Review on Ph.D. thesis of Jakub Zak: The biology of aging in Nothobranchius fishes

It is hard to concentrate on scientific work and on normal activities during this unprecedent period.
However, honestly, | am proud to be the reviewer of this thesis and to be here today. Simply saying
this is an excellent work! | have never been a reviewer of the thesis, which defending would be such
a formality. Jakub is a co-author of 20! publications with IF and he is the first author of 9 of them.
Eleven papers are a part of PhD thesis. Six studies have been published in Journal Impact Factor
Quartile 1! All papers are published, there are no manuscripts!

The focus and goals of individual studies is very broad and includes autecology of Nothobranchius
species in the wild, monitoring demography, diel patterns in activity, thermal preferences, diet of
fish, growth, maturation, and senescence in the wild and laboratory, methodological issues,
histopathology etc. etc. The work includes combination of various field and laboratory methods, and
techniques and Jakub shows how findings from wild populations are important for interpretations of
laboratory research and vice versa.

The papers are written very clearly and legibly, and it is an easy reading despite its scientific
soundness and novelty. There are also different article types such as reviews, letters, classical papers
with results and discussion merged etc. This requires excellent writing abilities.

The Introduction is well written and despite relatively short, it contains important summary of the
current research connected to main goals of the thesis.

Finally, the work is full of very interesting information about the Nothos lifestyle in nature and gave
me a lot of answers to my questions that came to mind when breeding these fish in the aquarium.
My questions are therefore driven by curiosity and the opportunity to learn details that did not fit
into the manuscripts.

Paper 1

A review. A lot of work with literature, the paper shows the ichthyological knowledge of the student.
Very interesting guide to this life history trait among ray-finned fishes.

Are there some short-lived species of fish confined to streams and rivers?
Paper 2

This is a brief letter about the findings of rapid growth and maturation of N. furzeri. Excellent writing,
excellent research in the field.

Paper 3

In captivity, it seems that there are big differences in size among individuals of the same age cohort,
especially between rapid growing males and slower growing females. This seems to be pronounced
under conditions of high fish densities in tanks. Is it true also for natural conditions? You mention
large variability among populations but low inside.

Could high concentration of metabolites/nitrogen in water be also responsible for slower growth
under high population density of fish? In aquarium hobby, we observe that fish usually slow down
their growth when the water is not changed, even in cases when food is available ad libitum.



N. orthonotus is known to be predator of other Nothos — can this have an effect, e.g. small individuals
are predated? This is especially pronounced under the conditions of food limitation to young fish in
captivity.

| am not sure | found in the paper how the fish density was estimated? How did you measure pool
water volume? Isn’t it just abundance what you measured? Is it possible to estimate pool volume
instead pool surface area?

Paper 4
Do you have some ideas how to study causes of mortality, and especially predation, in the wild?

Did you observe any damages in males in the field, probably resulting from male-male aggression? In
captivity, this is relatively common.

No lungfish were present in the pools?

Is it possible that relatively few individuals contribute to overall reproduction of the population
(those which survived for longer time) and there is huge variation in fithess among individuals?

Paper 5 and Paper 6

You measured gonadal sizes as a measure of fecundity of individuals. Do you have some insights from
laboratory conditions that the breeding success measured as number of hatched young do not vary
with age of parents? Does many eggs necessarily mean many offspring?

Paper 7 and 8

What about the vertical movements of the fish? Do you have at least some indirect evidence? How it
could be related to diel patterns of temperature and oxygen levels?

Paper 9

What are the optimal day and night temperatures and amplitude for keeping and breeding
Nothobranchius furzeri based on the results in this paper and experiences from laboratory?

Paper 10

Are the bloodworms (even frozen) known to carry some pathogens, parasites etc.? How the most
common parasites of Piscinoodinium are transmitted among breeders/laboratories?

Paper 11

Do you know how to disinfect eggs of fishes against mycobacterial diseases?

Jakub Zak has undoubtedly demonstrated the ability of independent scientific work, and |
recommend the submitted Ph.D. thesis for the defense.
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