A targeted data mining approach to identify molecular determinants of cervical cancer

progression and recurrence

Sweta Sharma Sahal#®, Santu Kumar Saha'*8, Mammen Chandy1, Asima Mukhopadhyay!®
1 Tata Medical Center, 14 MAR, Rajarhat, Kolkata, India
* Present address: Northern Institute for Cancer Research, Paul O'Gorman Building, Medical School,
Framlington Place, Newcastle University, Newcastle upon Tyne NE2 4HH, UK

A Contributed equally e
* Correspondence: Asima Mukhopadhyay .-:-‘.'-}.‘.'55-'.’-'-.

Tata Medical Center and Tata Translational Cancer Research Center, 14 MAR, Rajarhat, Kolkata, India. TATAM 'iEI5 CAI:CENTER
Electronic address: asima7@yahoo.co.in R

Background and Objectives

Human Papilloma Virus (HPV): Causal agent of Cervical Carcinoma Mode of action of HPV leading to causation of Cervical Cancer S f EMT d DN A d : . I
tatus o dl dimage response in cervical cancer
d Cervical cancer is the second most common cancer Figure 1: Global burden of cervical cancer: Age A Uninfected Epithelium B High Risk HPV Infection
among women in the developing countries like India, standardized incidence rate (per 100.000 women [ i o e e e e e e \ [ ————— e e e . . . ,
i aftor brescccancar (p ) | o . T : Growth arrest and apoptosis — (@S — Pro-EMT signalling
. : | - { Cyelin/cok HPV infection " toodback - = | r |
) FUE o s : \ ’ D - f | =g.1> 4
d Cervical cancer is associated with infection of high i fs i 5 / R )\‘1 & E __| TGFBRe 168 | _ in P=8.1x10
risk varieties of Human Papilloma Virus (HPV) in more : R ey : ' EXPRB) i i el | — |8% ﬂ“f&-l { ) |
than 99% Oftl:'le cases, W|th HPV 16 and 18 being | s : L. =5 <T oooooo tivation E:F E i EtF Tronsactivation - — ] E % 4 EHEEBP 1 " .. .}1—|1—|-|—f—1-1-
most predomlnant. :‘ : (.U"(l. : Upreg‘;s'latlon MCM Basal Layor : : Parog:::: ltayor MCM Upregol.;lauon : ‘ - ) I—"H—'—
g no?:::::ry PCNA : : PCNA no?:z::ry : B:""ﬂ R mﬂa -: E'
d Understanding cervical cancer biology is thus of . : .. Kiez fecutstag  Regulation W Ragisasadi ctivtion Kis7 o o ' mi = il |
- | o ulated ___ ression |
great importance as it poses a high disease-burdenin \ ¥ LT Z:::: : — ot E' E i )E mom *2;1::: e ' EP‘EDG E 'E n.4
the developing countries. " E levels E i E SMAD" EEEWEEEE’ \: S " Cluster total/eyents!
- o : o “L'g\'l'é"'v' Honer |  miR-200b 3 - EMT (n = 25/7)
E E i E : E 0% - | — Hormone [n = 38/2)
Figure 2: District-wise comparison of age-adjusted : P formP2LE7and cyclinE p21 + €7 form a complex. | \ ) od — PI3K-AKT (n = 51/3)
HPV Genome incidence of cervical cancer (per 100,000 population) E b e e Y At b E f J — T T T T

' o CELL CYGLE S-PHASE ' INKAB 1y 4 CIPY EMT J 20 30 40 S0 &0

[ G e W p15™/p21 Time (months)
E1: DNA helicaseMTPase '
E2: I;;m:gﬁzn;;:zm-moduhtor, Figure 3 Stimulation of cell-cycle progression by high-risk HPV types . : T Sl l]]]:l] - Aﬂti"dﬂtiﬂg interaction [ ; J .
£5: Cell proliferation (binds PDGF Squamou :

receptor)
Eé: Transforming protein (binds p53)
E7: Transforming protein (binds pRb)

The E6 and E7 proteins of high-risk HPV types lead to cellular transformation by
interacting with the PDZ domain cellular proteins and Rb, contributing to neoplastic

e progression, while the E6-mediated p53 degradation prevents the repair of chance vk /e \ x_“_D—
L2: Minor capsid protein i : ) : . ssDNA hreak sensars and . ) ) P
- mutations occurring in the genome and hence disrupting normal cellular B - end (0 )
LCRebers ol regon NTPasasnuckosde & tihosghatass PDOFsple-deved rosth homeostasis, ultimately leadingto development of cancer in HPV infected cervix. AR . e
.,
" ___1 r .
Base Excislon Repalr Pathway Persistent ssDNA break HOAX .‘ ATM/ATR activation with Chicl &
Mechanisms of development of radioresistance in cervical Phosphorylation | ChiZ activatior
a . . Y, F
cancer patients Objectives Conversion to dsDNA - ~
break on encounter with -~ N
31% ATM/C  DNA Damage Repair (DDR) . . . | r|'_'J_1[iq_'._1'|:|'|:||n 1.{”‘: o
S — o cu '} f To analyze the expression profiles of genes associated et oAy FRdefceney HER Iiiation N itsio

Trans iiii (EMT) 3‘6243! l l, P53 Activation

fATM 1 1 1 E}H' i |
o“ R with DNA Damage Iftt?sponse (DDR') and Epithelial Eroneous repelr i | — } ;,.,,1 -
= L @

Mesenchymal Transition (EMT) in The Cancer NHE)

Genome Atlas (TCGA) data on cervical squamous cell

carcinoma based on: * . .

1. Early (I-llA) or Late stage (IIB and above) of | cet oeat | Apoptosis
disease

2. Recurred or non-recurred post therapy

Bleod vessel

Proficient HRR

' ‘x\ /: : LH\\ Cell cycle arrest
N/

Stem Cells (CSC)

Adapted from Chen et al. Journal
of Thoracic Disease (2017)

Results and Conclusions
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