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Table S1. Distribution of HPV genotypes in cervical cancer cohort samples. 

HPV type HPV clade A7 HPV clade A9 
HPV16 0 166 
HPV18 37 0 
HPV31 0 7 
HPV33 0 8 
HPV35 0 6 
HPV19 5 0 
HPV45 20 0 
HPV52 0 8 
HPV58 0 7 
HPV59 3 0 

Total (n) 65 202 
 
 

Table S2. Distribution of FIGO stages in cervical cancer between HPV clades. 

FIGO stage HPV clade A7 HPV clade A9 Total (n) 
Stage I 35 (53.8%) 100 (49.5%) 135 
Stage II 17 (26.2%) 43 (21.3%) 60 
Stage III 10 (15.4%) 31 (15.3%) 41 
Stage IV 2 (3.1%) 14 (6.9%) 16 

Not Reported 1 (1.5%) 14 (6.9%) 15 
Fisher’s exact test: p = 0.3794. 

 
Table S2 summarizes the distribution of FIGO stages [1] among cervical cancer samples stratified by 
HPV A7 and A9 clades. Values represent absolute counts followed by column-wise percentages 
within each clade. The comparison between HPV clades was assessed using Fisher’s exact test (p = 
0.3794), indicating no statistically significant difference in the distribution of clinical stages between 
clades. 
 

Table S3. Distribution of histological types in cervical cancer between HPV clades. 

Histological type HPV clade A7 HPV clade A9 Total (n) 
Adenocarcinoma 

(AC) 
10 (15.4%) 26 (12.6%) 36 

Adenosquamous 
carcinoma  

(ASC) 
2 (3.1%) 1 (0.5%) 3 

Squamous cell 
carcinoma  

(SCC) 
53 (81.5%) 175 (86.9%) 228 

Fisher’s exact test: p = 0.1665 
 

https://www.zotero.org/google-docs/?E9z46G


Table S3. shows the distribution of histological carcinoma types among cervical cancer samples 
classified by HPV A7 and A9 clades. Histological categories were grouped according to established 
histopathological classification criteria [2,3]. Values represent absolute counts followed by column 
wise percentages within each clade. The comparison between HPV clades was assessed using Fisher’s 
exact test (p = 0.1665), indicating no statistically significant difference in the distribution of histological 
types between clades. 
 
 

 
Supplementary Figure S1. Overlap of consensus differentially expressed genes (DEGs) between 
HPV clade A7 and HPV clade A9 cervical cancers. 

Venn diagrams illustrating the overlap of consensus differentially expressed genes (DEGs) derived 
from the integration of three analytical methods (edgeR, DESeq2, and limma-voom) for HPV clade A7 
and HPV clade A9 tumors, each compared with normal cervical controls.  A) shows the overlap for 
underexpressed genes, and panel B) for overexpressed genes, each depicting the total number of 
DEGs identified per clade and their intersection. The values above the diagrams indicate the 
proportion of shared genes relative to each clade and the Jaccard index, which quantifies the 
similarity between both gene sets as the ratio of shared genes to the total number of unique genes 
across clades. 

https://www.zotero.org/google-docs/?wnLmST


 

Figure S2. Drug set enrichment analysis of consensus sRGES results for FDA approved 
compounds in HPV clade A7 and HPV clade A9 cervical carcinomas. 

A) Enrichment of pharmacological classes defined by MeSH (Medical Subject Headings).(B) 
Enrichment of molecular targets from ChEMBL For both graphs the x-axis indicates the enrichment 
score, while the size of the bubbles corresponds to the number of candidate drugs contributing to 
each category. Only categories with FDR ≤ 0.01 are shown. Green and purple denote enrichment for 
HPV clade A7 and HPV clade A9 signatures, respectively. 
 
 
 
 
 
 
 



 
 
Figure S3. In-silico validation of consensus sRGES by cell line. 
(A–B) HPV clade A7. (C–D) HPV clade A9. Scatter plots show, for each retained cell line (medcor > 
0.30), the relationship between sRGES (x-axis) and AUC (recomputed) (left panels A, C) or 
log10(median IC50) (right panels B, D) for the set of drugs tested in common. The black line indicates 
the least-squares fit; each facet reports the correlation coefficient (r) and its P-value. Points highlighted 
as “Yes” in the legend correspond to compounds flagged as strongly predicted (RGES ≤ −0.20). 
 

 

Table S4. Summary of experimental and clinical evidence supporting repositioned drug 
candidates in cervical cancer. 

Drug name MeSH class Evidence type Key finding 

Pyrvinium 

Anthelmintics 

In vitro; in vivo 
Wnt inhibition enhances chemotherapy response; 

antitumor activity in vivo with cisplatin [4]. 
Ivermectin In vitro Induces cell-cycle arrest and apoptosis in HeLa cells [5]. 

Closantel In vivo  
Anti-angiogenic; suppresses growth of cervical tumor 

xenografts in zebrafish [6]. 

Amodiaquine 
Antimalarials 

In vitro  
Cytotoxicity in cervical cells. Suggests antitumor 

potential against cervical carcinoma [7]. 

Quinine In vitro 
Inhibits proliferation; induces apoptosis and suppresses 

AKT phosphorylation [8]. 

Methotrexate  
Antimetabolite ; 

Folic Acid 
Antagonists 

In vitro; In vivo 
GOLM1 knockdown sensitizes cervical tumors to 

methotrexate (enhanced antitumor effect) [9]. 

Nifuroxazide Antibiotic in vitro 
Decreased p-STAT3 and suppressed colony formation 

[10]. 

https://www.zotero.org/google-docs/?6bxOCE
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Penfluridol Antipsychotic In vitro 
Increased the radiation sensitivity by inhibiting 

radiation-induced DNA break repair [11]. 

Palbociclib 
Cyclin-Dependent 
Kinase Inhibitors 

In vitro; in vivo 
Antiproliferative effects on cervical cancer cells, 

especially when combined with the investigational drug 
SHetA2 [12]. 

Fulvestrant 

Selective estrogen 
receptor 

modulators 
(SERMs) 

In vivo 
ER blockade reduces tumor growth in ER-positive 

cervical xenografts. [13] 

Panobinostat 

HDAC Inhibitors 

In vitro 
Strong antiproliferative/apoptotic effects; synergy with 

topoisomerase inhibitors [14] 

Vorinostat 
In vitro; In vivo; 
clinical phase II 

HDAC inhibition suppresses cervical cancer growth; 
Phase II PEVOsq trial: combination of pembrolizumab + 

vorinostat in recurrent/metastatic cervical cancer 
showed an objective response rate (ORR) of 39% [15–17]. 

Simvastatin HMG-CoA 
reductase 
inhibitor 

In vitro; in vivo 
Selective cytotoxicity enhances paclitaxel efficacy in 

vitro and in vivo [18] . 

Pitavastatin In vitro; in vivo 
Strong apoptosis and G0/G1 arrest; tumor growth 

suppression in mice [19]. 

Bortezomib 
Proteasome 
Inhibitors 

In vitro Induce radiosensitivity in cell lines [20,21]. 

Dasatinib 
Protein Kinase 

Inhibitors  
In vitro 

Enhances paclitaxel/oxaliplatin activity; increases 
apoptosis via Src pathway inhibition in cervical 

adenocarcinoma cells [22]. 

Raloxifene 

Selective estrogen 
receptor 

modulator 
(SERM) 

In vitro 

In HPV16⁺ CaSki cervical cancer cells, raloxifene (an 
estrogen antagonist) blocked 17β-estradiol’s effects – 

inhibiting estrogen-driven cell growth and HPV E6/E7 
oncogene expression [23]. 

Duloxetine 
Serotonin-norepin
ephrine reuptake 
inhibitors (SNRIs) 

In vitro Induces apoptosis/autophagy and inhibits Akt [24]. 

SN-38 
Topoisomerase I 

Inhibitors 
Clinical phase II 

Sacituzumab govitecan showed antitumor activity with 
manageable toxicity (NCT05119907) ; irinotecan+S-1 was 
active in platinum-pretreated disease (ORR 29%, PFS 3 

mo, OS 9 mo) [25,26] . 
 

Etoposide 
Topoisomerase II 

Inhibitors 
In vitro;  Clinical 

case report  
Triggers apoptosis in HeLa; backbone with cisplatin for 

neuroendocrine cervical carcinoma [27,28]. 
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