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Analysis of the role of PilA proteins in the cyanobacterium Synechocystis sp. PCC 6803

Prace Bc. Foldynové je zaméfena na vyzkum funkce proteinti pilA v sinici Synechocystis sp.
PCC 6803. Skolitelem prace byl Ing. Roman Sobotka Ph.D. Prace je sepsana anglicky a
obsahuje celkem 42 stran.

Ke studované problematice je pfistoupeno komplexné. V prvni ¢asti byly zkonstruovano
nékolik mutantd s odstranénymi jedné nebo vice forem genu pilA. Ziskané mutanty byly
charakterizovany pomoci absorp¢nich spekter, tendenci k agregaci a vybélovani pigmentt.
Zajimavym poznatkem byla zvySena rezistence ziskanych mutant pfi péstovani na
intenzivnim svétle. Dal§im krokem bylo vytvofeni mutanty s fiznim proteinem pilAl
oznacenym Strepll znackou. Pomoci imunodetekce byla provedena lokalizace proteinu

v membranové frakci. Poslednim krokem byla téz purifikace proteinu pomoci chromatografie
a charakterizace vnitiniho disulfidického mistku v tomto proteinu. Z uvedeného vyctu
vyplyva, Ze si autorka v prubéhu prace musela osvojit mnozstvi technik a experimentalnich
postupti, od zékladnich mikrobiologickych a molekularnich technik, konstrukce mutantd,
charakterizace kmeni, elektronové mikroskopie po izolaci a biochemickou charakterizaci
proteint. To je jednou z nejsilnéjsich stranek predlozené prace.

Prace je napsana velmi dobrou angli¢tinou. V textu se samoziejmé vyskytuji drobné chyby v
jazyce, neobratnosti nebo pieklepy, jejich mnozstvi je viak pomérné malé. Velmi oceniuji i

zdaftilé typografické zpracovani textu.

K uvedené praci mam n€kolik mensich poznamek ¢i vyhrad:

Podle jakého kli¢e byly vybrany formy pilA genu k mutaci? Pro¢ zrovna formy 1 az 4 a ne
tieba 6 az 11?

Pro¢ byla dé¢lana elektronova mikroskopie u WT a GT kmene a ne jiz u ziskanych mutant?

Jednim z cili prace byla analyza vlivu na metabolismus chlorofylu a ostatnich pigmenta.
Zmény pigmentového sloZeni jsou vSak hodnoceny jen ,,od oka™ z absorpéniho spektra.
Domnivam se, Ze podstatné lep$i by bylo stanovit obsah pigmentu v metanolovém
extraktu bud’ spektrofotometricky a nebo pomoci HPLC. Z absorp¢nich spekter neni pfili§
ziejmé jak jsou jednotlivé odliSnosti vyznamné (rozdily spekter mixotrofnich kultur na

obr. 4.5 jsou velmi malé navic pfi autotrofnim péstovani jsou odliSnosti opacné).



Absorp¢ni spektra jsou navic normalizovana na stejny rozptyl pti 730nm coZ u kmenti
s tendenci k agregaci neni pfili§ pfesné. Nejsou zminény zmény v obsahu fykobilind.
Agregace ziskanych mutant je ilustrovana pomoci snimk kultur na Petriho miskach, na
kterych toho neni pfili§ vidét. Domnivam se, Ze lep$i by byl obrazek ze svételného
mikroskopu, ktery by mohl &tenafi 1épe ukézat charakter agregace.
U mutanty pilA1/A2/A4- uvadite vétsi tendenci k bleachingu a zaroveti vétsi rezistenci
k vysokému svétlu. Jak to autorka interpretuje? Cim miiZe byt zplisobena rezistence pil4-
a pilA1/42/44- mutant k péstovani na intenzivnim svétle?
Cim je zptsoben rozdil v mobilité pilA1 proteinu na obr. 4.12 a obr. 4.13?
Velikost PilA1-Strepll proteinu byla na zdkladé mobility stanovena na cca 25kDa. Jak4 je
skute¢na velikost proteinu pokud ho vypoéitime z aminokyselinového sloZeni?
U zobrazeného 2D gelu se detekovany pilA protein nezda byt umistén pod naznatenymi pasy
fotosystému I1.
Mezi dal$i mensi chyby textu patii: citace Kufryk et al 2007 neodpovida seznamu citaci,
citace Komenda 2004 ma ziejmé byt Komenda et al 2004. V seznamu zkratek jsou zavedeny
nekteré zkratky DMM, DM, OG, které pak jiZ nejsou v textu pouzZity (s vyjimkou tab. 3.5).
Zkratka Ery zavedena pro erythromycin je ve skutednosti pouZivana pro kazetu

erythromycinové rezistence.

Celkove povazuji pfedloZenou praci za vysoce nadprimérnou. Autorka jasné prokazala
schopnost cilevédomé prace v laboratofi, zvladnuti fady experimentalnich postupt, prace

s védeckou literaturou i schopnost zpracovat a kvalitné sepsat ziskané poznatky.

Véfim, Ze po vyjasnéni spornych bodii a zodpovézeni polozenych otézek, nic nebrani abych

mohl hodnotit podanou diplomovou préci jako VYBORNOU.

V Tteboni 19.ledna 2009

Mgr. Michal Koblizek Ph.D.
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The work of Markéta Foldynova on the function of the main pili protein PilA and its
isolation from cyanobacteria represents interesting new ideas. She has constructed
several mutants or has used already existing mutants to analyze possible other
functions of Pili proteins than the well demonstrated ones in motility and natural
competence of transformation. Here, she has mainly concentrated on phenotypic
alterations in aggregation and pigmentation of the cells. In addition, she has
constructed a mutant expressing a Strep-tagged version of PilA1 in order to isolate
this protein and to identify potential interacting partners.

The introduction is well written and summarizes the current understanding of pili
structure and function in cyanobacteria in comparison to the pili apparatus in other
bacteria. In section 1.3., where she reviews the literature on type IV pili in
Synechocystis 6803 several of her statements are not supported by citations (e.g.
diameter of the length of pili (p. 4), or function of pilB1 and pilT1 genes and
phenotypes of the respective mutants (p. 6). On p. 8 Markéta Foldynova mentions
the function of the IsiA protein as a dissipator of light energy. However, there exist
many other publications concentrating on the function of IsiA as an additional
antenna for photosystem | under iron limitation. This should have been mentioned.
Material and Methods are described precisely and comprehensibly. Minor points for
criticism is description of SDS-PAGE (p. 15), where no methodological paper has

been cited. For that reason she had to describe the method in more detail (e.g. C, T



of the acrylamide stock, content and pH of buffers). Methods for absorption
spectroscopy and normalization of the spectra are missing.

The Results Section is built up logical and experiments are easy to follow. The quality
of the figures is very good and experimental results are well described in the text and
in figure legends. Concerning experiments my major concern is, that Marketa
Foldynova often mentions a bleaching phenotype of the mutants. However, she did
not explain or show measurements revealing the reason for this bleaching, as the
chlorophyll content even raised in these mutants. So, phycocyanin and chlorophyll
amounts have to be determined in absolute amounts. | have also some concerns on
using absorption spectra of whole cells to quantify pigment concentrations, especially
carotenoids. In the work it was mentioned that slime (or something similar) has been
excreted into the medium. Such kind of substances may contribute to absorption,
especially in the UV and blue wavelength region. Thus, conclusions on quantitative
pigment amounts are very speculative. Pigments had to be measured in methanol
extracts. Interestingly, this method was described in the M&M Section, but respective
experiments are missing.

The described attempts to isolate the PilA1 protein using a Strep-tag are of high
quality and show clearly that the method developed in this work is very useful for
further identification of PilA1-interacting proteins. The conclusion that PilA1 is part of
a high-molecular mass protein complex is a bit trivial, as it is well known that PilA1
forms the filament of the pilus. Thus, in my opinion the spots in BN-2D-PAGE could
be also due to detection of the filament structures.

In conclusion, | would like to emphasize, that Markéta Foldynova has demonstrated
convincingly that she is able to perform ambitious scientific work and describe and

discuss her data in an appropriate way.

Rating: “good”

Prof. Dr. Annegret Wilde



