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Materials and Methods 

 

Sequencing Data Analysis and Bioinformatics Analysis 

The processed RNA-seq data were transferred to Partek Genomics Suite and 

mapped for ncRNA or mRNA annotations on the basis of GENCODE v25. Partek 

Genomics Suite and statistical packages were used to perform statistical analysis, 

hierarchical clustering, ncRNA identification, differential expression analysis, and 
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pathway enrichment. The ncRNA data were also integrated with the TCGA dataset to 

pinpoint specific ncRNA candidates/signatures, which were further selected for 

PCR-based verification. 

 

RNA-Sequencing and Gene Expression Analysis 

TRIzol reagent (Invitrogen, CA, USA) was used for RNA extraction, and cDNA 

libraries were prepared based on the TruSeq
®
 Stranded Total RNA Sample Preparation 

Guide (Illumina, Part # 15031048, San Diego, CA, USA). Equal concentrations of 

each library were sequenced using a NextSeq 500 (Illumina) platform to create 

pair-end 75-bp reads. Quality assessment and trimming of the generated sequences 

were done by the RNA-seq alignment tool from BaseSpace (Illumina), followed by 

alignment to the human reference genome (hg38) with STAR 2.5.2b (1). The 

expression levels of genes in each sample and the corresponding fold changes were 

estimated by DESeq2 1.14.1 (Partek Genomics Suite, St. Louis, MO, USA) (2) with 

GENCODE V19 (V25) annotation (3). Relative expression of each gene is 

represented by CPM (Counts Per kilobase Million). Partek Genomics Suite and 

statistical package were used for the statistical analysis, hierarchical clustering 

differential expression analysis, and Gene ontology (GO) enrichment. Canonical 

pathway analysis was performed by using the Ingenuity Pathway Analysis (IPA). 

 

Table S1. List of primers used in this study. 

Please see the attached file.  
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Supplemental Figures & Legends 
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Figure S1. Association of HOXA10-AS expression with patient survival and 

OSCC cancer lines. (A and B) Kaplan-Meier analysis of patient survival outcome 

based on stratification by HOXA10-AS expression was performed usingpublic 

database (http://kmplot.com/analysis/index.php?p=background). (C) HOXA10-AS 

expression in the indicated oral cancer cell lines was assessed by RT-qPCR 

experiment and presented by the ΔCt method (n = 3). (D) SAS cells were collected 

and subjected to a fractionation assay. The indicated gene expression in fractions was 

detected by RT-qPCR assay (n = 3). 
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Figure S2. HOXA10-AS overexpression promotes to oral cancer growth. Mouse 

xenograft experiments were performed by inoculating control (Vector) and 

HOXA10-AS overexpressing SAS cells (AS). Tumors formed at the indicated time 

points were dissected and their volumes measured. The middle panel shows 

photographs of mice bearing tumors as well as surgically removed tumors. The bar 

graph depicts the average weights of the tumor masses dissected from the indicated 

groups at sacrifice. 
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Figure S3. HOXA9 and HOXA10 gene expression was not affected at 

HOXA10-AS knockdown and overexpression. (A and B) Expression levels of the 

HOXA9 and HOXA10 gene in cells with HOXA10-AS knockdown (A) or 

overexpression (B) was detected by RT-qPCR assay (n = 4). For statistical analyses 

shown in this figure: ns P>0.05; * P<0.05. 
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Figure S4. HOXA10-AS expression associated with cell survival upon cisplatin 

treatment. (A) Control and HOXA10-AS knockdown (shAS) cells were treated with 

the indicated concentration of cisplatin to induce apoptosis. HOXA10-AS expression 

of the treated cell was measured by RT-qPCR assay (left panel), and the cell survival 

of treated cells was monitored by MTT assay (n = 3) (right panel). (B) Control and 

HOXA10-AS overexpressing cells were treated with cisplatin to induce cell death, 

and target gene expression and cell viability of treated cells was analyzed by 

RT-qPCR and MTT assays (n = 3), respectively. (C) Control and HOXA10-AS 

knockdown (shAS) cells were treated with the 10 μM cisplatin and 1 μM doxorubicin, 
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and HOXA10-AS expression of the cells was analyzed by RT-qPCR (n = 3). (D) 

Control and knockdown cells were treated with the indicated concentration of drugs, 

and the cell survival of treated cells was monitored by MTT assay (n = 3). (E) Control 

and HOXA10-AS overexpressing cells were treated with 10 μM cisplatin and 1 μM 

doxorubicin, and HOXA10-AS expression of the treated cells was measured by 

RT-qPCR assays (n = 3). (F) Control and HOXA10-AS overexpressing cells were 

treated with the indicated drug concentration to induce cell death, and the cell 

viability of treated cells was analyzed by MTT assay (n = 3). 
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Figure S5. Heatmap representation of differential expressed gene set of 

HOXA10-AS knockdown cells. (A) The distribution of the expression profiles of the 

59 intersected genes uncovered in OSCC-sequencing and HOXA10-AS knockdown 

RNA-sequencing assays was illustrated in a heatmap representation. (B) Upstream 

regulator for the gene set (59 genes) was analyzed by Ingenuity Pathway Analysis 

software. (C) Indicated gene expression in the control and HOXA10-AS 

overexpressing cells was detected by RT-qPCR assay (n = 3). (D and E) Specific 

protein and gene expression of the indicated cells (in Fig. 6F) was analyzed by 

Western blot and RT-qPCR assays (n = 3), respectively. GAPDH expression is 

measured as the internal control.  
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Figure S6. Ectopic TP63 expression relieved the inhibited growth of the 

HOXA10-AS knockdown cells. (A to C) TP63 expression vector was delivered into 

HOXA10-AS knockdown SCC25 cells, and the indicated gene expression of the 

transfected cells was analyzed by RT-qPCR assay (A). The cell proliferation rate and 

colony-forming ability of the transfected cells was assessed by the MTT method and 

crystal violet staining, respectively (n = 3). (D) Mouse xenograft experiment was 

performed by inoculating the control (Ctrl), HOXA10-AS knockdown (shAS), and 

TP63 rescuing (shAS+TP63) cells. Tumors formed at the indicated time points were 

dissected and their volumes measured. The middle panel shows photographs of mice 

bearing tumors as well as surgically removed tumors. The bar graph depicts the 

average weights of the tumor masses dissected at sacrifice from the indicated groups.  
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Figure S7. Rescuing TP63 expression in HOXA10-AS knockdown cells enhanced 

cell survival and migration ability. (A) Control and TP63-overexpressing 

HOXA10-AS knockdown cells were treated with doxorubicin to induce apoptosis, 

and cell survival upon treatment was measured by MTT assay (n = 3). (B) TP63 

expression and control vectors were transfected into HOXA10-AS knockdown cells, 

and the migration and invasion abilities of transfected cells was analyzed by 

Transwell experiments (n = 3). The representative images for the migrating and 

invading cells is shown in the left panel, and the quantification of the results is 

displayed in bar graphs (right panel).  
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Figure S8. MS2-tagged RNA-IP assay revealed the interaction of UPF1 protein 

with HOXA10-AS transcript. (A) MS2-tagged HOXA10-AS expression vector 

(AS-MS2) was constructed and delivered into cells with Flag-tagged MS2-binding 

protein expression vector, and the transfected cell lysate was subjected to IP assay 

with control IgG (IgG) and Flag antibody (IP). The precipitates were collected and 

analyzed by Western blot assay, with the input (In) as the positive control. (B) Nuclear 

(Nuc) and cytosolic (Cyt) compartments were isolated by fractionation assay, and the 

indicated protein expression of fractions was analyzed by Western blot assay. (C) 

Fluorescence in situ hybridization of HOXA10-AS knockdown cells was performed 

with the TP63-specific probe (green), and nuclei were counter-stained by Hoechst 

33342 dye (Blue). The arrows indicate the accumulated TP63 RNA signals in the 

nucleus, and the quantification of TP63 nuclear puncta per cells is shown by a bar 

graph in right panel (n=160).   
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Figure S9. LncRNA HOXA10-AS regulates TP63 expression in a 

miRNA-independent mechanism. (A) RNA-IP assay was performed with 

AGO2-specific antibody and control IgG, and the indicated gene expression of 

precipitated complex was analyzed by RT-qPCR experiment. GAPDH and CCND1 

abundance in the precipitates was measured as experimental control. (B) 

Bioinformatics analyses for the miRNA sponge activity of HOXA10-AS transcript 

(sponge prediction) and miRNA prediction for TP63 gene targeting (TargetScan 7.1). 

(C) Candidate synthetic miRNAs were transfected into control and HOXA10-AS 

overexpressing cells, and TP63 protein expression of transfected cells was analyzed 

by Western blot assay. GAPDH expression serves the loading control.  
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Figure S10. UPF1 protein expression remains unchanged upon lncRNA 

HOXA10-AS knockdown or overexpression. (A and B) UPF1 protein expression of 

the HOXA10-AS knockdown and overexpression cells was analyzed by Western blot 

assay. GAPDH expression is shown as the internal control. 
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Original western blots 
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