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Overall Assessment:

The four publications and overall summary form an excellent corpus of work that, collectively, 
significantly advance the study of chrysophytes, and simultaneously pose outstanding questions 
that will require future research. Personally, I find the most valuable papers are ones that move 
the field forward, and reflect on what needs to be done in the future. No single publication 
represents the final word! Interestingly, some of the questions posed are long-standing and  
reflect the complex process of understanding nature.  In my opinion, Martin Pusztai has 
developed a nice complement of talents, and is now in an excellent position to be a leading 
scientist capable of addressing these questions (and other problems) moving forward.  I look 
forward to his successes and contributions to chrysophyte biology, phycology in general, and 
eventually to addressing new and exciting areas of research.  

Many of my comments below pose questions aimed mostly at future study and reflection, and 
certainly worthy of exchanging thoughts and ideas.  Some of the comments may stimulate 
Martin to think a little deeper, or provide other opinions that may be helpful as he moves forward
with his career.  None of the comments or questions given below take aim at his published 
works.  Rather they are meant to stimulate future work and discussion. 

In summary, I am very impressed with Martin.  He is keeping up the tradition of excellent 
phycology at Charles University.  I enjoyed reviewing his thesis and commend him on a job well
done.

Note: I elected not to comment on paper #4 since I am a co-author.  However, some of my 
comments would pertain to this work as well.  Lastly, some of the comments listed under the 
Introduction Chapter will also pertain to one or more of the published papers.

Respectfully submitted on October 22, 2021,

Peter A. Siver
Becker Professor of Botany
Connecticut College
New London, CT. U.S.A.
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Introduction Chapter on Protist Diversity: 

Overall, this chapter is well-written and well-referenced, and represents a nice synopsis of the 
four published papers.     

1)  Your comment: “Nowadays, protists are understood as paraphylum of all predominantly 
unicellular and microscopic eukaryotes, which are not animals, plants or fungi (Pawlowski et al.,
2012; Burki, 2014).”  

A couple comments: I usually do not like to define a taxon by stating what it is not.  Could you 
think of another way to write the last half of this statement?  Second, do you consider seaweeds 
(e.g kelp) as protists, and if so do they fit what you wrote in this sentence?

2)  Your comment: “…chrysophytes often dominate in mezo-oligotrophic temperate habitats 
with lower nutrient concentration where they represent important grazers of bacteria-sized 
microorganisms as well as important primary producers…”  What about colonial Synura, it’s 
close relative Mallomonas?  Are they mixotrophs?  

3) Your comment: “….e.g. Aquitaine (France), Scandinavia or Třeboňsko (Czech Republic), can
be considered as biodiversity hotspots for chrysophytes harbouring a high regional taxon 
richness and a high number of putatively endemic taxa….”  

A couple of comments:  First, are the regions you selected as hot spots based on all 
chrysophytes, or scaled chrysophytes?  Second, I have sampled a pond in Connecticut, Bigelow 
Pond, where we have now documented over 90 different scaled chrysophytes.  Would this be a 
biodiversity hot spot?  Third, are there really any “endemic” chrysophytes?

4) Consider the paragraph that starts, “The chrysophyte distribution is considered to be 
ecologically determined mainly by temperature, pH and specific conductivity (Siver and Lott, 
2012, etc).”  Remember, the Siver and Lott (2012) study did include many more variables (I 
think 18 total).  Of these, the ones you mentioned were very important, as was the dissolved 
humic content.  Also, remember that the Siver and Lott (2012) paper, as well as others, differ 
from the Bock et al (2020) study in that the former deals only with scaled forms, and these forms
are not mixotrophic.  Lastly, if certain bacterioplankton groups correlate with specific 
chrysophytes, are they both perhaps correlated to specific physical/chemical gradients?

5)   Consider your statement, “Furthermore, living as a motile colony is one way to either reduce 
or avoid predation pressure and influence sinking losses, thereby optimizing resource acquisition
(Lürling & Van Donk, 1996; Padisák et al., 2003, 2009).”  Could you explain this in further 
detail?  

6) Having spent much of my career pre-molecular based phylogenies, a big move forwards was a
vast collection of observations obtained using both SEM and TEM.  Much ultrastructural detail, 
for example on chloroplast/plastid structure, the flagellar apparatus, and mitochondrial design, 
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was uncovered and used to redefine numerous groups of organisms.  Do you think this treasure 
of TEM-based cell ultrastructure is adequately integrated into molecular phylogenies?

7) This series of questions centers around your writing concerning what constitutes a “species.” 
Although I have published new taxa based on ultrastructural differences, as well as a 
combination of morphology and molecular data (as your research proposes), I still question if we
have captured “taxa” that are truly sexual reproductive units.  Do you think sexual reproduction 
between genetically different organisms (e.g. colonies) is common among chrysophytes?  Or, is 
it almost exclusively asexual? Do you think a cyst made via sexual reproduction looks and 
functions the same as one produced asexually?

In your Figure 2 you point out the introduction of a “barrier to gene flow” as the cornerstone to 
evolution of species A and species B from an ancestral (common) ancestor.  Could this barrier be
right in the same pond?  Can an abundance of asexual reproduction (fast and using up all 
nutrients) effectively cause sexual reproduction isolation?  I am not sure I would agree with the 
“ecological species” concept on the diagram.  Could species A and B evolve from their common 
ancestor but still favor the same habitat conditions?

Consider your statement: “In colonial Synura, however, every other study brought the discovery 
of new, often again (pseudo)cryptic, species.”  I would make two points here:  First, earlier 
attempts (by myself and others) to separate additional species on the basis of differences in scale 
ultrastructure were made, but “stopped/rejected” by reviewers.  Interestingly, some of those 
attempts are now new species!  The point is that many of the cryptic taxa in the Synura petersenii
clade now considered new species based on molecular data do, indeed, have differences in scale 
structure.  What do you think?  Second, (and noted above) is it possible that some of the newly 
described cryptic species (based on morphology and molecular data) can actually reproduce 
sexually? How is the line drawn with molecular data to mark separate species?

8) I have a cabin on a small lake in the Adirondack Mountains (New York state).  Every fall for 
the last 35 years there has been a bloom of Uroglena/Uroglenopsis.  The bloom this year 
(September, 2021) was different in that for the first time it produced a strong fishy odor. What 
would you tell the residents around this lake regarding? Should they be concerned? 

9) Consider your statement: “Finally, I would like to notice that in phylogeny of Synurales, basal
position is occupied by colonial genus Neotessella (Škaloud et al., 2013b). It is therefore easy to 
imagine that single-celled Mallomonas was such a first successful reverse transition from multi- 
to single-celled life in evolution of this order and S. synuroidea is the following much younger 
one, which has so far stopped at two cells.”  To me, a big difference here is not only colonial 
with scales surrounding the colony (e.g. Neotessella), but where the scales become so well 
organized around the cell (s).

10) Consider your statement regarding two-celled Synura species:  “It is very likely that specific 
conditions of sites these species preferably inhabit may steer the evolution towards less colonial 
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forms due to shift in nutrients availability and competitive/predation pressure.”  Can you expand 
on this?

11) It is interesting that you found that in culture Eusphaerella “lost” its unique colonial 
structure and became more Uroglenopsis-like.  I worked for three years culturing green algae 
and there were many examples where culture conditions seemed to induce significant 
morphological changes (relative to what one sees in nature) and yet the cultures continued to 
grow well.  Do you have any insights as to why this is the case?

12) The “paradox of the plankton” is not really a paradox, is it?

13) In your discussion of species forming colonies, but lacking scales, e.g. “partly by scale-less 
forms of Chrysopshaerella and Neotessella.”  Do you know if the pamelloid-stage often noted to
form by N. lapponica has any scales associated with the mucilage matrix? 

Paper 1: Elucidating   Chrysodidymus  ….  

1) In the Introduction, you mention five genera within the Synurales: 

Mallomonas, Synura, Neotessella, Chrysodidymus and Conradiella.  The first three are well 
defined, and as a result of this paper the position of Chrysodidymus is now understood.  What 
about Conradiella?  Are there any new thoughts on this (Conradiella) genus?

2) In the discussion you stated: “Coloniality in microalgae is usually perceived as an 
evolutionary innovation that increases protection from predation or improve acquisition of 
resources (Lürling & Van Donk, 1996; Siver & Trainor, 1981).” Also, see a similar comment 
above.  

Comment: I know such a statement is often made, but I am not sure it (always) makes sense.  For
example, in the Siver & Trainor (1981) work you cited, it was really opposite of what is 
proposed (in your sentence) with respect to nutrient (resource) acquisition.  The transition from 
colonial to unicellular, which I could stimulate within a 24 hour cycle, was induced with elevated
nutrient levels.  That is, enhanced nutrient concentrations favored unicell formation.  This 
phenomenon was easily switched back and forth over a few cell cycles.  Formation of unicells 
was also linked to spine formation.  Personally, I think the dynamic between form (unicell versus
colonies) and predation is complicated.  Sure, some zooplankton can’t easily prey on larger 
colonial forms, but isn’t the reverse true as well?

Paper 2: Evolution and Diversity   Uroglena  -like colonial flagellates….     

1) In this research you used a combination of two gene sequences, nuclear SSU rDNA and 
plastid rbcL sequences.  Would you have reached the same conclusions based on only one of 
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these genes?  Is the use of one of the genes more appropriate than the other (e.g. at the species 
level)?

2) Assuming that new colonies of Uroglena or Uroglenopsis can form from germinating cysts, 
explain how you envision development of a large colony of cells all ending up on the surface in a
more or less perfect sphere.  Compare a colony where the cells are connected by mucilage 
strands (Uroglena or Urostipulosphaera) versus those lacking any strands (Uroglenopsis).

3) It always seemed to me that the Wujek and Thompson (2002) paper confused the delineation 
of genera by adding that Uroglenopsis usually lacks connecting treads, but can also form 
colonies with really thick connecting strands.  What do you think?

4) You comment in the Results, “Uroglena volvox was recollected from its type locality….”  Can
you really be certain this was the type locality? The same organism?

5) I assume the three colonial genera are mixotrophic?  Did you witness any heterotrophic 
activity?

6) Consider your comment: “Growth as a colony may reduce or avoid predation pressure and 
influence sinking loses and, thereby, may optimize free resources acquisition.”  Since this is the 
third time I am reading this, I assume you are convinced.  However, as I noted above, I still 
question this.  I am not convinced how a colony of ca. 100 cells would be better able to secure 
nutrients relative to 100 free swimming cells?

7) Consider your comment: “Living in colony is also one of the first steps on the path to complex
multicellularity.”  

Comment: However, in each case, as is true for Volvox, the colony is essentially a dead-end and 
none have evolved into a more complex multicellular organism?  Do you disagree? 

8) What about the numerous oil droplets in Uroglenopsis cells (as per Lemmermann)?  Could 
these be a sign of nitrogen depletion?

9) Do you think the mucilaginous treads are produced from remains of a parent cell after cell 
division, or active mucilage secretion by the daughter cells?

Paper #3: Species delimitation within the colonial flagellates   Uroglena  ,   Uroglenopsis   and   
Urostipulosphaera   (Chrysophyceae  )

1) Consider your comment: “Within Uroglena and Urostipulosphaera, species are defined by the
ultrastructure of their cysts.”  Are you sure it makes sense to define species on cyst morphology? 
Does this mean without details of the cysts, you could only identify specimens in field samples 
to genus?
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Also, for example, one of your species descriptions: “HOLOTYPE (here designated): Portion of 
a single gathering of cysts (strain UR-2) on SEM stub deposited at the Culture Collection of 
Algae of Charles University, Prague (CAUP). Figure 19 presents an illustration of the holotype.”
Are you the first one to identify a chrysophyte based on the cyst? 

2) Consider your comment: “….rather focus on clear species delimitation, ideally using more 
than one line of evidence and including a robust phylogenetic framework as a standard (Boenigk 
et al., 2012).”  How would this work for fossil taxa?

3)  Consider your comment: “Protist taxonomy is still dealing with a high proportion of cryptic 
taxa within morphospecies….”  With this comment in mind, discuss the following:  Is it possible 
that when “cryptic taxa” are found within one morphospecies (using molecular data), that they 
still represent a “single reproductive species?”  How can we tell?

4) Consider your comment: “….current knowledge of diversity is mainly based on traditional 
morphology.”  Funny, but to me, being a bit older, “traditional” features did not include either 
TEM or SEM information.  I guess this depends on your age!  Do you think by the time you are 
near retirement that a younger colleague will be referring to molecular-based data as 
“traditional?”  What innovation will come next?

5) Consider your comment: “However, encysting populations are rarely observed since the 
encystment process typically takes place over a short period at the end of blooms (Agbeti & 
Smol, 1995).”  

Comment: Although this is true in some cases, I would not consider this the hallmark across all 
populations/blooms.  This is just my opinion.  I believe the Agbeti & Smol (1995) paper is based 
on one species and one bloom episode.  Over time, as your career progresses, and after you study
many organisms/populations/communities, you may begin to question some of these 
“traditional” truths that are often perpetuated in the literature without much data.  Here are a 
couple examples I often think about.  First, how many times have you read that waterfowl are 
one of the most important vectors for transporting and moving protists between waterbodies?  
Quite often!  However, except for a very few studies, and (with respect to algae) mostly dealing 
with greens and cyanobacteria, is there much data to support this?  I am not sure that I have ever 
read evidence of birds transporting chrysophytes?  Second, all chrysophytes produce siliceous 
cysts.  Now, I am not denying this, and have, in fact, stated this numerous times myself, but part 
of me still wants to be cautious!

6)  Consider your comment: “12 resolved lineages could be clearly attributed to previously or 
newly described species.”  Did all previously described species include details of the cysts?  If 
not, and if you include cyst details, then how did you make the connection?  Or, am I missing 
something?
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7) Consider your comment: “….even when stained with Lugol’s iodine solution or methylene 
blue.” Have you ever tried Jensen’s stain?  Or maybe stains more specific for polysaccharides or 
lipids?  Do you think all of the connecting elements are made of the same material?

Last comment:  Can you explain the Coat of Arms for Charles University?
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