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Introduction 
Symptomatic uterine leiomyomas (ULs) occur in 20% of women and cause a variety of health 
complications from pain to infertility. ULs are the leading cause of hysterectomy worldwide and 
have a considerable socio-economic impact. Curative non-invasive treatments do not exist. 
Molecular changes, such as genetic and epigenetic aberrations, may have important potential for 
predicting occurrence of ULs, their clinical outcome, and response to therapy.  
 
Material and  Methods 
We have characterizing the possible UL subclasses through studies on human primary 
specimens. We currently have a collection of 400 patients (normal myometrium) and over 1000 
tumors, fresh frozen tissue. The main approaches used have been exome and whole genome 
sequencing, as well as expression and methylome analyses. 
 
Results,  
Our findings based on high-throughput analyses of 100 ULs point to at least three distinct 
molecular UL subclasses, each displaying a characteristic genetic driver aberration. The three 
different subclasses – listed by the respective driver changes - to be further examined are a) 
Mediator complex subunit 12 (MED12) mutation, ≈ 70% of ULs, b) Krebs cycle gene FH 
inactivation, ≈ 1-2% of sporadic ULs, and c) Transcription factor HMGA2 overexpression, ≈ 10-
15% of ULs (typically based on HMGA2 translocations).  Each subclass displays a distinct 
characteristic global expression and methylation pattern. 
 
Discussion 
Each subclass provides a different angle to determinants of UL genesis. ULs of these and 
putative additional subclasses should be studied in greater numbers by whole genome 
sequencing, methylation and expression analyses. Second, we should gain mechanistic 
understanding on UL development utilizing model systems. One could e.g. carry out genome-
wide analyses of transcription factor binding and transcriptomes, as well as methylome analysis 
in UL and leiomyosarcoma cell lines, and from cells derived from a mouse model conditionally 
expressing the most common MED12 mutation found in human ULs.  
Integrating these data with clinicopathological features and drug response data will provide us 
with a next-level view on genesis of ULs, to facilitate development of new noninvasive 
management strategies, including targeted drug treatments. Such knowledge would have 
potential to benefit hundreds of millions of women. 
 


