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Slov.:  

Izhodišče raziskovalne naloge MR: Endometrioza je kompleksna ginekološka bolezen, za katero je značilna 
prisotnost endometriju podobnega tkiva zunaj maternične votline. Prizadene približno 190 milijonov žensk v rodni 
dobi po vsem svetu. Simptomi endometrioze so nespecifični in vključujejo hude bolečine in neplodnost. Bolezen 
je heterogena in vključuje ovarijsko, peritonealno in globoko endometriozo, ki predstavljajo različne entitete z 
različno patogenezo. Medtem ko lahko ovarijsko in globoko endometriozo diagnosticirajo s slikovnimi tehnikami, 
najpogostejšo obliko - peritonealno endometriozo - diagnosticirajo le invazivno z laparoskopijo. Zaradi 
nespecifičnih simptomov in invazivnega diagnostičnega postopka lahko do postavitve diagnoze mine tudi do 10 
let. Posledično endometrioza bistveno vpliva na kakovost življenja bolnic. Trenutno v klinični praksi ni zanesljivih 
biooznačevalcev, ki bi napovedali prisotnost endometrioze, zato potrebujemo zanesljive biooznačevalce, ki bodo 
nadomestili diagnostične operacije ali omogočali triažo bolnic, ki operacijo dejansko potrebujejo.  
V okviru raziskovalne naloge se bomo osredotočili na omske pristope za odkrivanje novih biooznačevalcev za 
diagnostiko endometrioze. V soglasju s Komisijo RS za medicinsko etiko bomo zbrali vzorce krvi bolnic s 
peritonealno in globoko infiltrativno endometriozo in vzorce krvi kontrolne skupine. S transkriptomskimi in 
proteomskimi pristopi bomo v vzorcih krvi opredelili nove transkripte in prroteine, povezane z endometriozo, ter 
tako odkrili motene molekularne procese. Raziskava bo potekala v sodelovanju z Ginekološko kliniko 
Univerzitetnega kliničnega centra Ljubljana, Medicinsko univerzo in Avstrijskim inštitutom za tehnologijo na 
Dunaju, Medicinsko univerzo v Varšavi in KTH Stockholm. 
Delovni hipotezi: Bolnice z endometriozo se od oseb kontrolne skupine razlikujejo v naboru transkriptov in 
proteinov, ki so vpleteni v patofiziološke procese in predstavljajo možne diagnostične označevalce. Večomski 
pristop povezovanja transkriptomskih, proteomskih in kliničnih podatkov omogoča postavitev diagnostičnih 
modelov z dobrimi  karakteristikami.  
Metode: Zastavljeni hipotezi bomo preverili z izvedbo netarčne transkriptomske in tarčne proteomske študije 
odkrivanja biooznačevalcev v velikem naboru vzorcev krvi bolnic z endometriozo in oseb kontrolne skupine. 
Uporabili bomo najsodobnejši pristop tarčne proteomike Olink tehnologije (študija odkrivanja) in Luminex ali ELISA 
(študija validacije) ter netarčno in tarčno transkriptomiko z uporabo sekvenciranja RNA kodirajočega dela genoma 
(študija odkrivanja) in mrež nizke gostote (LDA) ali qPCR (študija validacije). Diagnostične modele bomo postavili 
z različnimi najsodobnejšimi pristopi strojnega učenja. Transkriptomske in proteomske podatke bomo analizirali 
tudi z orodji, ki omogočajo opredelitev poti povezanih s patogenezo bolezni. 
Cilji: V okviru raziskovalne naloge bomo odkrili in validirali nove možne biooznačevalce, postavili diagnostične 
modele, ki bodo vključevali transkriptomske, proteomske in klinične podatke, prispevali k razvoju novih 
diagnostičnih pristopov, pa tudi k razumevanju patofiziologije in dolgoročno k razvoju novih možnosti 
personaliziranega zdravljenja endometrioze. 

 

Eng.: 

Background of the research project: Endometriosis is a complex gynaecological disease characterised by the 
presence of endometrial-like tissue outside the uterine cavity. It affects approximately 190 million women of 
reproductive age worldwide. Symptoms of endometriosis are non-specific and include severe pain and infertility. 
The disease is heterogeneous and includes ovarian, peritoneal, and deep endometriosis, which represent distinct 
entities with different pathogeneses. While ovarian and deep endometriosis can be diagnosed using imaging 
techniques, the most common form – peritoneal endometriosis – can only be diagnosed invasively by laparoscopy. 
Due to the non-specific symptoms and the invasive diagnostic procedure, it can take up to 10 years to establish a 
diagnosis. As a result, endometriosis significantly affects patients' quality of life. Currently, there are no reliable 



 

 

biomarkers in clinical use that can predict the presence of endometriosis, so reliable biomarkers are needed to 
replace diagnostic surgeries or enable the triage of patients who actually require surgery. 
As part of this research, we will focus on omic approaches to discover new biomarkers for the diagnosis of 
endometriosis. With the approval of the Medical Ethics Committee of the Republic of Slovenia, we will collect blood 
samples from patients with peritoneal and deep infiltrative endometriosis, as well as from a control group. Using 
transcriptomic and proteomic approaches, we will identify new transcripts and proteins related to endometriosis in 
blood samples and thereby uncover disrupted molecular processes. The research will be conducted in 
collaboration with the Gynaecology Clinic of the University Medical Centre Ljubljana, the Medical University and 
the Austrian Institute of Technology in Vienna, Austria, the Medical University of Warsaw, Poland, and KTH 
Stockholm, Sweden. 
Working hypotheses: Patients with endometriosis differ from control subjects in the set of transcripts and proteins 
involved in pathophysiological processes, which may serve as diagnostic markers. The multiomic approach, 
combining transcriptomic and proteomic data with clinical information, enables the development of diagnostic 
models with strong performance. 
Methods: We will test the hypothesis by conducting non-targeted transcriptomic and targeted proteomic studies 
for biomarker discovery in a large set of blood samples from endometriosis patients and control subjects. We will 
use the state-of-the-art targeted proteomics approach of Olink technology for the discovery study and Luminex or 
ELISA for the validation study, as well as non-targeted and targeted transcriptomics using RNA sequencing of the 
coding genome for the discovery study and low-density arrays (LDA) or qPCR for the validation study. We will 
build diagnostic models using various advanced machine learning approaches. Transcriptomic and proteomic data 
will also be analysed with tools that enable identification of pathways related to disease pathogenesis. 
Objectives: In this research, we will discover and validate new potential biomarkers, establish diagnostic models 
that incorporate transcriptomic, proteomic, and clinical data, contribute to the development of new diagnostic 
approaches, enhance understanding of pathophysiology, and, in the long term, support the development of new 
options for personalised treatment of endometriosis. 
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