expression levels of

ALDOB in 34 paired samples.

Abbreviations: qRT-PCR, quantitative real-time polymerase chain reaction; GC, gastric cancer; mMRNA, messenger RNA.
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Figure 2 Immunohistochemical analysis of ALDOB in GC and nontumor tissues.

i
o BN
)
R
“

in !

a
3

.
v

Notes: Positive staining of ALDOB in nontumor gastric tissue: (A) 200x; (B) 400x. Positive staining of ALDOB in GC tissue: (C) 200x; (D) 400x. Negative staining of

ALDOB in GC tissue: (E) 200x; (F) 400x.
Abbreviation: GC, gastric cancer.

(39 of 116) ALDOB-positive staining in GC specimens and
86.7% (52 of 60) ALDOB-positive staining in nontumor
tissues (P<<0.001).

Correlations between ALDOB
expression and clinicopathological

features

The relationships between ALDOB expression and clini-
copathological data were then investigated. We found that
ALDOB expression was significantly correlated with inva-
sion depth (P=0.001), lymph-node metastasis (P<<0.001),
distant metastasis (P=0.014), and TNM stage (P<<0.001).
However, no correlations were observed between ALDOB
expression and sex (P=0.537), age (P=0.327), tumor size
(P=0.472), location (P=0.551), or the degree of histological
differentiation (P=0.253) (Table 2).

Association between ALDOB expression
and prognosis

According to the Kaplan—Meier survival curve based
on the IHC (Figure 3A), we discovered that the median
survival period of patients with ALDOB-positive expres-
sion was longer than that of ALDOB-negative expression
(58 vs 17 months, log-rank P=0.0001). The multivariate Cox
regression analysis revealed that local invasion (P=0.006),
distant metastasis (P<<0.001), and ALDOB expression
(P=0.028) were independent prognostic factors for GC

Table 2 Association between ALDOB expression and clinic-
opathological data

OncoTargets and Therapy 2016:9

Parameters Cases (n) ALDOB-expression P-value®
level
Positive Negative

Sex 0.537
Male 82 29 53
Female 34 10 24
Age (years) 0.327
=60 55 16 39
<60 6l 23 38
Tumor size (mm) 0.472
=50 66 24 42
<50 50 15 35
Tumor location 0.551
Fundus 31 8 23
Body 40 15 25
Antrum 45 16 29
Differentiation 0.253
Well/moderate 48 19 29
Poor 68 20 48
Local invasion 0.001*
TI-T2 29 17 12
T3-T4 87 22 65
Node metastasis <0.001*
Yes 86 19 67
No 30 20 10
Distant metastasis 0.014*
Yes 24 3 21
No 92 36 56
TNM stage
1=l 39 29 10 <0.001*
-1V 77 10 67
Notes: *Based on }? test; *significant difference.
Abbreviation: TNM, tumor-node-metastasis.
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A 1001 Log-rank P=0.0001 B 1004 Log-rank P<0.0001
Median survival (58 vs 17) Median survival (58.7 vs 25.1)
80 - Hazard ratio =0.42 (0.27-0.65) 80 - Hazard ratio =0.64 (0.53-0.76)
— 601 = i
= = 60
2 2
2 40- 2 40-
> >
(72) (72]
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OS (months)

—— ALDOB-positive (n=39)
—— ALDOB-negative (n=77)

Figure 3 Kaplan—Meier survival curves for the ALDOB-positive (high) and ALDOB-n

OS (months)

—— ALDOB-high (n=289)
—— ALDOB-low (n=587)

egative (low) groups.

Notes: (A) Kaplan—-Meier survival curves based on immunohistochemistry showed that the prognosis in patients with positive expression of the ALDOB protein was better
than those with negative expression (P=0.0001). (B) Kaplan—Meier survival curves based on a merged data set showed that the prognosis in patients with high expression of
ALDOB messenger RNA was better (P<<0.0001). P-values were based on Log-rank test. A difference was considered significant when P<<0.05.

Abbreviation: OS, overall survival.

(Table 3). Another Kaplan—Meier survival analysis per-
formed on our merged GC data set (n=876) demonstrated that
high expression of ALDOB indicated better overall survival
for patients with GC (hazard ratio 0.64, 95% confidence
interval 0.53-0.76; log-rank P<<0.0001). Median survival
in the ALDOB-high group was 58.7 months compared with
25.1 months in the ALDOB-low group (Figure 3B).

Discussion

The mortality of GC remains high worldwide. Mortality rates
are highest in developing countries, particularly in eastern
Asia (14 in 100,000 in males, 9.8 in 100,000 in females).!
The main reason for the high mortality of GC is its late detec-
tion, due to the absence of early specific symptoms.?! Despite
the improvement in treatment for GC, including surgery,
chemotherapy, and radiotherapy, the efficacy of treatments
for advanced cancer is still unsatisfactory.?? In recent years,
studies have revealed that molecular targets can play a signifi-
cant role in prognosis prediction and biological treatment.**>?*
The application of trastuzumab (a HER2-targeting antibody)
and ramucirumab (a VEGFR2-targeting antibody) are typical

treatments in corresponding GC types.?** Therefore, the
exploration of novel molecular markers is essential for the
early diagnosis of GC, targeted therapies, and prognosis
evaluation.

Metabolic reprogramming, a hallmark of malignancy
involving changes in glycolytic enzymes, is becoming widely
recognized.”® ALDO, which contains four catalytic tetramers,
is akey enzyme in glycolysis.’ Evidence has shown that ALDO
not only takes part in glycometabolism but is also involved in
cell proliferation, signal transduction, and transcription. There-
fore, the aberrant alteration of ALDO could be responsible for
malignant transformation.?”? In recent years, studies of the
underlying roles of ALDO in cancer have become popular, and
have revealed that the abnormal expression of ALDO has a
close relationship with lung and oral squamous cell carcinoma,
osteosarcoma, pancreatic carcinoma, and HCC.,'3-1630

ALDOB, which contains a large number of ALDOB-
specific amino acid residues (eg, Phe58, Glu/Asp60, and
Ser68) in its isozyme-specific region 2, is mainly responsible
for cleaving fructose-1-phosphate into dihydroxyacetone
phosphate and glyceraldehyde.'?*! In the human body, the

Table 3 Multivariate Cox regression survival analysis of clinicopathological data and ALDOB expression in patients with gastric cancer

Variables Cases (n) Hazard ratio 95% confidence interval P-value
Local invasion (T3-T4/T1-T2) 87/29 2914 1.369-6.204 0.006*
Node metastasis (yes/no) 86/30 1.405 0.699-2.824 0.340
Distant metastasis (yes/no) 24/92 3.454 1.963-6.079 <0.001*
TNM stage (I1I-1V/I-1) 77139 0.536 0.202-1.425 0.211
ALDOB expression (positive/negative) 39177 0.442 0.213-0.916 0.028*

Note: *Significant difference.
Abbreviation: TNM, tumor-node-metastasis.
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highest concentration of ALDOB is in the liver; it is also dis-
tributed in other tissues, such as the kidney, small intestine, and
stomach.’*3? Hereditary fructose intolerance, an autosomal-
recessive disorder with characteristics of fructose intolerance,
is caused by mutations occurring in the ALDOB gene.'? In pre-
vious studies, a remarkable decrease in ALDOB was detected
in GC, HCC, and clear cell renal cell carcinoma.''*>* Peng
et al identified that the downregulation of ALDOB positively
correlated with aggressive features of tumors, such as poor dif-
ferentiation, a higher grade of TNM stage, earlier tumor recur-
rence, and shorter 5-year survival.!” Another study confirmed
that lower ALDOB expression in patients was correlated
with poor prognosis, and revealed the possible mechanism of
ALDOB: ALDOB inhibited HCC metastasis by elevating the
expression level of TET], a gene acting as a tumor suppres-
sor with the function of promoting DNA demethylation.'¢**
However, the potential role of ALDOB expression in GC
was not clear. The present study is the first to investigate the
underlying significance of ALDOB in the clinicopathological
characteristics and prognosis of GC.

According to our microarray analysis, ALDOB was
dramatically downregulated (more than sevenfold) in GC
tissues compared with adjacent nontumor tissues. qRT-PCR
and IHC were performed to verify the differential expression.
Our results demonstrated that ALDOB in GC tissues was
distinctly lower than that in nontumor tissues, both at the
transcriptional and translational levels. Moreover, we found
that the expression of ALDOB was negatively related with
tumor-invasion depth, node metastasis, distant metastasis,
and TNM stage in GC patients. Furthermore, the long-term
survival time for patients with lower ALDOB expression
was shorter than that of patients with higher expression. The
multivariate analysis indicated that ALDOB expression was
an independent prognostic factor after surgical treatment.
These results indicated that lower expression of ALDOB
was a common characteristic of GC, and that ALDOB might
represent a prognostic biomarker and therapeutic target
in patients with GC. However, how ALDOB participates
in cancer generation, progression, and metastasis is still
largely unclear, and further in vitro or in vivo investigation
is required to reveal the molecular mechanisms.

Conclusion

ALDOB was significantly decreased in GC tissue, and
downregulation of ALDOB was closely related to poor
pathological features and worse long-term survival. These
findings indicate that ALDOB might act as a tumor suppres-
sor in GC, suggesting that ALDOB could serve as a novel

prognostic biomarker and a potential treatment target in
patients with GC.
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Figure S1 Heat map of ten paired tumor tissues (T) and nontumor tissues (N) according to gene-expression profiles.
Note: A total of 50 genes meeting the following criteria: fold change =|6|, P<<0.05.
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