Summary of results

The primary focus of this project was to investigate the evolutionary dynamics of chromosomal
rearrangements within the family Pipidae. To achieve this, we analyzed members from the genera
Xenopus, Silurana, and Hymenochirus.

Initially, we examined the dynamics of rearrangements and chromosomal morphology in the
allotetraploid frog, X. calcaratus and how they affected the evolution of these frogs. Our findings
revealed distinct characteristics in the subgenomes of X. calcaratus. The a-subgenome is more
conserved and resembles the genome of the diploid species X. tropicalis, whereas the b-subgenome
has differentiated more from the original progenitor and went through more modifications, showing
significant differences in the structure of the chromosomes, including different repetitive sequences
and heterochromatic blocks. We also discussed a specific chromosomal translocation observed in X.
mellotropicalis but not found in X. calcaratus. This translocation is significant because it highlights the
differences in chromosomal rearrangements between these two species. Our study proposed that a
single allotetraploidization event led to the emergence of X. mellotropicalis, X. epitropicalis, and X.
calcaratus. The translocation happened after the divergence of X. calcaratus but before the speciation
of X. mellotropicalis and X. epitropicalis. Alternatively, if two independent allotetraploidization events
occurred, probably the translocation occurred either diploid ancestor of the common one of X.
mellotropicalis and X. epitropicalis, the most recent probably. This finding underscores the slow nature
of genome evolution in these species and the role of chromosomal rearrangements in their
divergence.

We investigated how polyploidization and divergence have influenced the evolution of repetitive
elements in six species of African clawed frogs. Combining FISH and genomic data, we were able to
map U1 and U2 small nuclear RNAs and histone H3 in both diploid and allotetraploid species. The
results showed that the number and position of these repetitive elements were conserved in the diploid
and tetraploid species X. tropicalis and X. calcaratus, both from subgenus Silurana, while variation
was observed among the allotetraploid species from the subgenus Xenopus. We realized that
allotetraploid species could have originated from two different independent polyploidization events
that exhibited different patterns of repetitive element distribution. Younger allotetraploids, like X.
calcaratus, have twice as many signals as their diploid relatives, whereas older allotetraploids showed
more variation. These findings suggest that polyploidization initially duplicates tandem repeats, but
their copy number can vary over time due to reduction and expansion, highlighting the complex
evolutionary dynamics of repetitive elements in these frogs.

We began an in-depth analysis of the genome of X. epitropicalis. However, due to logistical constraints
(waiting for the delivery of the frogs, breeding, sequencing, and analysis time), we were only able to
compare our existing X. borealis sequence to analyze the factual expression of both subgenomes and
to compare the homology between the two subgenomes, which revealed a similarity of around 93-
94%. Although this preliminary data does not allow us to make definitive statements, it provides a
good initial insight for the continuation of these experiments beyond this thesis frame.

Finally, we turned our attention to another frog, H. boettgeri. We discovered that the Boettgeri dwarf
clawed frog from the Congo is tetraploid, possessing four sets of chromosomes (2n = 36). This finding
suggests that the wild population is not conspecific with the captive populations, which are diploid (2n
= 20A + 1B chromosomes). We indicated that the karyotype of tetraploid frogs could have been
evolved through the fusion of two chromosomes followed by allotetraploidization, making it functionally
diploid, as seen in the polyploid frogs of Xenopus subgenome. These findings highlight significant
differences between wild and captive populations, suggesting the need for further research to clarify



the taxonomy and evolutionary history of the genus Hymenochirus. Furthermore, we proposed
separating the captive population, previously known as H. boettgeri, from the wild population, which
retained the name H. boettgeri. We decided to refer to the captive population as Hymenochirus sp.
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DMRT1 Doublesex and mab-3 related transcription factor 1
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Mya Millions year ago
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