Supplementary table 1: Antibodies, primers and chromatin immunoprecipitation (ChIP) assay reagents used in this study.
Section A. Antibodies used in this study
	Antibody
	Catalog number
	Dilution used
	Application

	HOXA5 monoclonal primary antibody
	sc-365784
	1:3000
	Western blotting

	Beta Actin primary antibody
	sc-47778
	1:3000
	Western blotting

	m-IgG-K BP-HRP secondary antibody
	sc-516102
	1:10,000
	Western blotting

	HOXA5 polyclonal primary antibody
	PA5-83081
	1:100
	Immunohistochemistry

	Goat Anti-rabbit IgG H&L-HRP secondary antibody
	ab205718
	1:1000
	Immunohistochemistry


Section B. Primers used in the study
	Application
	Primer Name
	Sequence
	Tm 
(°C)
	Product 
size (bp)
	Genomic 
Co-ordinate

	Bisulfite Sanger Sequencing
	HOXA5-EPD2-F
	TTATTTTTAGAGGTTATTAGGTAGG
	50
	229
	chr7:27183204-27183432

	
	HOXA5-EPD2-R
	AAATTTACAAAATAAAAACTCATTT
	
	
	

	
	HOXA5-EPD3-F
	GGATTATTAGTTGTATAATTATGGAGAT
	50
	326
	chr7:27182851-27183176

	
	HOXA5-EPD3-R
	TAAAATTACTTAAAAAATTTTTCCC
	
	
	

	
	HOXA5-EPD4-F
	GGGAAAAATTTTTTAAGTAATTTTAG
	54
	222
	chr7:27182654-27182875

	
	HOXA5-EPD4-R
	ACTAACTTTACCATAACTTATATACAAC
	
	
	

	Promoter cloning
	HOXA5-EPD2-F
	CTCCGGTACCCCTATTAGTGCACGAGT
	52
	262
	chr7:27183192-27183453

	
	HOXA5-EPD2-R
	CGACAAGCTTCGCAAAATGAGTTTACA
	
	
	

	
	HOXA5-EPD3-F
	CCAAGGTACCATGGCCCGGACTACC
	52
	261
	chr7:27182927-27183187

	
	HOXA5-EPD3-R
	CGGAAAGCTTTCGGGCTGAGGAGA
	
	
	

	
	HOXA5-EPD4-F
	ACTCCGGTACCCTAAGCAACTCCAGC
	52
	339
	chr7:27182530-27182868

	
	HOXA5-EPD4-R
	AGAAAAGCTTCGGCAAGGAGAGCTC
	
	
	

	ChIP-qPCR assay
	RARB-Region 1-F
	ACACGAAAACCATATTCACACG
	56
	132
	chr7:27183967-27184098

	
	RARB-Region 1-R
	CCCTGCCGCTCTTAAATGAC
	
	
	

	
	RARB-Region 2-F
	ATGGAACTGCGAGGGAAATG
	54
	111
	chr7:27183543-27183653

	
	RARB-Region 2-R
	CTGGAGGCAGGGCTCATC
	
	
	


Section C. Buffer composition used for ChIP assay

	Buffer
	Component
	Concentration

	Cell lysis buffer
	Tris-HCl
	50 mM (pH=7.5)

	
	EDTA
	1 mM (pH=8.0)

	
	NaCl
	140 mM

	
	NP40
	1%

	
	Protease inhibitor cocktail
	1X

	Nuclear lysis buffer
	Tris-HCl
	50 mM (pH=7.5)

	
	EDTA
	2 mM (pH=8.0)

	
	Sodium deoxycholate
	0.5%

	
	SDS
	1%

	
	Protease inhibitor cocktail
	1X

	Low salt buffer
	Tris
	20 mM (pH=8.0)

	
	EDTA
	2 mM (pH=8.0)

	
	SDS
	0.1%

	
	Triton X 100
	1%

	
	NaCl
	150 mM

	High salt buffer
	Tris-HCl
	20 mM (pH=8.0)

	
	EDTA

	2 mM (pH=8.0)

	
	SDS
	0.1%

	
	Triton-X 100
	1%

	
	NaCl
	500 mM

	LiCl buffer
	Tris-HCl
	20 mM (pH=8.0)

	
	EDTA 
	2 mM (pH=8.0)

	
	Sodium deoxycholate
	0.5%

	
	NP40
	0.1%

	
	LiCl
	250 mM

	TE buffer
	Tris-HCl
	10 mM (pH=8.0)

	
	EDTA
	1 mM (pH=8.0)




Supplementary table 2: Culture conditions and other details related to the cell lines used in the study
	Histology
	Name
	Source tissue
	Sourced from
	Culture medium

	Normal keratinocyte
	Primary Gingival Keratinocyte (PGK)
	Jaw
	ATCC (Cat no: PCS-200-014)
	Keratinocyte growth media

	Immortalized normal keratinocyte
	OKF6/TERT1
	Floor of mouth
	Generous gift from Dr. James Rheinwald
	Keratinocyte serum free media (Dickson et al., 2000)

	
	OKF6/TERT2
	Floor of mouth
	
	

	
	FNB6 hTERT
	Buccal mucosa
	From the Unit of Oral and Maxillofacial Pathology, School of Clinical Dentistry, University of Sheffield
	Green’s Media

	Oral dysplastic cell line
	DOK
	Dorsal tongue
	From the Unit of Oral and Maxillofacial Pathology, School of Clinical Dentistry, University of Sheffield
	DMEM + 10% FBS

	Oral squamous cell carcinoma
	SCC4
	Tongue
	ATCC (Cat no: CRL1624)
	Dulbecco’s Modified Eagle Medium with Hams F12 (DMEM-F12) supplemented with 400 ng/mL hydrocortisone

	
	SCC9
	Tongue
	ATCC (Cat no: CRL1629)
	

	
	H357
	Tongue
	From the Unit of Oral and Maxillofacial Pathology, School of Clinical Dentistry, University of Sheffield
	DMEM + 10 % FBS

	
	Cal27
	Tongue
	ATCC (Cat no: CRL-2095)
	Dulbecco’s Modified Eagle Medium (DMEM)




Supplementary table 3: Collagen gel ingredients for preparing 3D engineered tissue constructs
	Component
	Final concentration
	Number of models

	
	
	1 (µL)
	5 (µL)
	10 (mL)

	DMEM (10X)
	1x
	100
	500
	1

	Reconstitution buffer (10X)
	1x
	100
	500
	1

	FBS
	8%
	80
	400
	0.8

	L-Glutamine
	2 mM
	10
	50
	0.1

	Collagen
	3.35 mg/mL
	670
	3.35 mL
	6.7

	Fibroblasts
	2.5x105 cells/mL
	40
	200
	0.4

	Total
	
	1 mL
	5 mL
	10 mL



