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I delved into two primary subjects within this thesis. The first one is: a possible
oncogenic origin of ovarian clear cell carcinoma, and the second one is: post-
transcriptional regulation of protein complex subunits. To begin with, I explored the
relation between endometriosis, a disease characterized by the growth of endometrial-
like tissue and stroma in ectopic areas (areas outside of the normal uterine cavity), and
the subsequent development of ovarian clear cell carcinoma. This particular malignancy
constitutes a histological subtype of epithelial cancer that is resistant to chemotherapy,
comprised of clear cells containing glycogen and hobnail cells. Genomic studies have
been conducted in order to elucidate the relevance of cancer-associated mutations in the
transformation of endometriotic lesions into ovarian clear cell carcinoma. These studies
have allowed the identification of somatic mutations that are commonly present in both
endometriosis and this type cancer, underscoring the relationship between these two
diseases. However, while the concepts of whether endometriosis serves as a precursor
condition to ovarian clear cell carcinoma and the molecular mechanisms that could
trigger this malignant transformation are well recognized, they remain incompletely
understood. To gain deeper insights into the molecular mechanisms involved in the shift
from endometriosis to ovarian clear cell carcinoma, we collected multiple tissue
samples from a 56-year-old patient, including histologically normal uterine
endometrium, ovarian endometriotic tissues located both distant from and contiguous
to the ovarian clear cell carcinoma tissue, cancer stromal cells, and the carcinoma itself.
We then subjected the samples to whole-exome sequencing. This comprehensive
multisampling approach facilitated the identification of somatic mutations shared
among the epithelium samples, shedding light on the genomic evolution of these
different tissues leading up to the point of malignant transformation. Secondly, I
investigated the possible post-transcriptional regulation of complex subunits. Hetero-
oligomeric protein complexes constitute quaternary structures composed of sets of
protein subunits that are assembled together in order to perform a wide range of
essential biological functions. Given the collaborative nature of these subunits, it is
expected that their protein quantities are finely tuned to similar levels within the cell,
preventing the wastage of cellular resources and energy. It was recently determined that
protein complex components are synthesized in accordance with their specific

stoichiometries, suggesting stringent control over subunit production. Nevertheless, the



precise mechanisms governing how mRNA levels of complex subunits are harnessed to
yield consistent protein quantities in line with the complex's structure remain not well
understood. To delve further into this phenomenon, I undertook a comprehensive
comparative analysis. This analysis involved comparing the expression levels detected
by RNA-seq and Ribo-seq experiments of subunits from 14 diverse protein complexes.
This approach aimed to provide a more profound understanding of how these subunits
are regulated within the framework of their specific complex structures. This
comparison was possible thanks to the identification of subunit limiting factors (those
subunits displaying the lowest expression levels in their respective protein complexes)
that were used to normalize both RNA-seq and Ribo-seq data. The analyzed complexes
included: 20S proteasome, 19S proteasome, anaphase-promoting complex, RNA
exosome, 80S ribosome, condensin I, RFC complex, cohesin SA2, ARP2/3 complex,
TRIC complex, prefoldin, coatomer, exocyst, and conserved oligomeric Golgi complex.
These complexes showed regulated subunit synthesis according to their stoichiometries.
Furthermore, among all the examined complexes, I identified that only the 20S
proteasome displayed a significant decrease in the normalized Ribo-seq levels of its
subunits when compared to their normalized RNA-seq levels in all five tested human
cell lines (H9, HEK293T, MCF7, PANCI1, and RPE-1 cells). Most of the 20S proteasome
subunits exhibited significant decreases in their normalized Ribo-seq expression levels.
Specifically, the 20S proteasome subunits al (PSMA6), a4 (PSMA7), a5 (PSMAYS), a6
(PSMAI), a7 (PSMA3), f1 (PSMB6), 2 (PSMB7), B3 (PSMB3), B5 (PSMBY5), and 7
(PSMB#4) exhibited significant decreases in their normalized Ribo-seq expression levels
across the five tested cell lines. In contrast, the subunit f4 (PSMBZ2) displayed a
significant increase in its normalized Ribo-seq levels compared to its normalized RNA-
seq levels in four out of the five cell lines. I analyzed the codon usage of these genes
and found that the 20S proteasome subunits with decreased normalized Ribo-seq levels
preferentially utilized non-optimal codons in most of the 20 amino acids available,
whereas the subunit with increased normalized Ribo-seq levels preferentially utilized
optimal codons in most amino acids. However, the difference in the number of non-
optimal codons between the 2 groups of 20S proteasome genes is not statistically
significant. These results suggest that the codon usage pattern of the 20S proteasome
subunit genes may not function as a post-transcriptional regulatory mechanism for the

components of this complex.
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