* T OO oy T a0

: . Bettina UGHY PhD

Hungarian Academy of Sciences H-6726 Szeged, Temesvari krt. 62.
Biological Research Centre R |

Centre of Excellence of the European Union Tel.: 62 599 706

Fax: 62433434
Email: ughy.bettina@brc.mta.hu

Review of the PhD thesis entitled
»Biogenesis of Photosystem II in the Model Cyanobacterium Synechocystis sp. PCC 6803 —
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submitted by Jana Knoppova

(Supervisors: Prof. Josef Komenda)

The thesis deals with the role of auxiliary protein factors in the biogenesis of the cyanobacterial
photosystem II (PSII). In particular, the thesis reveals the binding of Psb27 to CP43 complex, the
subcellular localization of the PSII assembly and provides evidence for the involvement of CyanoP
in the early steps of the assembly process. Furthermore, it investigates how chlorophyll could be
delivered to PSII during assembly and explores the importance of the Ycf39-Hlip pigment—protein

complex in chlorophyll delivery during the initial stages of the assembly.

The subjects of the thesis are of great interest in the field of photosynthesis. The thesis is based on 3
already published and one submitted publications, in two of them the Candidate is the first author.
Since most of the results are published indicating that they were already reviewed by international
juries and found to be important and up to date. The articles represented in the Results chapter of
the thesis. The first chapter of the thesis is a short introduction that gives a basic overview about the
concerned themes, followed by more detailed overview providing a good background for the results
chapter indicating the Candidate has satisfactory knowledge of the field. The 3rd chapter
summarizes the main findings and the 5th Conclusions chapter also highlights the main results and
raises some further perspectives. The results and the conclusions represented in the articles of the
4th chapter are well argued. The methods - molecular biological, biochemical and biophysical
techniques - applied by the Candidate are up-to-date and relevant. The quality of English and the
general presentation is very good.

In the following, I give my list of critical remarks and questions.

There are some repetitions of words, phrases and ideas. There are only few small mistakes in the
text e.g. page 2: factors, factors — factors; page 4: the organic — organic; with the oxygen — with

oxygen; page 18: chaperon-like — chaperone-like; page 20: wild type plants - wild-type plants.
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Chapter 1: On figure 1 it would be nice to indicate the sides of the membrane because further in the
text several time mentioned the luminal side.

Chapter 2.1: I suggest not to write “first” in the sentence “first three-dimensional structures” since
two publications are cited with 3 years difference.

In the figure legend of figure 3 the 12 kDa protein is designated as PsbV while that is correctly
PsbU. Although, they are well known, I think it would be useful to explain what is D1, D2, CP47
and CP43 in the figure legend since that is the first time they are shown in a figure.

Chapter 2.2: It is enough to state one of them : still unclear or is under discussion.

Chapter 2.3: It would be good, but not necessary; to add one sentence about how many FtsH were
identified in Synechocystis.

Chapter 2.4: Figure 4 and 5: Not everything is mentioned in the list of designation that is shown in
the figures (e. g.: E, F, I).

Chapter 2.5.3: Note: The Ycf39 (s//1218) is not a hypothetical protein anymore since it was
identified by MS.

Chapter 3: This Summary chapter includes the Aims of the thesis. I think it would be better to put it
as a separate chapter to highlight it more followed by the Summary. Perhaps the Summary could be
combined with the Conclusion.

It is not clear from the text that the results described in the Summary are own results. This is the
case also in Chapter 5 Conclusion. (Even the Candidate refers her first author publication as
“Knoppova et al identified”.) I suggest the use of first-person plural.

Chapter 4: Supplemental data are missing for the easy understanding. Supplemental data and figures
should be incorporated in the subchapters, especially for 4.4 since that are even online not available,
yet. I think the repetition of the abstracts is unnecessary before the articles.

Chapter 4.4: It would be nice to have more information about the role of D1 assembly factor Ycf48.
(Without the supplementary data is hard to follow the mutant construction.)

Figure 9.: It might be better to mark the “synthetized D2 and D1” into the symbols and not under
the membrane covering the other designated proteins. The red line is hardly visible.

The “Acknowledgement” contains the Author contributions.

Questions:
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How many times were the experiments repeated? The question raised since the 1D, 2D Sypro and |
the iD1/D1 part of the 2D blots are exactly the same in Chapter 4.2 Figure 3A and Chapter 4.4

Figure 1.

What could be the reason of the copurification of phycobilisome fragments with CyanoP-FLAG

from CyanoP-FLAG /ACP47 and CyanoP-FLAG /AD1 mutant strains (that was not indicated in the

case of Flag-Ycf39)?

What does mean the extraordinary rapid turnover of the D1 protein? What is the opinion of the

Candidate is there any correlation between the need of rapid D1 turnover and that some chlorophyll

biosynthesis related proteins are seems to turn over as rapidly as D1?

How could be studied the putative enzymatic dehydrogenase function of Yc¢f39?

On the basis of the presented results, that published in international journals of good
standards, and the nicely written thesis, I suggest to the Doctoral Committee the admission of
the dissertation to public defence and in the case of succesfull defence awarding of the PhD

degree to Jana Knoppova.

Szeged, 05.06.2016 P,

etti ghy
Biological Research Centre, HAS
H-6726 Szeged, temesvari krt. 62.
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Posudek oponenta na disertacni praci

Nazev prace: Biogenesis of Photosystem Il in the Model Cyanobacterium Synechocystis sp. PCC
6803 — The Role of Selected Auxiliary Protein Factors and Subcellular Localisation

Autor prace: RNDr. Jana Knoppova

DisertaCni prace RNDr. Jany Knoppové je vénovana predevsim studiu sklddani fotosystému Il u
modelové sinice Synechocystis. Detailné se vénuje predevsim roli a lokalizaci pomocnych proteind
Psb27, Ycf39 a CyanoP. Ziskané vysledky prezentované v podkladovych ¢asopiseckych publikacich
pfinadeji fadu velmi zdsadnich a mnohdy prekvapivych zjisténi o skldddni fotosytému Il u sinic,
s moznymi SirSimi presahy i do fiSe rostlin.

Prace byla podana formou komentovaného souboru publikaci. Doprovodny text je psany hezkou
¢tivou angli¢tinou. Vysledky ziskané v ramci reseni disertacni prace jsou zde zasazeny do SirSich
souvislosti a Gvodni text lze povaZovat za velmi povedeny prehledovy ¢lanek. Po formdlni strance je
prace zpracovdna velmi peclivé a kromé nékolika (moZnd) chybéjicich ¢arek v souvétich jsem nenasel
zadné preklepy ani jiné chyby.

Cile prace — osvétlit roli a lokalizaci tfi pomocnych proteint fotosystému Il — nejsou uvedeny
samostatné, ale jen jako Uvodni véta kapitoly Introduction. Cile odpovidaji ndzvu a obsahu prace a
vzhledem k ziskanym vysledkiim je lze povaZovat za spinéné. K prokazovéni pracovnich hypotéz
RNDr. Jana Knoppova vyuZivala Siroké spektrum v laboratofi zavedenych technik zahrnujicich
predevsim biochemické analyzy proteind a proteinovych komplex®, tvorbu mutantnich linii sinic a
fyziologické experimenty stémito liniemi. Z publikaci, jeZ jsou soucasti préce, plyne, Ze kromé
vlastniho velkého nasazeni RNDr. Jany Knoppové, bylo vysoké kvality vystup( dosazeno diky tomu, Ze
pracuje ve vyborné fungujicim tymu, jehoZ védomostni a metodické zdzemi je na svétové 3picce.
Z vyjadFeni Skolitele je patrné, Ze kromé vlastni experimentdini prace se RNDr. Jana Knoppovd
podilela i na sepisovani publikaci. O jejich formulaénich schopnostech svédci i text predloZené prace.

Vytycené cile prace byly spInény a ziskané vysledky se staly podkladem pro vytvoreni ¢tyf Elanka (tfi
jiz vy3lé, jeden odeslany do recenzniho fizeni) ve vysoce prestiznich rostlinné orientovanych
¢asopisech (dle IF jsou vdechny &asopisy v prvnim decilu v kategorii Plant Sciences), coZ velmi
vypovida o kvalité ziskanych vysledkd. Autorské kolektivy jednotlivych €ldnki jsou relativné malé (5-9
osob) a RNDr. Knoppové je u dvou publikaci uvedend jako prvni autorka, jednou druha a jednou treti.
| dle vyjadieni skolitele je celkovy podil RNDr. Knoppové na publikacich pomérné vyznamny.

Zévérem konstatuji, Ze disertacni prace RNDr. Jany Knoppové je velmi kvalitni, a proto ji s radosti
doporutuji k obhajobé a doporutuji, aby byl RNDr. Jané Knoppové udélen védecky titul Ph.D.

Pl

V Praze 6.6. 2016 Lukas Fischer



