	[image: image1.jpg]Fakulta rybarstvi

a ochrany vod
Faculty of Fisheries
and Protection

of Waters

JihoCeska univerzita

v Ceskych Budé&jovicich
University of South Bohemia
in Ceské Budéjovice

Czech Republic







Confidential

Review of USB FFPW PhD Thesis

	First name(s), surname, titles of the PhD student:

Vitaliy Kholodnyy, M.Sc.
	First name(s), surname, titles of supervisor:  
M.Sc. Serhii Boryshpolets Ph.D.

	Title of PhD thesis: 

Sperm/egg interaction in freshwater fish: influence of environment on fertilization process

	REVIEWER: 

	Surname: 

Kowalski
	Institution: 
Polish Academy of Sciences in Olsztyn, Poland

	Name: 

Radoslaw
	

	Titles: Dr. hab.

	E-mail: r.kowalski@pan.olsztyn.pl


	Please describe your professional relationship to the PhD student:

Actual none, a perspective candidate for practice student in my Lab, however not finalized.
	Please describe your field of expertise:

Fish reproduction, spermatology


QUESTIONNAIRE
	Originality, scientific importance, perspectives and impacts of results presented in the PhD thesis for basic and/or applied research

Evaluate competitiveness of the PhD thesis in the international context and compare its level with the current state of the art in the field (extent ¼  – ½ page):

The level of understudying of the fertilisation process in fish is still not as high as in the others vertebrates. The difficulties in such research are variability in external fertilisation environment, numbers of species and its differences in reproductive biology, short time of sperm motility period. Due to these reasons to date, there is still a large area of knowledge covered with questions without the answers. Presented dissertation composed from 4 manuscripts was aimed to answers part of these questions. In particular, the author investigated sperm guidance behaviour around the eggs in three species of fish. To investigate it, he applied a very comprehensive microscopic technique implementing microinjection/microdispersion of the stimuli source into the sperm activation region. Moreover, he used the technique of the calcium influx visualisation, using Fluo4 for the observation of sperm movements under different activation medium. These techniques, despite well known in mammals studies, rarely are incorporated into fisheries sciences. In this view, the presented PhD thesis represents high value for the enlargement of the fish reproductive sciences. Use of the above-mentioned methodology allows the author to reveal several new aspects of the ovarian fluid role in fish reproduction.



	Elaboration of the PhD thesis, objectives of the work and deliverables
Evaluate the overall level of elaboration of the PhD thesis (structuring of the main text, comprehensibility, logicality of the chapters and their ordering) and the originality of the selected approaches to solve the objectives; evaluate publications and whether the results described correspond to objectives of the PhD thesis (extent ¼  – ½ page):
The dissertation is well written. The thesis is divided into 5 chapters. The first chapter consists introduction section and what is very rare, include already published in very well recognized journal (Reviews in Aquacultures, IF=7.77) review written by the PhD candidate as a first and corresponding author. Thus, not only provide us with a large background but also prove, that PhD candidate is a successful scientist. Chapter 2, 3 and 4 are devoted to the description of the rainbow trout, sturgeon and common carp sperm motility behaviour in different activation media including ovary fluids and eggs conditioning water (sturgeon). The last Chapter provides us with general discussion and conclusions. The dissertation is very well structured, and consist of two already published manuscripts in well-recognized journals and two manuscripts at “ready to publish” state. The presented methodology, consequently repeated in three different species, allows the authors to drawn meaningful conclusions. The visualisation of sperm attraction paths provides great insight into fish fertilisation process helping us to understand how do fish finding the egg in the water. Moreover, following fertilisation data, proves some of the in vitro observations, whereas others not completely. This is the common aspects of the in vitro and in vivo studies, where some questions could be answered and others arise jus as an effect of new observations. And posing such questions is also a valuable part of the scientific work. Nevertheless, overall, the manuscripts provide new insight into our understudying the mechanism of the fish sperm guidance to the egg. Especially in the term of sperm behaviour in female related compounds (ovarian fluid, fractionated ovarian fluid, egg conditioning water). All the results very clearly correspond with the aim of the study which was: “(…) to find the evidence or absence of guidance behavior in three representatives of freshwater fishes, the rainbow trout Oncorhynchus mykiss, sterlet Acipenser ruthenus and common carp Cyprinus carpio, and to clear up the potential mechanism of sperm guidance in this species.”



OVERALL COMMENTARY ON THE PhD THESIS
	Please write comments in extent of 1-2 pages: 

The PhD thesis wrote by Vitaliy Kholodny represent a very large part of the knowledge, regarding fish sperm-egg guidance mechanism. Despite existed literature where we can find discussed by the candidate publication devoted to explaining fish sperm chemoattraction (Yanagimachi, 2017), there are still many questions in this field. One of those is a cryptic female choice in which process might be involved not only eggs proteins/substances but also ovarian fluids compounds. Moreover, proteins involved in the fusion of gametes in fish are still unknown. Therefore, the studies regarding fish fertilisation process are yet to be conducted. I highly appreciate the Author efforts in answering following problems: A) Scrutinize the role of the ovarian fluid during spermatozoa motility in three species of freshwater fishes as well as its potential for sperm attraction via chemical signalling. B) Explore the effect of external factors that are biologically relevant during the fertilization process. C) Analyze how the differences in reproductive strategies in fish could affect (or be affected by) the features of sperm-egg interaction. PhD candidate in his manuscripts described very well the effect of ovarian fluid and summarize it as a “trap” for the sperm. However, this trap, as was shown in the dissertation, could be also a “selective tool” to provide possibilities for the cryptic female choice. 

I do appreciate the classification of the ovary fluids provided by the author. Description of the OF as a “kicker” in salmonids, “hugger” in sturgeons and “catcher” in cyprinids is very imaginative and might probably be used in further classification of the other species OF. This very well summarizes the results obtained in the three independent studies presented in the thesis. The observation of the authors, in some extent, corresponds with results published in 2006 and my suggestion is to incorporate the manuscript to strength the discussion in not published yet parts of dissertation (Please refer to Elofsson, Katrien J. W. Van Look, Kristina Sundell, Henrik Sundh, Bertil Borg. 2006. Stickleback sperm saved by salt in ovarian fluid Journal of Experimental Biology, 209: 4230-4237; doi: 10.1242/jeb.02481). 

Apart from my enthusiasm toward the presented dissertation, as a referee, I would like to share some critics which, I hope, can help to further improve the unpublished part of the dissertation. 

1. English used – it seems that there is a mixture of American and English grammar (for example: analyze is followed with plural analyses), which I advise to confirm with native language speaker. Also, I found some small other issues among which misplaced plural or singular form of verbs and lack of adjectives are the main issues. However, since I’m not a native speaking person cannot judge all the issues, treat my opinion as an worning sign. In attachment, I include manuscript with some guidance in problems which I identified.

2. Chapter 2 Table 1 – please correct the mOsm value in OF as it is in the text and figure 2 (page 50). 

3. Comments to all experiments, a frame rate of 25 FPS seems not the best choice for me. As for this experiment, it was maybe not crucial, however, in my opinion, more differences could be identified in term of CASA parameters if the higher speed of the camera will be applied. Especially considering rainbow trout which speed could initially exceed 200 µm/s (in here average about 150 µm/s). In this study, initially, sperm has a chance to move about 6µm between the camera shutter, such a distance give for 2-4µm sperm head a chance to displace position between the shutter. Such a difference in trajectory recognition by different FPS used in the camera was discussed already (Kowalski & Cejko, 2019 Sperm quality in fish: Determinants and affecting factors. Theriogenology 2019, 135: 94-108 doi: 10.1016/j.theriogenology.2019.06.009).

4. I understand that amount of obtained data are huge, however, readability of CASA parameters charts are low. As there is no sign of statistical differences between the points (no chance to do that) for better readability I would suggest removing errors bars and make the point indicators smaller. 

5. I didn’t find in the discussion part sentences which will touch the evolutionary questions connected with the experiments such as “why do the ovarian fluid are such abundant in species reproducing in the river and why so low in species searching for stable spawning ground?” In my point of view, the answer is the speed/rate of dilution after releasing eggs. To “trap” sperm in the river, rheophilic fish need more celomic fluid. This might be also the reason, why sturgeons and salmonids are making a primitive nest/hole before spawning most probably to locally produce more turbulences which decrease the rate od dilution. Common carp reproduce usually in still water on the grassy substrate, where the water movements are limited and thus, there is no need to produce much fluid to secure sperm survival. These suggestion are only an invitation to further discussion than a description of the actual situation, however, it is worth to keep it mind, that some explanations of the evolutionary questions could improve the readability of the research and make it's more attractive for the audience. Moreover could further stimulate scientific discussion over presented points of view. 

Despite my criticism, I want to clarify that my overall judgment of presented PhD thesis is very high. Also, the recent achievement of the student Vitaliy Kholodny is very impressive since his Hirsh index is equal 4 and already collect 50 citations for his 6 published manuscripts out of which in two he plays a role of the first author. Therefore I would like to state that in my opinion, student Vitaliy Kholodny fulfils all criteria necessary to achieve an academic PhD degree in fisheries sciences. It was truly my pleasure to be a referee for such comprehensive and meaningful research.


FINAL RECOMMENDATION 

 FORMCHECKBOX 
   PhD Thesis can be recommended for defence 

 FORMCHECKBOX 
   PhD Thesis can be recommended with reservations for defence

 FORMCHECKBOX 
   PhD Thesis can not be recommended for defence 
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