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Lorenzo Clemente's PhD thesis deals with the challenging focus of broaden the 

knowledge on cytogenetics and on the sex determination in turtles, particularly on 

the family Geoemydidae. In fact, the karyotype is known for a small part of the 

almost 350 species of turtles. This poorly investigate subject is worthy of interest 

because turtles, although they exhibit a basic diversity in terms of autosomal 

rearrangements, show a diversity of ESD and GSD sex determination mechanisms 

with male or female heterogamy and therefore they may  represent a model for the 

study of this phenomenon. 

 

The Candidate tackles the problem by analyzing an impressive number of turtles 

species (Fig. 1 in “Outline of publication” part): a total of 49 species and over 100 

individuals from different families. The specimens are analyzed from a cytogenetic 

point of view with rather modern techniques, also considering the high number of 

individuals. Analyzes include preparation of cell cultures and chromosomal staining 

by C-banding technique. Furthermore, FISH technique with different probes was 

applied for the identification of repetitive elements such as rDNA loci, (TTAGGG)n 

telomeric repeats, and (GATA)8 microsatellites. Furthermore, Comparative Genome 

Hybridization (CGH) has also been performed. The choice of techniques had the 

specific intent of verifying the presence of sex chromosomes, expanding the 

knowledge in this poorly known taxonomic groups. 

 

After an extensive introduction on the cytogenetics of turtles and on the different 

models of sex determination, the candidate presents 4 publications "in extenso" with 

a very good editorial ranking ISI journals. The candidate is first author in two papers 

and in the other two his substantial contribution is evident in the experimental 

procedures and in manuscript preparation. I find the results presented in the 

publications a significant contribution to the expansion of knowledge in the field of 

cytogenetics of turtles. In fact, many new karyotypes have been described and the 

different chromosomal characteristics has been placed in the appropriate 

phylogenetic context. Therefore, I recommend the thesis for the defense. 
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Nonetheless, the reading of the PhD thesis evidenced some point that, in my opinion, 

request some more detailed explanation and that I listed below: 

 

1. About the introduction that precedes the 4 publications in my opinion the 

candidate must provide some hint of the possible adaptive meaning of the 

different sex determination mechanisms. I find it normal not to mention it in 

the 4 papers. However, can be interesting to know if the candidate has any 

idea about the theoretical models developed to explain the selective forces 

that lead to the alternative occurrence of the GSD and ESD. I believe that it is 

important to have a global vision of the phenomenon studied also in view of 

the possible consequences of current climate change for ESD species. 

 

2. In the introduction that precedes the 4 publications and in the four papers, I 

did not  see any mention about cases of co-occurrence of sex chromosomes 

and temperature-influenced sex determination in the same species. Even if 

probably this phenomenon has not been found in turtles, this could be an 

aspect that shouldn't be overlooked. In fact, in some species of reptiles, a sex 

ratio that changes with the incubation temperature does not exclude the 

presence of sex chromosomes. Ultimately, I would like to ask to the 

candidate if he thinks that this phenomenon could be present in the turtles and 

what consequence it could have on the results of his thesis. 

 

3. There is a point of the methods in chapter 3 that I did not understand and  

regards how the phylogenetic history of the presence / absence of ITRs in 

turtles is estimated (Figure 1). Author wrote: “The phylogenetic trees by 

Pereira et al. [90] and Kehlmaier et al. [91] were used for this phylogenetic 

reconstruction in the software Mesquite v3.61 [92]”. 

I need more analytical details to understand what has actually been done. 

Specifically, I did not understand if Mesquite was used to obtain a 

phylogenetic tree, if was used  for an analysis of ancestral characters or for 

both cases. In fact, the tree shown in Fig. 1 does not present a real analysis of 

the ancestral characters. However, it is used to estimate the number of 

independent origins of ITRs. 

Concerning the same tree in Fig. 1 of chapter 3, I have some doubts about the 

interpretation of another sentence: “It seems that the centromeric ITRs are an 

apomorphy of the subfamily Staurotypinae and cannot be directly connected 

to chromosome rearrangements leading to formation of the derived karyotype 
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of the family Kinosternidae or its subfamily Staurotypinae.” Since the two 

subfamilies are not indicated in the tree it is difficult for the reader follow the 

point. 

 

4. There is a minor point on which I would just like a brief comment. In the 

thesis, a rather small number of males and females were studied for each 

species to establish the presence of sex chromosomes. Obviously, the sample 

size is not a problem if no chromosomal differences are found. However, if 

chromosomal differences are identified, how is it possible to distinguish them 

from non-sex related chromosomal polymorphism? What is the probability of 

error analyzing only few females and males per species? 

 

5. In the 4 presented papers, the species was assessed by DNA barcoding. 

However, with the exception of the article on the Scientific report, the 

minimum divergence level for assigning the specimens to a species has not 

been specified. Indeed, in the work on Cuora the results of the mtDNA 

identification are not reported at all. I think that the importance of this aspect 

has been a bit underestimated and I, instead, in a provocative way would like 

to suggest that it could be the focus of a separate paper not related to the 

cytogenetics of turtles. Given the large number of species obtained from 

private breeders, zoos and research institutes, I believe that the study on DNA 

barcoding can answer several questions: i) how significant is the 

misidentification rate of commercial specimens? ii) is it possible to establish 

the origin of specimens in the case of a phylogeographical pattern in the 

native range? iii) is it possible to identify animals at subspecies level? I think 

that an important skill of a future researcher is also knowing how to imagine 

research questions by exploiting the results in an “opportunistic” way. I 

would like to ask to the candidate if he has any comments about. 

 

I’ve nor conflict of interest in relation to the author of the work; Moreover, I hereby 

acknowledge that the report and the name of the reviewer will be published together 

with the assessed thesis in a database maintained by the Charles University.  
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