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Abstract: Lung adenocarcinoma (LAC) is one of the common reasons of cancer-related death with few biomarkers 
for diagnosis and prognosis. Solute carrier family 2 member 1 protein, SLC2A1, has been associated with tumor pro-
gression, metastasis, and poor prognosis in many human solid tumors. However, little is reported about its biologi-
cal functions in lung adenocarcinoma. Here we observed a strong up-regulation of SLC2A1 in patients with LAC and 
found that SLC2A1 was significantly correlated with prognosis. Knockdown of SLC2A1 in LAC cells inhibits cellular 
proliferation and plate clone formation in vitro as well as suppression of glucose utilization. Meanwhile, silencing of 
SLC2A1 also suppresses tumor metastasis in vitro. Mechanistically, GSEA showed that genes in cell cycle pathway 
were prominently enriched in the higher SLC2A1 group. By a large-scale proteomic analysis, we revealed that cell 
cycle protein level was significantly increased in SLC2A1-high group. Collectively, our findings indicate that elevated 
SLC2A1 is a critical modulator in lung adenocarcinoma progression by altering glucose metabolism and the cell 
cycle pathway, and also suggest SLC2A1 as a promising target for lung adenocarcinoma therapy.
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Introduction

Lung cancer is one of the most malignant 
tumors and is the leading cause of cancer-relat-
ed mortality worldwide [1]. Among lung can-
cers, lung adenocarcinoma (LAC) is the most 
common histopathological subtype, and des- 
pite recent advances in the elucidation of 
molecular mechanisms and surgical and che-
motherapeutic interventions, the prognosis of 
LAC has not been improved satisfactory [2, 3]. 
Therefore, the molecular mechanisms of LAC 
need to be revealed in further detail to identify 
efficient molecular markers, including predic-
tive markers for LAC, and to establish favorable 
treatment strategies for LAC. It has been 
reported that several regulators of the glycoly-
sis pathway are detected in several premalig-
nant lesions and tumors, which suggests that 
these proteins may participate in early carcino-

genesis and progression of cancer [4]. Warburg 
effect not only promotes tumor cell proliferation 
by providing cellular building blocks, but also 
favors tumor cell metastasis by acidified micro-
environment through increased production of 
lactate [5]. Therefore, glycolysis pathway might 
be a potential targetable pathway for cancer 
therapy.

Solute carrier family 2 facilitated glucose trans-
porter member 1 (SLC2A1), also known as glu-
cose transporter 1 (GLUT1), is a crucial protein 
in the cellular energy metabolism pathway. In 
normal tissues, GLUT1 is limited to be expr- 
essed on erythrocytes and endothelial cells in 
the blood-brain barriers [6]. Recently, SLC2A1 
has been demonstrated to be a pivotal rate-
limiting element in the transport of glucose in 
malignancy cells and over-expressed in several 
different types of human carcinomas, including 
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liver, pancreatic, endometrial, and breast can-
cers, as well as lung cancer [7-10]. These stud-
ies suggest that SLC2A1 could be one of the 
driver genes in tumors. However, the expres-
sion pattern and cellular functions of SLC2A1 
in LAC remain largely unexplored.

In this study, we observed that SLC2A1 was 
over-expressed in LAC tumors by dataset an- 
alysis and found the significant correlation 
between SLC2A1 expression and prognosis. 
We further explored the functional significance 
of SLC2A1 in LAC tumorigenesis and demon-
strated that SLC2A1 promoted LAC cells growth 
and enhanced LAC cells migration in vitro via 
enhancement of glucose utilization.

Material and methods

Cell culture and reagent

Human LAC cell lines NCI-H1793, NCI-H1975, 
NCI-H23 and HCC827 were all purchased from 
American Type Culture Collection (ATCC, Man- 
assas, VA). All of these cells were cultured in 
indicated medium according to ATCC protocols, 
and supplemented with 10% (v/v) fetal bovine 
serum (FBS) and 1% antibiotics (100 μg/ml 
streptomycin and 100 units/ml penicillin) at 
37°C in a humidified incubator under 5% CO2 
condition. 

Quantitative real-time PCR

Total RNA was extracted from H1793 and 
HCC827 cells using Trizol reagent (Takara, 
Japan), and reversely transcribed through Pri- 
meScript RT-PCR kit (Takara, Japan) according 
to the manufacturer’s instructions. Quantita- 
tive real-time PCR was performed with SYBR 
Premix Ex Taq (Takara, Japan) on a 7500 Real-
time PCR system (Applied Biosystems, Inc. 
USA). Primer sequences used in this study were 
as follows: SLC2A1, forward: 5’-AAGGTGATCGA- 
GGAGTTCTACA-3’, reverse: 5’-ATGCCCCCAACA- 
GAA AAGATG-3’; β-actin, forward 5’-ACTCGTC- 
ATACTCCTGCT-3’, reverse 5’-GAAACTACCTTCA- 
ACTCC-3’. The 2-ΔCt method was used to quanti-
fy the relative SLC2A1 expression levels and 
normalized using the β-actin expression.

Data mining

The official report by the TCGA group on lung 
adenocarcinoma was published, and our repro-
duction abided by the rules of the TCGA req- 

uest. Two types of data were downloaded from  
the TCGA website (https://cancergenome.nih.
gov/): mRNA expression by RNA sequencing 
and protein level by reverse-phase protein 
arrays (PRPAs).

Western blotting

Cell total protein was extracted using a total 
protein extraction buffer (Beyotime, China) and 
the protein concentration was measured using 
a BCA Protein Assay Kit (Pierce Biotechnology). 
Cell lysates were separated by 8-12% SDS-
PAGE gel electrophoresis and transferred to a 
PVDF membrane. After blocking with 1% BSA, 
the membrane was probed with one of the  
following primary antibodies: SLC2A1, β-actin, 
CCNB1, CCND1 (Proteintech Group, US) and 
species-specific secondary antibodies (CST, 
US). Bound secondary antibodies were detect-
ed by Odyssey imaging system (LI-COR Bio- 
sciences, Lincoln, NE). 

Establishment of stable SLC2A1 knockdown 
cell lines

Short hairpin RNA (shRNA)-containing plasmids 
were packaged into lenti-virus and virus titers 
were determined. Two target cell lines, H1793 
and HCC827, were infected with 1 × 106 recom-
binant lentivirus-transducing units in the pres-
ence of 6 μg/ml polybrene (Sigma, Shanghai, 
China). The sequences targeting SLC2A1 are as 
follows; sh-1: 5’-CCGGGCGGAATTCAATGC TGA- 
TGATCTCGAGATCATCAGCATTGAATTCCGCTTTT- 
TG-3’; sh-2: 5’-CCGGCTTCTATTACTCCACGAG- 
CATCTCGAGATGCTCGTGGAGTAATAGAAGTTTT- 
TG-3’. The stable SLC2A1 knockdown cells 
were selected in the presence of 2 μg/ml puro-
mycin. The knockdown efficacy was tested by 
western blotting and real time PCR.

Cell viability assay

For cell viability assay, cells were seeded into a 
96-well plate at 3 × 103 cells per well with 100 
μl culture medium and cultured at 37°C. The 
cell viability was quantified by Cell Counting 
Kit-8 (CCK-8, Dojindo, Japan). Briefly, by addi-
tion of 10% (v/v) CCK-8 to the culture medium 
and incubation for 1.5 h, cell viability was moni-
tored by measuring absorbance at 450 nm 
using a Power Wave XS microplate reader (BIO-
TEK). The experiment was performed in quintu-
plicate and repeated twice.
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Cell invasion assay

The invasive ability of LAC cells was measured 
by transwell model (Corning, NY, USA) accord-
ing to the manufacturer’s instructions. 700 μl 
RPMI 1640 or DMEM medium containing 5% 
(v/v) FBS was added to the lower chambers. 2 

× 104 Cells in 100 μl 1640 or DMEM medium 
were seeded into the upper compartment coat-
ed with 100 μL matrigel (BD Bioscience, USA). 
After the cells were incubated for 48 h, the non-
invading cells remained on the upper surface 
were scraped off. The invaded cells were fixed 
with 4% paraformaldehyde and stained with 

Figure 1. SLC2A1 expression is increased in lung adenocarcinama and correlated with survival rate. (A-D) The mRNA 
expression of SLC2A1 is upregulated in LAC tissues (T) compared with the normal lung tissues (N) revealed using 
the GSE7670 dataset (A), GSE3283 dataset (B), GSE10072 (C) and GSE31210 dataset (D). (E, F) The correlation 
between SLC2A1 expression and patient survival was conducted in GSE30219 dataset (E) and GSE31210 dataset 
(F). (G, H) Comparisons of overall survival (G) and disease-free survival (H) between lower SLC2A1 expression group 
and higher SLC2A1 expression group in TCGA data. P value was calculated by log-rank test. 
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0.1% crystal violet. The number of cells on the 
lower surface was counted under a light micro-
scope in six random fields. Each experiment 
was performed in triplicate and repeated twice.

Measurement of pyruvate, lactate and glucose

Cells were cultured in 24 well plates for 24 h. 
Pyruvate and lactate production was measured 
by the enzymetic method using a commercially 
available luorescence-based assay kit (Abcam, 
US). The glucose in the conditioned media was 
quantified using the Glucose Assay kit (Sigma, 
Shanghai, China). Quantities of glucose con-
sumed were normalized to the DNA content  
of each well and triplicate samples were an- 
alyzed.

3H-2-deoxyglucose transport assay

Cells were incubated in glucose-free Dulbecco’s 
modified eagle’s medium (DMEM) and then 
pulsed with 2 µCi of 3H-2-deoxyglucose (~60 
pmol) (PerkinElmer, Nanjing, China) for 10 min. 
The monolayers were quantitated by liquid  

C2A1 expression was significantly up-regulated 
in LAC tissues comparing with paired normal 
pancreatic tissues using GSE7670 (Figure  
1A, n = 27, P = 1.12E-10) and GSE32863 (Fig- 
ure 1B, n = 54, P = 2.39E-23). Expression of 
SLC2A1 was also remarkably higher in the  
LAC tissues than the unpaired normal lung  
tissues as revealed by GSE10072 (Figure 1C, P 
= 2.15E-16) and GSE31210 (Figure 1D, P = 
5.86E-21). 

To evaluate the prognostic significance of 
SLC2A1 in LAC patients, the correlation bet- 
ween SLC2A1 expression and corresponding 
clinical follow-up information were analyzed 
using Kaplan-Meier method. We determined 
the prognostic value of SLC2A1 at mRNA level 
using two GEO datasets and TCGA RNAseq 
dataset. As shown in Figure 1E and 1F, in GEO 
datasets, patients with higher SLC2A1 level 
had significantly shorter survival time than 
those with a lower SLC2A1 level. Similarly, in 
TCGA dataset, patients with higher SLC2A1 
level had marked shorter overall survival time 
and disease free survival time (Figure 1G and 

Table 1. Relationship between SLC2A1 expression and 
clinicopathological features of LAC patients

Total
SLC2A1

P Value
Low % High %

Age (years)
    < 60 136 57 41.9 79 58.1 0.015*
    ≥ 60 362 193 53.3 169 46.7
Gender
    Male 239 105 43.9 134 56.1 0.006**
    Female 278 154 55.4 124 44.6
Tumor size
    ≤ 3 cm 171 104 60.8 67 39.2 0.005**
    > 3 cm 277 130 46.9 147 53.1
Stage
    I 281 158 56.2 123 43.8 0.018*
    II 124 54 43.5 70 56.5
    III 84 34 40.5 50 59.5
    IV 26 11 42.3 15 57.7
Lymph node metastasis
    Absent 334 179 53.6 155 46.4 0.011*
    Present 171 71 41.5 100 58.5
Distant metastasis
    No 348 177 50.9 171 49.1 0.407
    Yes 24 10 41.7 14 58.3
*, P < 0.05, **, P < 0.01.

scintillation counting. The data is pre-
sented as counts per minute (CPM) per 
µg DNA.

Statistical analysis

Data were presented as the means ± 
SD. The SPSS software program (ver-
sion 19.0; IBM Corporation) was used 
for statistical analysis. Graphical rep-
resentations were performed with 
GraphPad Prism 5 (San Diego, CA) 
software. Survival curves were evalu-
ated using the Kaplan-Meier method 
and differences between survival 
curves were tested by the log-rank 
test. The student’s t-test was used  
for comparison between groups. P < 
0.05 was considered statistically signi- 
ficant. 

Results

SLC2A1 is over-expressed in LAC tis-
sues and predicts poor prognosis

To illustrate the expression pattern of 
SLC2A1 in LAC, we searched the mRNA 
expression level of SLC2A1 in four GEO 
datasets. The results showed that SL- 



Inhibition of SLC2A1 suppresses lung adenocarcinoma progression

10763 Int J Clin Exp Pathol 2017;10(11):10759-10769

1H). Taken together, these 
data above suggest that up-
regulated SLC2A1 predicts po- 
or prognosis and might con-
tribute to tumor progression in 
LAC patients.

Relationship between SLC2A1 
expression and clinical pa-
rameters in patients with LAC

To determine the clinical sig-
nificance of SLC2A1 expres-
sion in LAC, the Chi-square 
test was used to assess the 
relationships between SLC- 
2A1 Mrna expression and cor-
responding patients’ clinico-
pathologic parameters inclu- 
ding age, gender, TNM stage, 
tumor size, lymph node metas-
tasis and distant metastasis 
in TCGA data. The results sho- 
wed that SLC2A1 mRNA ex- 
pression in LAC tissues was 
significantly correlated with 
age (P = 0.015), gender (P = 
0.006), TNM stage (P = 0.018), 
tumor size (P = 0.005), lymph 
node metastasis (P = 0.011), 
while no significant associa-
tions were observed between 
SLC2A1 expression and dis-
tant metastasis (Table 1).

Correlations between SLC2A1 
mRNA expression and prog-
nosis of LAC patients 

We further evaluated the cor-
relation between SLC2A1 ex- 
pression and overall survival 
rate or disease-free survival 
rate of LAC patients in early or 
advanced TNM stage and in 
the presence or absence of 
lymphatic metastasis. Kaplan-
Meier analyses showed that 
overall survival time was sh- 
orter in LAC patients with 
higher SLC2A1 expression re- 
gardless the state of lymphat-
ic metastasis (Figure 2A) and 
TNM stage (Figure 2C). While 

Figure 2. SLC2A1 expression is correlated with disease-free survival  
rate dependent on TNM stage and lymph node metastasis. A: Comparison  
of overall survival in patients with or without lymph node metastasis was 
conducted based on SLC2A1 expression. B: Comparison of disease-free 
survival in patients with or without lymph node metastasis was conducted 
based on SLC2A1 expression. C: Comparisons of overall survival between 
lower SLC2A1 expression group and higher SLC2A1 expression group in  
early TNM stage (I-II) cohort and in advanced TNM stage (III-IV) cohort. D: 
Comparisons of disease-free survival between lower SLC2A1 expression 
group and higher SLC2A1 expression group in early TNM stage (I-II) cohort 
and in advanced TNM stage (III-IV) cohort. P value was calculated by log-rank 
test.
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Figure 3. Knockdown of SLC2A1 inhibited LAC cells viability in vitro. Interfere efficacy in H1793 and HCC827 cells 
was detected by Western blotting (A) and quantitative real-time PCR (B and C). Cell counting kit-8 (CCK-8) assay 
showed silencing of SLC2A1 inhibited cell growth in H1793 (D) and HCC827 cells (E). Knockdown of SLC2A1 in-
hibited the colony formation ability of H1793 (F) and HCC827 (G) cells, Scale bar: 5 mm. shcon versus shRNA-1 or 
shRNA-2, **P < 0.01.
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the correlation between SLC2A1 expression 
and disease-free survival rate of LAC patients 
was dependent on lymphatic metastasis (Fig- 
ure 2B) and TNM stage (Figure 2D). In the 
absence of lymphatic metastasis and early 
TNM stage, disease-free survival time was also 
shorter in LAC patients with higher SLC2A1 
expression. In advanced TNM stage and the 
presence of lymphatic metastasis, disease-
free survival rate of LAC patients had no signifi-
cant associations with SLC2A1 level.

Suppression of SLC2A1 inhibits LAC cells 
growth in vitro

We established stable cell lines expressing 
short hairpin RNA targeting SLC2A1 in H1793 

These data suggest that knockdown of SLC2A1 
provides a disadvantage for LAC cell metasta-
sis in vitro.

Knockdown of SLC2A1 depresses LAC cells 
glucose utilization in vitro

Next, we sought to determine whether the LAC 
cells with decreased SLC2A1 protein had al- 
tered glucose utilization. As shown in Figure 
5A, SLC2A1-shRNA HCC827 cells consumed 
fewer glucose than the control (P < 0.01). 
Similarly, HCC827 cells silencing of SLC2A1 
took fewer 3H-2-deoxyglucose (3H-2-DOG) co- 
mpared to the control cells (Figure 5B, P < 
0.01). Meanwhile, we found a decrease in fruc-
tose-6-phosphate (Figure 5C, P < 0.001) and 

Figure 4. Knockdown of SLC2A1 inhibited LAC cells invasion in vitro. The 
invasive potential of SLC2A1-silencing H1793 (A) and HCC827 cells (B) was 
assessed by Transwell model. Scale bar: 50 μm, shcon versus shRNA-1 or 
shRNA-2, **, P < 0.01.

and HCC827 cells. Knockdown 
efficiency of SLC2A1 in the 
two cell lines was verified by 
western blot and real time 
PCR. As shown in Figure 3A-C, 
Stable expression of two short 
hairpin RNA (shRNA-1, shRNA-
2) resulted in > 75% decrease 
in SLC2A1 expression. Cell 
counting kit-8 (CCK-8) assay 
showed that knockdown of SL- 
C2A1 expression induced sig-
nificant decreases in H1793 
cellular viability (Figure 3D). 
Similarly, the HCC827 cells 
suppressed SLC2A1 expres-
sion grew slower than the con-
trol (Figure 3E). To further va- 
lidate the role of SLC2A1 in 
cancer cell survival, clonogen-
ic assay was performed. As 
shown in Figure 3F and 3G, 
suppression of SLC2A1 signifi-
cantly reduced the colony for-
mation of H1793 and HCC827 
cells.

Silencing of SLC2A1 inhibits 
LAC cells invasion in vitro

By Transwell model, we inves-
tigated the effect of SLC2A1 
on LAC cells invasion. We 
observed that fewer numbers 
of invaded cells in shRNA 
group compared with the con-
trol group in both H1793 (P < 
0.01, Figure 4A) and HCC827 
(P < 0.01, Figure 4B) cells. 
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pyruvate production (Figure 5D, P < 0.001)  
in SLC2A1-slilencing HCC827 cells compared 
with vehicle cells. Furthermore, we found sig-
nificantly decreased glyceraldehydes-3-phos-
phate production (G3P) in SLC2A1- silencing 
HCC827 cells compared with vehicle cells 
(Figure 5E, P < 0.001). Similarly, there’s a de- 
crease in lactate production in SLC2A1- silenc-
ing HCC827 cells compared with vehicle cells 
(Figure 5F, P < 0.001). These data demonstrate 
that knockdown of SLC2A1 expression leads to 
a deraction of glucose transport, glucose con-
sumption and lactate secretion, indicating the 
critical roles of SLC2A1 in glycolysis and glu-
cose metabolism. Overall, these data support 
that LAC cells with increased SLC2A1 protein 
had enhanced glucose utilization.

SLC2A1 correlates increased cell cycle protein 
level in lung adenocarcinoma

To illustrate the mechanism by which SLC2A1 
promotes tumor progression in lung adenocar-
cinoma, Gene Set Enrichment Analysis (GSEA) 
was performed in the expression profiles of  
LAC tissues in TCGA. Based on SLC2A1 expres-
sion level in TCGA dataset, top fifty tissues 
were defined higher group and posterior fifty 
tissues were defined lower group. The diff- 
erence of SLC2A1 expression between two 
groups was significant (Figure 6A). GSEA 
showed that genes in cell cycle pathway were 
prominently enriched in the higher SLC2A1 
group, indicating that SLC2A1 is a potential 
promoter of cell cycle (Figure 6B). To test this, 

Figure 5. Knockdown of SLC2A1 inhibited glucose utilization of LAC cells. A: SLC2A1-silencing HCC827 cells con-
sumed fewer glucose than controls. B: SLC2A1- silencing HCC827 cells took fewer 3H-2-deoxyglucose (3H-2-DOG) 
compared with the control cells. C: The quantitative changes of fructose-6-phosphate (F6P) in SLC2A1- silenc-
ing HCC827 cells compared with that in control cells. D: The production level of pyruvate in the culture buffer of 
SLC2A1- silencing HCC827 cells and control cells. E: The quantitative changes of G3P in SLC2A1-silencing HCC827 
cells compared with that in control cells. F: The production level of lactate in the culture buffer in SLC2A1- silencing 
HCC827 cells and control cells. shcon versus shRNA-1 or shRNA-2, **, P < 0.01, ***, P < 0.001.
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we analyzed the levels of cancer-related total 
and phosphorylated proteins using the reverse-
phase protein arrays (PRPAs) located in the 
TCGA dataset. The result showed that cyclin 
B1, cyclin D1, cyclin E1, CHK2_pT68, CHK1_
pS345, MET-pY1235, EGFR and EGFR_pY1173 
was significantly higher in SLC2A1-high group 
(Figure 6C). In addition, knockdown of SLC2A1 
expression induced significant decreases in 
Cyclin B1 and Cyclin D1 protein expression in 
H1793 and HCC827 cells (Figure 6D). Taken 
together, these results indicate that the onco-
genic functions of SLC2A1 in lung adenocarci-
noma may associate with cell cycle.

Discussion

SLC2A1 gene encodes GLUT1 protein and is 
one of the isoforms of the protein family of facil-
itative glucose transporters, which is highly 
concentrated in tissue endothelium and epithe-
lium [11]. Considering glucose uptake is the 
first rate-limiting step in aerobic glycolysis, 
SLC2A1 is often found to be over-expressed in 
various cancer types, including oral, liver, lung, 
breast, and endometrial cancer, due to the 
higher demand of glucose [7, 9, 10, 12]. In lung 
cancer, SLC2A1 expression is upregulated at 
both the RNA and protein levels in premalig-

Figure 6. SLC2A1 is positive regulator of cell cycle in lung adenocarcinoma. A: The expression level of SLC2A1 in 
lower group (n = 50) and high group (n = 50). B: Genes in cell cycle pathway identified by GSEA were enriched in 
SLC2A1 high group. C: Differentially expressed proteins between SLC2A1-high and SLC2A1-low group in TCGA. D: 
The CCNB1 and CCND1 protein expression in H1793 and HCC827 cells. *, P < 0.05; **, P < 0.01.



Inhibition of SLC2A1 suppresses lung adenocarcinoma progression

10768 Int J Clin Exp Pathol 2017;10(11):10759-10769

nant lesions of lung squamous cell carcinoma, 
when compared with normal lung epithelial 
basal cells from the same patients [13]. In lung 
adenocarcinoma, two previous studies showed 
that SLC2A1 could be a prognostic marker [14, 
15]. However, its underlying biological func-
tions in LAC cells remains unknown.

In our study, by systematic analysis of several 
datasets from GEO and TCGA, we also observed 
that SLC2A1 level was commonly up-regulated 
in clinical specimens compared with the normal 
lung tissues. To address the prognostic value of 
SLC2A1 in LAC, we performed Kaplan-Meier 
survival analyses. Consistent with previous 
studies, our results indicated that SLC2A1 ex- 
pression significantly correlated with patients’ 
overall survival and disease freesurvival. Ele- 
vated expression of SLC2A1 was inversely as- 
sociated with clinical outcomes of LAC patients.

Up-regulated SLC2A1 expression contributes 
to carcinogenesis and tumor progression. In 
this study, we analyzed the oncogenic activity 
of SLC2A1 in LAC cell lines. We established 
stable cell lines silencing SLC2A1 in H1793 and 
HCC827 cells to further explore the function of 
SLC2A1. Firstly, we observed that knockdown 
of SLC2A1 significantly inhibited LAC cell viabil-
ity and colony formation. Secondly, silencing of 
SLC2A1 markedly suppressed LAC cells inva-
sion. Finally, SLC2A1-silencing HCC827 cells 
took fewer 3H-2-DOG, consumed fewer glucose 
and produced fewer fructose-6-phosphate, 
glyceraldehydes-3-phosphate, pyruvate and la- 
ctate compared with control. These results 
consistent with that in gastric cancer. Consis- 
tent with this observation, it was reported that 
overexpression of SLC2A1 promotes tumor cell 
proliferation and metastasis in gastric cancer 
by promoting glucose utilization [16]. And in dis-
ease progression from benign tissue to pros-
tate cancer, glyceraldehydes-3-phosphate pro-
duction was also increased [17]. Given the 
roles of SLC2A1 in enhancing glucose utiliza-
tion, thus supporting energy requirements, pro-
viding enormous biosynthetic needs and pro-
moting the secretion of lactate and further 
contributing to the acidification of tumor micro-
environment, which ultimately favors tumor 
growth and progression, it is reasonable to 
expect the oncogenic functions in lung ad- 
enocarcinama. 

In conclusion, we find that elevated SLC2A1 
expression is significantly correlated with LAC 

patients’ prognosis. Meanwhile, knockdown of 
SLC2A1 inhibits the proliferation, colony forma-
tion, invasion and glucose utilization of LAC 
cells. These results suggest that SLC2A1 might 
acts as a candidate target for developing treat-
ment of LAC.
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