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Supplementary Figure Legends 

 

Supplementary Fig. 1 related to Fig. 1 Clinical relevance of lncRNA candidate 

BC041951 in gastric cancer.  

(A) The flow chart for selected candidate lncRNAs in 660 up-regulated lncRNAs in gastric 

cancer tissue is shown.  

(B) Eight candidate lncRNAs expression were quantified in gastric cancer tissues and their 

adjacent tissues in cohort 1. n = 165. non-parametric Mann-Whitney test. 

(C) The association between lncRNA candidates and patient survival is shown in 165 

patients with gastric cancer. Log-rank test. 

(D) Statistical analysis of three lncRNA candidate expression is shown in normal, intestinal 

metaplasia (IM), dysplasia, and cancerous gastric tissues. All the bars represent SE, 

non-parametric Mann-Whitney test 

(E) The expression of BC041951 was quantified by real-time PCR in total gastric cancer and 

normal tissues. n = 20.  

(F) The expression of BC041951 was validated in an independent gastric cancer patient 

cohort. 

(G,H) The expression of BC041951 was quantified by real-time PCR in laser-capture 

microdissected (LCM) gastric cancer and normal tissues (G) and LCM gastric cancer 

epithelial cells and stromal cells (H). n = 20. 

(I) Prediction error curves of the different predictors in cohort 1 are shown. Apparent error 

(AE) and 10-fold cross-validated cumulative prediction error (PE) computed for a five year 

follow-up using Kaplan-Meier estimation. 

(J) ROC analysis of BC041951 lncRNA in cohort 1.  
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(K, L) Univariable analysis (K) and multivariable analysis (L) were performed in the cohort 

1. All of the bars correspond to 95% confidence intervals. 

(M, N) Univariable analysis (M) and multivariable analysis (N) were performed in the cohort 

2. All of the bars correspond to 95% confidence intervals. 

(O) GClnc1 in H. pylori
+
 and H. pylori

-
 tumors tissues. P > 0.05. 

(P) Expression of GClnc1 in BGC823 cells was quantified by Northern blotting.  

(Q) Expression of GClnc1 was quantified by Northern blotting in four gastric cancer tissues. 

P1-4: Patients 1-4. 

(R) Representative image of PCR products from the 5’-Race (left panel) and the sequence of 

PCR products (right panel) are shown. An arrow on the left panel marks the major PCR 

product. An arrow on the right panel marks the boundary between the universal anchor 

primer and GClnc1. The GClnc1 sequence is shown at the bottom.   

(S)The predicted PolII ChIP primer binding site is shown (left panel). The transcription start 

site (TSS) of GClnc1 was identified by ChIP assay with anti-RNA Pol II (right panel). 

(T) ORF Finder software predicted that GClnc1 is an lncRNA. 

(U) The coding potential was analyzed for the GClnc1 sequence across 29 mammals in all 3 

reading frames using PhyloCSF. CCAT2 and lncRNA-ATB served as a control non-coding 

genes. GAPDH and β-actin served as control coding genes. Scores above 0 suggest coding 

potential whereas scores below 0 suggest no coding potential. 

(V) Overview of transcription, translation, and biotinylation procedures is shown for GClnc1 

in vitro. LacZ mRNA was used as a positive control and no RNA template (Mock) was used 

as a negative control. 

(W) Expression of GClnc1 in cytoplasmic and nuclear fractionations of gastric cancer cells. 

U1 RNA serves as a positive control for nuclear gene expression. 
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Supplementary Fig. 2 related to Fig. 2. Gene Ontology (GO) and Gene Set Enrichment 

Analysis (GSEA) in gastric cancer cells and gastric cancer patients with high and low 

GClnc1 expression.  

(A) The mRNA levels of the tumorigenesis-related genes were measured in gastric cells after 

transfection of GClnc1 siRNAs or control siRNA. n = 3, non-parametric Mann-Whitney test. 

Error bars in the bar graphs represent SE. 

(B) Complete network map of GSEA results was generated in the GSE27342 dataset 

comparing high GClnc1 expression (red) against low GClnc1 expression (blue) (1% FDR = 

0.1, P = 0.005). Cytoscape and Enrichment map were used for visualization of the GSEA 

results. Nodes represent enriched gene sets, which are grouped and annotated by their 

similarity according to related gene sets. Enrichment results were mapped as a network of 

gene sets (nodes). Node size is proportional to the total number of genes within each gene set. 

Proportion of shared genes between gene sets is represented as the thickness of the green line 

between nodes.  

 

Supplementary Fig. 3 related to Fig. 3. GClnc1 is an oncogenic lncRNA in gastric 

cancer. 

(A) GClnc1 expression was quantified by real-time PCR in different gastric cells. n = 3. 

(B) Cell proliferation assay was performed in six gastric cancer cell lines. These six cell lines 

were classified into three groups according to their proliferation capacities. The high group is 

BGC823 and MKN45 cells (group one), the moderate group is AGS and SGC7901 cells 

(group two), and the weak group is GES-1 and MGC803 cells (group three). *P < 0.05, AGS 

or SGC7901 compared to GES-1 or MGC803 cells; ** P < 0.05, BGC823 or MKN45 
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compared to AGS or SGC7901 cells. n = 3, non-parametric Mann-Whitney test. 

(C) Invasion assay was performed in different gastric cells. n = 3.  

(D) Real-time PCR was performed in BGC823 and MKN45 cells after transfection of 

GClnc1 and lnc ENST430239 siRNAs. n = 3, non-parametric Mann-Whitney test. 

(E) Cell proliferation was determined in BGC823 and MKN45 cells after control and 

lncRNA ENST430239 siRNA1/2 transfection. n = 3, non-parametric Mann-Whitney test. 

(F) Colony formation assay was performed in BGC823 and MKN45 cells after control, 

GClnc1 and lncRNA ENST430239 siRNAs transfection, respectively. n = 3. 

(G) Representative data of tumors is shown in xenograft model after injection with PBS, 

control shRNA adenovirus, or GClnc1 shRNA1/2 adenovirus. n = 5. 

(H) Tumor volume was measured after GClnc1 shRNA1/2 adenovirus treatments in the 

xenograft mouse model. n = 5, *P < 0.01, non-parametric Mann-Whitney test. 

(I) Tumor weight was measured in mice with different treatments. n = 5, non-parametric 

Mann-Whitney test. 

(J) IHC staining of Ki67 in the three groups of xenografts is shown. n = 8, non-parametric 

Mann-Whitney test. Error bars in the scatter plots represent SE. 

(K) IHC staining of Ki67 in the four groups of xenografts is shown. n = 5. 

(L) Dose-response curve of a representative experiment shows the relative fluorouracil 

sensitivity determined by BrdU incorporation. MKN45 cells were treated with Fluorouracil 

after transfection with control or GClnc1 siRNAs. n = 3, non-parametric Mann-Whitney test, 

compared with control siRNA group. 

(M) Dose-response curve of a representative experiment shows relative Cisplatin sensitivity 

determined by BrdU incorporation. MKN45 cells were treated with Cisplatin after 

transfection with control or GClnc1 siRNAs. n = 3, non-parametric Mann-Whitney test, 

compared with control siRNA group. 
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(N) Transwell Matrigel invasion assay was performed in MKN45 cells after transfection of 

control siRNA, GClnc1 siRNA1/2, and lnc ENST430239 siRNA 1/2, respectively. n = 3.  

(O) Survival analysis was performed in mice bearing gastric cancer cells transfected with 

GClnc1 shRNA1/2 adenovirus and control shRNA adenovirus. n = 10, Log-rank test. 

(P) Representative hematoxylin-eosin staining and summarized data showed tumor lung foci 

in nude mice at 13 weeks after injection of GClnc1 shRNA1/2 adenovirus. n = 10. 

(Q) Cell proliferation assay was performed in GES-1 and MGC803 cells after GClnc1 

overexpression. n = 3, non-parametric Mann-Whitney test. 

(R) Colony formation assay was performed in GES-1 and MGC803 cells after GClnc1 

overexpression. n = 3. 

(S) Transwell Matrigel invasion assay was performed in GES-1 and MGC803 cells after 

GClnc1 overexpression. n = 3. 

(T) Tumor progression was monitored in xenograft model. Mice were injected with tumor 

cells, tumor cells expressing control adenovirus, or GClnc1 expressing adenovirus. Tumor 

volume was monitored and tumor weight was measured on day 14. n = 5, non-parametric 

Mann-Whitney test. 

(U) Survival analysis was performed in tumor-bearing mice with GClnc1 overexpressing 

adenovirus, control adenovirus, or PBS injection, respectively. n = 10, Log-rank test.  

(V) Representative hematoxylin-eosin staining and summarized data showing tumor lung 

foci in nude mice at 13 weeks after injection of GClnc1 overexpressing adenovirus. n = 10. 

 

Supplementary Fig. 4 related to Fig. 4.  GClnc1 interacts with WDR5 and KAT2A 

epigenetic modification complex.  

(A) Western blot of proteins from antisense GClnc1 and GClnc1 pull-down assays are shown. 

n = 3. 
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(B) Western blot was performed to detect WDR5 and KAT2A expression after transfection of 

GClnc1 siRNAs in BGC823 GC cells. n = 3. 

 

Supplementary Fig. 5 related to Fig. 5 GClnc1 coordinates the localization of WDR5 

and KAT2A genome-wide. 

 (A) Representation of WDR5 and KAT2A genomic binding of 116 gene promoters over a 

4-kb window centered on each WDR5 and KAT2A ChIP-seq peaks in BGC823 cells after 

transduction of control and GClnc1 shRNA adenovirus. 

(B) Example of ChIP-Seq binding sites for WDR5/KAT2A and the binding modification sites 

for H3K4me3/H3K9ac on gene promoters is shown.  

(C) Representation of H3K4me3 and H3K9ac modification levels of 116 gene promoters 

over a 4-kb window centered on each H3K4me3 and H3K9ac ChIP-seq peaks in BGC823 

GC cells after transduction of control and GClnc1 shRNA adenovirus. 

(D) Real-time ChIP assay was performed at the promoter regions of target genes using 

WDR5, KAT2A, H3K4me3, and H3K9Ac antibodies in BGC823 cells. Mean ± SE of 

real-time ChIP PCR data are shown. Non-parametric Mann-Whitney test, compared with 

control shRNA group. 

(E) Real-time ChIP assay was performed at the promoter regions of target genes using 

WDR5, KAT2A, H3K4me3, and H3K9ac antibodies in MKN45 cells. Mean ± SE of 

real-time ChIP PCR data are shown. Non-parametric Mann-Whitney test, compared with 

control shRNA group. 

(F) Real-time ChIP assay was performed at the promoter regions of target genes using 

WDR5, KAT2A, H3K4me3, and H3K9ac antibodies in GES-1 cells. Mean ± SE of real-time 

ChIP PCR data are shown. Non-parametric Mann-Whitney test, compared with control 

group. 
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Supplementary Fig. 6 related to Fig. 6 GClnc1 promotes gastric cancer progression via 

SOD2.  

(A) Correlation between BCL2A1, IL8, TNFAIP3, OSM, SOD2, and GClnc1 RNA levels in 

human different gastric cancer tissues. 

(B) The sense-specific PCR primers for GClnc1 and SOD2.  

(C) The sense-specific PCR electrophoresis gel for GClnc1 and SOD2. 

(D) Northern blot assays to detect the transcripts of SOD2 and GClnc1. 

(E) The SOD2 expression was detected with real-time PCR and Western blot in MKN45 

cells after transfection of GClnc1, SOD2, or ENST430239 siRNAs, respectively. n = 3, 

non-parametric Mann-Whitney test. 

(F) The SOD2 expression was detected with real-time PCR and Western blot in GES-1 cells 

after transfection of GClnc1 or control plasmid, respectively. n=3, non-parametric 

Mann-Whitney test. 

(G) Luciferase reporter vector was generated by inserting the promoter region (-1000 to 0 bp) 

of the SOD2 gene. The reporter vectors were then co-transfected into MKN45 cells with 

GClnc1, ENST430239, or control siRNA. Cells were harvested for luciferase activity assay. 

Results shown are the mean ± SE of triplicate determination from three independent 

experiments. Non-parametric Mann-Whitney test. 

(H) BrdU and Transwell Matrigel invasion assays were performed in BGC823 cells 

transfected with GClnc1 siRNA1/2 or SOD2 siRNA1/2 individually. n = 3, non-parametric 

Mann-Whitney test.  

(I) Cell proliferation was assessed by BrdU incorporation after transfection of SOD2 siRNA, 

GClnc1 overexpressing plasmid, and control in MKN45 cells. Results shown are the mean ± 

SE of triplicates from three independent experiments. Non-parametric Mann-Whitney test. 
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(J) Cell proliferation was assessed by BrdU incorporation in BGC823 and MKN45 with 

SOD2 gene knockout cells. Results are shown as the mean ± SE of triplicates from three 

independent experiments. Non-parametric Mann-Whitney test. 

(K) Representative data of tumors in xenograft model was shown after injection of PBS, 

control shRNA adenovirus, GClnc1 overexpressing adenovirus, SOD2 shRNA adenovirus 

and GClnc1 overexpressing adenovirus. n = 5. 

(L) Tumor volume was measured in the xenograft mouse model after different treatments. n 

= 5, *P < 0.05, non-parametric Mann-Whitney test. 

(M) Tumor weight was measured in mice after different treatments. n = 5, non-parametric 

Mann-Whitney test. 

(N) Transwell Matrigel invasion assay was performed in BGC823 with SOD2 gene knockout 

cells. n = 3 

(O)Transwell Matrigel invasion assay was performed in MKN45 cells after transfection of 

control plasmid plus control siRNA, GClnc1 overexpressing plasmid, and SOD2 siRNA, 

respectively. n = 3, non-parametric Mann-Whitney test. 

(P) Transwell Matrigel invasion assay was performed in MKN45 with SOD2 gene knockout 

cells. n = 3. 

 

Supplementary Fig. 7 related to Fig. 7 GClnc1 is a molecular link among 

WDR5/KAT2A and SOD2. 

(A) Western blot assay was performed to measure SOD2 protein level after transfection of 

WDR5/KAT2A siRNA, GClnc1 expression plasmid, control siRNA, and control plasmid in 

GC cells. n = 3. 

(B) Real-time PCR of the ChIP samples shows the H3K4 trimethylation and H3K9 

acethylation levels of the SOD2 gene promoter after GClnc1 overexpression in GES-1 cells. 
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The data represent the mean ± SE of three independent experiments. Non-parametric 

Mann-Whitney test. 


