Supplementary information:
Table 1: Primer sequences of genes used for Real-time qPCR gene expression analysis
	USP14
	Forward- AAGAGTAGTCCCCAGAAAGAAGTT
Reverse- AGACCTTCCCTGGTGTGTTAG

	β-Actin
	Forward- CTGCCGTTTTCCGTAGGACT
Reverse- ACCTACACCCACAACACTGTC



Table 2: Relative proportion of buffers used in SWATH-MS
	Time (min)
	% A
	% B

	0
	97
	3

	38
	75
	25

	43
	68
	32

	45
	20
	80

	45.5
	10
	90

	48
	10
	90

	49
	97
	3

	57
	97
	3



Table 3: Patient details of archival human samples used in immunohistochemistry.
	Sample
	Age
	USP14 Score
	MCT4 Score
	Clinical characteristics remarks

	2357502
	70
	4
	2
	Strips of squamous epithelium, Dysplasia, Exophytic cervix growth.

	2349478
	45
	2
	2
	Cervix biopsy non-keratinizing squamous cell carcinoma

	2358321
	64
	4
	1
	Dysplastic squamous epithelium, Non-keratinizing squamous cell carcinoma, Neuroendocrine differentiation

	2361722
	35
	8
	9
	Necrotic lesions, non- keratinizing squamous cell carcinoma

	2347337
	45
	9
	6
	Immunopositive for p16 and p40, Non-keratinizing squamous cell carcinoma

	2358621
	48
	2
	2
	Dysplastic squamous epithelium, necrosis, Non-keratinizing squamous cell carcinoma

	2359983
	48
	6
	1
	Non-keratinizing squamous cell carcinoma

	2359019
	62
	6
	6
	Keratinizing squamous cell carcninoma

	2349482
	43
	6
	1
	Keratinizing squamous cell carcninoma

	2359623
	35
	9
	1
	Non-keratinizing squamous cell carcinoma

	2360140
	63
	8
	4
	Non-keratinizing squamous cell carcinoma

	2347215
	57
	6
	6
	Non-keratinizing squamous cell carcinoma

	2357279
	55
	2
	2
	Non-keratinizing squamous cell carcinoma

	2362252
	50
	2
	2
	Keratinizing squamous cell carcninoma

	2352450
	59
	4
	6
	Non- keratinizing squamous cell carcinoma

	2351349
	74
	6
	4
	Immunopositive for p40, Non-keratinizing squamous cell carcinoma

	2351380
	59
	6
	9
	Thickness dysplasia, Non-keratinizing squamous cell carcinoma

	2332419
	38
	9
	9
	Immunopositive for p16, Lymphovascular invasion, Tumor-infiltrating lymphocytes are dense

	2352611
	58
	6
	2
	Non-keratinizing squamous cell carcinoma

	23-55042
	42
	6
	2
	Non-keratinizing squamous cell carcinoma

	2351782
	36
	2
	2
	Polygonal tumor cells, Non-keratinizing squamous cell carcinoma, Immunopositive for p40 and p16

	2361570
	39
	6
	4
	Keratinizing squamous cell carcninoma

	23-52015
	44
	2
	2
	Keratinizing squamous cell carcninoma, Immunopositive p40 and p16

	2331102
	50
	2
	3
	Non-keratinizing squamous cell carcinoma, Immunopositive for p40 and p16

	2353011
	51
	2
	2
	Non-keratinizing squamous cell carcinoma

	2330941
	72
	2
	4
	Non-keratinizing squamous cell carcinoma, Immunopositive for p16

	2329798
	57
	1
	2
	Non-keratinizing squamous cell carcinoma, Immunopositive for p16

	2351718
	50
	1
	4
	Non-keratinizing squamous cell carcinoma, Immunopositive for p40

	2330723
	43
	1
	2
	Non-keratinizing squamous cell carcinoma, Immunopositive for p16

	2315643
	49
	2
	2
	Non-keratinizing squamous cell carcinoma


 
Table 4: Summary of Experimental Methods or technique, Purposes, and Key Results.
	Method / Technique
	Purpose
	Key Results / Outcomes

	2.1 Cell Culture
	To maintain cervical cancer (HeLa, SiHa, CaSki, ME180, C33A) and non-transformed (MCF10A) epithelial cell lines under optimal growth conditions.
	Successfully cultured and maintained all cell lines for downstream molecular, cellular, and biochemical analyses.

	2.2 Drug Preparation and Treatment
	To prepare working concentrations of Cisplatin, IU1 (USP14 inhibitor), and Cycloheximide for cell-based assays.
	Standardized drug concentrations ensured reproducible cytotoxicity and inhibitory effects in experimental setups.

	2.3 In Silico Analysis of USP14 Expression
	To analyze USP14 expression at RNA level (CCLE) and protein level (Cell Model Passports proteomic repository), clinical stage association, and survival correlation using TCGA.
	USP14 was upregulated in CC tissues at RNA and protein level and correlated with poor prognosis and advanced clinical stages.

	2.4 Quantitative Real-Time PCR (qPCR)
	To quantify mRNA expression of USP14 in HeLa and SiHa cells.
	USP14 was significantly overexpressed in cervical cancer cell lines compared to normal epithelial cells.

	2.5 Transfection (siRNA and Plasmids)
	To achieve USP14 knockdown and overexpression for functional assays.
	Efficient silencing and overexpression of USP14 confirmed by Western blotting and qPCR.

	2.6 Colony Formation Assay
	To evaluate the role of USP14 in regulating cell proliferation and clonogenic potential.
	USP14 knockdown or inhibition markedly reduced colony formation ability, confirming its role in cell survival.

	2.7 Scratch Wound Healing Assay
	To assess cell migration ability under USP14 knockdown or inhibition.
	Reduced wound closure rate observed upon USP14 inhibition, indicating reduced cell migration.

	2.8 Transwell Migration Assay
	To quantitatively evaluate migratory potential in USP14-silenced and IU1-treated cells.
	Both genetic silencing and pharmacological inhibition of USP14 significantly reduced cell migration.

	2.9 Proteomic Profiling (SWATH-MS)
	To identify global proteomic changes following USP14 silencing in SiHa cells.
	Identified several dysregulated proteins; enrichment analysis revealed altered metabolic and EMT-related pathways.

	2.10 Molecular Docking and Dynamics Simulation
	To explore structural interactions between USP14 and MCT4 at the molecular level.
	Stable USP14-MCT4 complex observed through MD simulation; potential ubiquitination sites predicted.

	2.11 Immunoblotting (Western Blot)
	To determine USP14 and MCT4 protein expression under different experimental conditions.
	USP14 knockdown or inhibition reduced MCT4 and EMT marker expression (N-cadherin, Vimentin, MMPs).

	2.12 Immunoprecipitation (IP)
	To detect physical interaction between USP14 and MCT4 proteins.
	Endogenous USP14-MCT4 interaction confirmed via reciprocal IP assays.

	2.13 Deubiquitination Assay
	To evaluate whether USP14 deubiquitinates MCT4.
	USP14 knockdown increased MCT4 ubiquitination, while overexpression reduced it, confirming direct deubiquitination.

	2.14 Cycloheximide Chase Assay
	To determine the effect of USP14 on MCT4 protein stability.
	USP14 depletion accelerated MCT4 degradation, indicating its role in protein stabilization.

	2.15 Lactic Acid Estimation Assay
	To measure the impact of USP14 on metabolic activity via extracellular lactate levels.
	USP14 inhibition or knockdown reduced lactate secretion, suggesting decreased glycolytic activity.

	2.16 Immunofluorescence Microscopy
	To visualize MCT4 and USP14 localization and expression in SiHa cells.
	USP14 silencing reduced MCT4 fluorescence intensity, indicating decreased expression and altered localization.

	2.17 Immunohistochemistry (IHC)
	To evaluate USP14 and MCT4 expression patterns in clinical cervical tissues.
	Both USP14 and MCT4 showed higher expression in CC tissues vs. normal; expression levels were positively correlated.

	2.18 Data Availability
	To provide public access to proteomics data for transparency and reproducibility.
	Data deposited in PRIDE repository (Proteome change ID: PXD067901).

	2.19 Statistical Analysis
	To perform robust statistical evaluation of experimental data.
	Differences assessed using Student’s t-test or ANOVA; p < 0.05 considered statistically significant.






