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fibroids
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Fig. 1: Overview of study material and somatic allelic imbalance. a, The
sequential stages of UL subclass detection. Denominators are numbers of tumors
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screened at each stage; see Methods for a detailed description of data used at
each stage. Percentages refer to proportions among all 2,263 tumors. HMGA1
subclass comprised 67 tumors without any other known driver change. Three
tumors with an SRCAP complex gene mutation are shown here as one MED12
and two HMGA2 tumors as they also showed these driver changes. b, Germline
LoF variants (blue; UK Biobank WES) compiled with somatic LoF (red) and
missense (black) variants. Green boxes represent protein domains from Pfam.
c–e, Overview of genome-wide somatic allelic imbalance in 2,186 SNP-arrayed
ULs. c, y-axis gives the total length of the genome affected by somatic loss and
gain aberrations per tumor, stratified by subclass (logarithmic and truncated to
105 bp). Dashed lines show the overall and subclass-specific mean values.
Percentage units refer to the proportion of chromosomally stable tumors within
each subclass. d, Estimated numbers of somatic DSBs. e, Subclass-specific
enrichment of allelic loss: x-axis gives log-transformed, one-sided tests of loss-
event enrichment in each subclass compared to the rest of the tumors (truncated
to 1.0 × 10−20). y-axis indicates the genomic position (autosomes and X). See
Supplementary Table 6 for detailed statistics. Credit: DOI:
10.1038/s41586-021-03747-1

Scientists at the University of Helsinki and Helsinki University Hospital
have made a breakthrough in understanding the genesis of uterine
leiomyomas, also called fibroids.

Fibroids are extremely common tumors. They are a major burden for
women's health worldwide, and the most common cause of
hysterectomy. The Finland Myoma Study published in Nature found that
the part of the human genome that controls expression of genes, is of
major importance in fibroid development.

The findings of the new study represent a significant advance in fibroids
research. Without detailed knowledge on the mechanisms of
tumorigenesis involved, it would be difficult to develop targeted
therapies for this condition affecting hundreds of millions of women.
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Genes that are poised to change expression level are
important for fibroid development

The researchers discovered that multiple tumors carried mutations in
genes that were involved in trafficking certain type of histones, proteins
that are important for the structure and functional properties of the
genome. They next found that mutations in these same genes were
important in hereditary predisposition to the disease.

The work also documented the many changes in the regulatory genome
that these mutations exerted, and finally showed a strong effect on gene
expression levels.

"In particular, genes that are poised to frequently turn on and off seem
affected in fibroids," says Academy Professor Lauri Aaltonen.

This might explain why this new mechanism of tumorigenesis frequently
affects the uterine muscle wall but rarely other tissue types, as the uterus
needs to adjust to many changing external cues such as those governing
the menstrual cycle and pregnancy.

"Thus, disturbances in genes that need to be poised to change expression
level might harm the uterus more easily than other organs," explains
Aaltonen.

"Some of the overexpressed genes might provide clues for development
of new fibroid treatment options," Aaltonen says.

  More information: Davide G. Berta et al, Deficient H2A.Z deposition
is associated with genesis of uterine leiomyoma, Nature (2021). DOI:
10.1038/s41586-021-03747-1
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