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Why?

Age-standardized Rate per 100 000, Incidence and Mortality, Females, in 2022
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*The fifth most common cause of cancer death among women

DEBRECENI *1200-1300 new cases / year (739 death in Hungary in 2014 )

*5-year survival rate: 30-90%
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Liquid biopsy Tissue biopsy

Non-Invasive or minimally invasive Invasive

Quick Time-intensive procedure

Easily obtained Not Easily obtained

Minimal pain/risk Some pain/risk

Not so expensive Expensive

Comprehensive tissue profile Localized sampling of tissue

Before and after tumor localization Only after tumor localization

Applicable in the case of small tumors Not applicable in the case of small tumors
In early diagnosis Limited application in early diagnosis

Repeatable Not-repeatable
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Biological fluid

CSF: cells from beain and spine

NASAL SECRETION: airway epithelial and dendritic cells lining the epithelium
SALIVA: epithelial cells and granulocytes

Cerebrospinal 'ﬁl
fluid %
BALF: cells within the lung

BREAST MILK: cells present in breast milk, epithelial breast cells,
and from biood circutation

SYNOVIAL FLUID: macrophages Serum, plasma
- BILE: colis from iiver and galbladder g
BLOOD: cells lining the blood vessels and cells found in blood

- AMNIOTIC FLUID: cells from fetad dney and mother's biood

SEMINAL FLUIDY'SEMEN: prostate and epididymal epithelial cells v ) CLTDTTTTTTINN DI R N
- UTERINE FLUID: celis from uterus, fallopian tube and ovary ‘

- URINE: celis from kiiney, blacder, prostate and wethra
"~ FAECES: commensal bacteria
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Cell-free nucleic acids (cf-Nas) and origins

Cf-nuclear DNA (genomic DNA fragments)

E i—‘r‘\\/ V “au Ul ur 1 ) - v

Cf-ctDNA

Cf-microbial DNA

Cf-coding RNA (mRNA)

Cf-non-coding RNA (miRNA, IncRNA, cirrRNA)
Other RNAs (piwi-RNA, YRNA, Vault RNA)

Pa SSiVG Nature Reviews | Cancer
e cellular lysis
* apoptosis, necroptosis

Active
e exosomes (40-100 nm)
EBRECEN' * microvesicles (50-3000 nm)
GYETEM * associated with lipoproteins (HDL, LDL)
* associated with ribonucleoproteins (e.g. argonaute 2)
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Materials and methods

e Ovarian cancer patients (8) and non-cancerous controls (8)

* RNAs and non-coding RNAs were isolated from plasma, plasma-
derived exosomes (miRNeasy Serum/Plasma Kit, RNeasy Plus Kits)
and tissue (NucleoSpin RNA kit)

* cDNA was synthesised and the level of expression was determined by
gRT-PCR (miRCURY LNA miRNA system for miRNAs, RT? Profiler PCR
system for IncRNAs, DNA Master Hybprobe kit for CD24)

* Exosomes were extracted from plasma (miRCURY™ Exosome Isolation
kit), and quantified by Exo-TEST ELISA kit.
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LncRNA

e 200 bp long non-coding RNA molecules
* Origin:

* Intergenic regions
* Sense, antisense
* [ntronic

* Mature RNAs

*Epigenetic modifications: chromatin
modification (e.g. Xist)
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MALAT1 gene expression
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Interaction network of microRNAs and MALAT1
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MicroRNA
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18-22 nucleotide long, non-coding RNA molecules
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* Non-coding RNAs can regulate gene expression in other

cells

It affects the tumour microenvironment

growth factor production
* Induces angiogenesis
* Inhibits immune cells

Stimulate tumour growth through ECM formation and



microRNAs in plasma
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Siglec-10 ‘

mor associated macrophage

CD24

~—~ CD24 : Don't eat me
l anti-phagocytic effect

Siglec-10

 a cell surface protein similar to

mucin, highly glycosylated s

* CD24+ tumour cells in the l Immune therapy
development of metastases .

* CD24 may be an independent (\ B
prognostic marker in ovarian, coz4 et Siglec-10

prostate and non-small cell lung
tumours (Choi et al., 2005)

CD24 is identified as a novel functional target of miR-146a and ectopic expression
of CD24 abrogates miR-146a driven potential Cancer Stem Cell phenotype
(Ghuwalewala et al., Front Oncol, 2021:11:651692.)




CD24 expression (in OC tissue)
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Exosomes in tumours

participate in cancer progression and
metastasis

transfer bioactive molecules between
cancer and various cells (local and
distant microenvironments)
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Exosomes In ovarian cancer
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Conclusions

* New possible pathway in the development of ovarian cancer
* MALAT1 —miR146a —-CD24

* miR125b, miR146b, miR200b and especially, the miR146a are
promising candidate plasma biomarkers in the diagnosis of OC

* Significant difference in CD24 expression between the OC and C
groups (correlation with FIGO classification)

* Higher exosome quantity in OC than in C group
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Clinical significance of ct-NAs

* Non-coding RNA (e.g. miRNA) expression in cancer cells differs from non-coding RNA expression
in healthy cells - promising biomarker candidates

* Cf-NA expression differs in the body fluids of cancer patients and healthy individuals

Drug resistance

4 Screening, detection,
diagnosis —cf-DNA mutation analysis
—quantity of cf-DNA @ el fre:nto n;codmg RNA
—scell free-non-coding RNA e
\_ detection
i Staging and prognosis Therapy selection
—quantity of cf-DNA —cf-DNA mutation analysis
—cell free-non-coding RNA —cell free-non-coding RNA
\_ detection detection

(e

Localization of cancer
—cf-DNA fragmentation pattern Therapy monitoring

D E B R E C E N I —cf-DNA nucleosome spacing £DNA tity
; : = —cf- quanti
—c-DNA methylation analysis —cell free-non-coding RNA detection

E GY E T E M —cell free-non-coding RNA detection




Future plans

* More sensitive detection methods need to be developed
* Understanding the biological role/importance of non-coding RNAs in cell cultures

* Development of multivariate diagnostic tests: combination of several biomarkers
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