Supplementary Figure legends:
Supplementary Fig. 1: Whole transcriptome data of clinical samples compared on the basis of a) sample type (normal (n = 14) vs OC (n = 22)), b) groups (Normal (n = 14), OPMD (n = 7), LN(-) (n = 6), LN (+) (n = 8)), c) clinical staging (Normal (n = 14), Stage I (n = 1), Stage II (n = 4), Stage III (n = 2), Stage IV (n = 8)), d) histological grading (Normal (n = 14), WDSCC (n = 10), MDSCC (n = 5)). Methylation analysis of HOXA5-EPD regions in clinical samples carried out by Methyl Capture sequencing across e) all HOXA5-EPD regions, f) HOXA5-EPD2 region, g) HOXA5-EPD3 region, h) HOXA5-EPD4 region and carried out by Bisulfite Sanger Sequencing i) all HOXA5-EPD regions, j) HOXA5-EPD2 region, k) HOXA5-EPD3 region, l) HOXA5-EPD4 region. Data was represented as mean ± standard deviation values and either student t-test or one-way ANOVA statistical analysis was performed to determine the significance; p-value < 0.12(ns), < 0.05 (*), < 0.01 (**), and < 0.001 (***).
Supplementary Fig. 2: Line plots representing the bisulfite Sanger sequencing results from 3D engineered oral mucosa models for a) HOXA5-EPD2 region and b) HOXA5-EPD3 region. Non-linear regression analysis results used to determine the IC50 concentrations of c) 5-Aza-2-deoxcytidine and d) All-trans retinoic acid in SCC9 cells. e) Representative histogram of cell cycle analysis results for HOXA5-OE cells compared with control cells via flow cytometry. f) Representative scatter plot of Annexin V-FITC apoptosis analysis results for HOXA5-OE cells compared with control cells via flow cytometry.
Supplementary Fig. 3: Protein-protein interaction network of significant differentially expressed genes from HOXA5 overexpression transcriptome data.
Supplementary Fig. 4: Workflow for identification and functional characterization of HOXA5 promoter regions.
Supplementary Fig. 5: Uncropped images of the corresponding blots and gels, with membrane edges visible.
Supplementary Table legends:
Supplementary Table 1: Antibodies, primers, and chromatin immunoprecipitation (ChIP) assay reagents used in this study.
Supplementary Table 2: Culture conditions and other details related to the cell lines used in the study.
Supplementary Table 3: Collagen gel ingredients for preparing 3D engineered tissue constructs.
Supplementary Table 4: List of transcription factor binding sites predicted across HOXA5 promoter using AnimalTFDB.
Supplementary Table 5: List of all the differentially expressed genes from the HOXA5-OE transcriptome analysis.
Supplementary Table 6: List of all the enriched Gene Ontology terms associated with upregulated and downregulated genes.
Supplementary Table 7: List of all the enriched KEGG pathway terms associated with upregulated and downregulated genes.
Supplementary Table 8: List of all the drug molecules that target the hub genes from both GDSC and CTRP database.
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