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H were analyzed using digital karyotyping software to assess numerical and
|ntr0duct|0n structural variations [3].

The study of evolutionary cytogenetics offers profound insights into Karyotype diversity: Malagasy ground geckos exhibit significant
the mechanisms driving genomic diversity and adaptation across different karyotypic diversity, with diploid numbers ranging from 2n=20 to 2n=42. This
species. Among the myriad of fascinating subjects within this field, the variation is primarily due to differences in the number of microchromosomes,
Malagasy ground geckos (genus Paroedura) present a particularly intriguing which play a crucial role in the evolution of these species.
case for investigation. These geckos, endemic to Madagascar, exhibit a
remarkable range of karyotypic variations that are essential for understanding
their evolutionary history and adaptive strategies. Madagascar, renowned
for its unique biodiversity, serves as a natural laboratory for the study of
evolutionary processes. The island’s isolation and diverse habitats have led
to the evolution of numerous endemic species with distinctive cytogenetic Chromosomal rearrangements: Comparative analysis revealed
profiles. Malagasy ground geckos are no exception; they display a wide array  nymerous chromosomal rearrangements, including inversions, translocations
of chromosomal characteristics, including varying chromosome numbers,  ang fysions. These rearrangements are hypothesized to contribute to
patterns of heterochromatin distribution and distinct sex ghromosome systems. reproductive isolation and speciation by reducing hybrid fertility [4].

These features make them an excellent model for exploring how chromosomal

evolution interacts with ecological and evolutionary pressures [1]. Molecular cytogenetics: FISH with ribosomal DNA (rDNA) and telomeric
probes highlighted considerable variation in the location and number of rDNA
sites and telomeric sequences. These molecular cytogenetic markers provide
insights into the chromosomal evolution and genome organization of these
geckos.

Sex chromosome systems: Several species exhibit heteromorphic sex
chromosomes, suggesting multiple independent origins of sex chromosome
systems within this group. Notably, the presence of both male heterogamety
(XY system) and female heterogamety (ZW system) has been observed.

Description

Previous research has provided foundational knowledge on the
karyotypes and genetic structures of these geckos, yet many questions remain Adaptive significance of chromosomal variation: The observed
regarding the underlying mechanisms of chromosomal variation and their karyotypic diversity among Malagasy ground geckos likely reflects adaptations
evolutionary implications. By adopting a comparative perspective, this study ~ to different ecological niches. Chromosomal rearrangements can lead to
aims to bridge gaps in our understanding of the evolutionary cytogenetics of ~ variations in gene expression and regulation, facilitating adaptation to varying
Malagasy ground geckos. We will explore the chromosomal adaptations that ~ environmental conditions.
have occurred in response to Madagascar’s unique environmental pressures
and assess how these adaptations contribute to the geckos’ evolutionary
trajectories. This investigation will not only enhance our comprehension of
the evolutionary processes shaping Madagascar's endemic fauna but also
contribute to broader discussions on chromosomal evolution and speciation.

Speciation and chromosomal evolution: Chromosomal rearrangements
can drive speciation by creating postzygotic barriers. The diversity of sex
chromosome systems among Malagasy ground geckos suggests that sex
chromosome evolution plays a significant role in their diversification.

Through a detailed analysis of cytogenetic data and comparative studies, this Phylogenetic implications: Chromosomal data provide valuable
research seeks to elucidate the intricate relationship between chromosomal phylogenetic markers for understanding the evolutionary relationships
variation and evolutionary dynamics in Malagasy ground geckos [2]. among Malagasy ground geckos. Combined with molecular phylogenetics,

cytogenetic analysis helps clarify the timing and pattern of diversification in

Sample collection and identification: Specimens of various Malagasy
ground gecko species were collected from multiple locations across
Madagascar, ensuring a representative sampling of different ecological zones. .
The species were identified using morphological and molecular markers to Conclusion
confirm their taxonomic status.

this group [5].

The evolutionary cytogenetics of Malagasy ground geckos reveal a
complex interplay of chromosomal changes driving speciation and adaptation.
This study underscores the importance of cytogenetic research in uncovering
the mechanisms of biodiversity and provides a foundation for further
investigations into the genomic and ecological dynamics of these fascinating
reptiles.

Chromosome preparation and analysis: Chromosome preparations
were made from bone marrow and testicular tissues, following standard
cytogenetic protocols. Karyotypes were constructed using Giemsa staining
and Fluorescent In Situ Hybridization (FISH) techniques. Chromosomal data
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