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lncRNA GAS6-AS1 inhibits progression and

glucose metabolism reprogramming in LUAD via

repressing E2F1-mediated transcription of GLUT1

Jing Luo, Huishan Wang, Li Wang, Gaoming Wang, Yu Yao, Kai Xie, Xiaokun Li, Lin
Xu, Yi Shen, and Binhui Ren
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FigureS1. A. The flow chart for selecting lncRNAs that are abnormally expressed in glucose-free A549 
cells and LUAD tissues, and meanwhile correlated with overall survival of LUAD patients. B. Heatmap of 
candidate genes that are abnormally expressed in A549 cells cultured with glucose and without glucose 
from GEO dataset (GSE56843). C. Heatmap of candidate genes that are abnormally expressed in 
LUAD tissues and normal tissues from GEPIA dataset.
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FigureS2. A. Transfection efficiency of siRNA targeting GAS6-AS1 was verified by qRT-

PCR. B-C. CCK8 assays revealed that knockdown of GAS6-AS1 promoted proliferation of 
A549 and PC9 cells. D-E. Transwell and Matrigel assays indicated that knockdown of 
GAS6-AS1 promoted migration and invasion of A549 and PC9 cells.
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FigureS3. A. GAS6-AS1 was downregulated by glucose starvation (0mM) in A549 and PC9 cells. B-

C. Ectopic expression of GAS6-AS1 inhibited proliferation of A549 and PC9 cells in both glucose-

sufficient and glucose-free conditions. D-G. Ectopic expression of GAS6-AS1 inhibited migration 
and invasion of A549 and PC9 cells in both glucose-sufficient and glucose-free conditions.
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FigureS4. A-C. Knockdown of GAS6-AS1 promoted glucose consumption, lactate 
production and pyruvate production of A549 and PC9 cells. D-E. Seahorse 
analysis revealed that knockdown of GAS6-AS1 increased extracellular acidification 
rate (ECAR) of A549 and PC9 cells.
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FigureS5. A. The western blot data for overexpression of GLUT1 in A549 
cells. B. The western blot data for overexpression of E2F1 in A549 cells. C-D. 
GLUT1 and E2F1 were upregulated in LUAD tissues. E. The expression of GLUT1 
and E2F1 were not altered under glucose-free conditions in LAUD cells. F. Protein 
function domain of E2F1 was presented.
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FigureS6. A. The targeting of E2F1 with GLUT1 gene in ChIPBase. B. E2F1 potentially 

bound to the promoter region of GLUT1 in JASPAR.
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Characteristics
low GAS6-AS1

expression group (n=40)

high GAS6-AS1

expression group (n=40)
χ2 p-Value

Tumor diameter 9.141 0.002

>3cm 21 19

≤3cm 8 32

Lymph node metastasis 5.051 0.0246

Yes 23 13

No 17 27

Tumor metastasis 5.000 0.0253

Yes 7 1

No 33 39

Tumor stage 4.528 0.0333

III-IV 18 9

I-II 22 31

   TableS1. Correlation between GAS6-AS1 expression and clinicalpathological characteristics of LUAD.



TableS2: Gene clusters for GO enrichment analysis



Gene Forward (5'-3') Reverse (5'-3')

ACTIN CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT

GAS6-AS1 GTGGGTACTGCATTCCTACCG CTCTCCTCTGATGGCAGGAC

GLUT1 GGCCAAGAGTGTGCTAAAGAA ACAGCGTTGATGCCAGACAG

GLUT2 GCTGCTCAACTAATCACCATGC TGGTCCCAATTTTGAAAACCCC

GLUT3 GCTGGGCATCGTTGTTGGA GCACTTTGTAGGATAGCAGGAAG

GLUT4 TGGGCGGCATGATTTCCTC GCCAGGACATTGTTGACCAG

GLUT5 GAGGCTGACGCTTGTGCTT CCACGTTGTACCCATACTGGA

HK2 TGCCACCAGACTAAACTAGACG CCCGTGCCCACAATGAGAC

ALDOC ATGCCTCACTCGTACCCAG TTTCCACCCCAATTTGGCTCA

ENO1 AAAGCTGGTGCCGTTGAGAA GGTTGTGGTAAACCTCTGCTC

PKM AGGGCACTGGGCTGTTGTTC TGAGTGGAGGGTGGGGACAG

LDH TCCGGATCTCATTGCCACGC GCCATGCCAACAGCACCAAC

U6 GCTTCGGCAGCACATATACTAAAATCGCTTCACGAATTTGCGTGTCAT

GAPDH ACAACTTTGGTATCGTGGAAGG GCCATCACGCCACAGTTTC

GLUT1 promoter AACGCAGAGAGAACGAGCCG GTGTGTCAGGGGTGTGTGGG

TableS3: Primers used for qRT-PCR
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