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The present thesis is aimed on investigation of nature of stomatal development and its regulation by
environmental conditions (light, CO2 concentration) and physiological processes in the leaf of higher plants.
The overall aim of the thesis was to reveal the way how stomatal development is influenced by
environmental conditions and how stomatal development is projected in leaf physiology. While a lot of
attention has been paid to the research of the stomatal development and behavior in last decades, still a
lot of knowledge is still missing about the interconnection between stomatal development and physiology.
The research of the present Thesis thus brings very original knowledge about the effect of a combination
of external and internal factors affecting stomatal development. | highly value its contribution to
understanding how stomatal density and pattern influence leaf physiology and vice versa. For me as very
interesting part was an inventive approach for studying transgenerational effect in stomatal development,
since only little has been known about it till now. This part of the reasearch is presented only as a
manuscript, however, | foresee this will not be that difficult to publish it in a good, impacted journal.

The Thesis is based on altogether 5 research parts, out of that 4 were already published in highly
impacted plant science journals — all above a median for plant science (oscillating slightly above 1) - and
one is in a form of a manuscript. In my opinion, this is a large volume of research, and | also appreciate that
for the 2 last papers the defending student is a leading author.

The thesis starts with General Introduction, which gives on 17 pages review of the existing
knowledge on stomatal development and its genetic and environmental controls, stomatal physiological
functioning in leaf gas exchange and the last part is given to the transgenerational effect in stomatal
development. It gives a very good background to the papers, which constitute the research part of the
Thesis.

| appreciated that a special attention was devoted to the precise and concise formulation of the
aims and hypotheses for the overall Thesis. This is very helpful to a reader to understand well to the
complexity of the present research. The author states here , The research was based on (1) molecular
approach ....and (2) physiological approach...” | myself would recommend to add also (3) anatomical
approach since anatomical parameters of epidermis consituted an important part of the Thesis in my
opinion and quantitative anatomical methods are rather undervalued in the present research.

Material and Methods are presented on 6 pages. Since | am myself in my research focusing on
quantitative plant anatomy, too, | miss in this list a description of the methodology for estimation of
stomatal parameters — stomatal and pavement cell densities and stomatal index.
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I have several methodical questions to this. Stomatal index (Sl) is first in the thesis defined on p. 2 as
»number of stomata per total number of epidermal cells” and the author of SI has not been cited what it
should be or could in my opinion. In his work as it was first defined the definition is related to a certain
unit of area, i.e. ,,the number of stomata per unit leaf are to the number of epidermail area cells plus
guard cells per unit leaf area”. My question is, how the area for selection and counting of stomata and
pavement cells was designed. Was the unbiased sampling frame used? | wonder how the principle of
unbiased estimation of SI was applied. | also wonder what was the system for selection of sampling
frames on a leaf epidermis? Was the principle of systematic uniform random sampling applied? As it is
generally known there are anatomical gradients on a leaf in quantitative leaf parameters, thus, these
should be regarded during design of sampling of observation fields on a leaf lamina. Could the defending
colleague during the defense to give more thorough explanation on how sampling of observation fields
on leaf lamina was accomplished with what aim in a particular paper?

The conclusions are written in a concise way, hypotheses evaluated giving good idea about overall
contribution of the Thesis to important traits of environmental control of stomatal development and
function. As a very valuable finding | regard revealed parental effect influencing stomatal development and
proposed the role of cotyledons in light intensity sensing. However, more research will be needed for full
elucidation of the phenomenon, to find the source and mediators of this type of signalization. Similarly,
transgenerational effects in stomatal developments should be explored. Though the present Thesis brings
a very valuable pilot study to this.

Regarding a formal quality of the Thesis — | regard it as very good again, written by good English with
very minor grammatical errors, though | am not a native speaker so | cannot judge it well. As a minor
obstacle for a reader of the Thesis | see a missing List of Abbreviations after the Thesis Contents. Particularly
in the case of SD abbreviation, which is the most commonly used in a scientific community as an
abbreviation of ,standard deviation”, while here is stands for stomatal density. Since the list of
abbreviations is missing, it would be better to introduce this abbreviation already in the Thesis background.

| have also few small remarks regarding figure captions (it is not necessary to read it during defense):
Fig. 1 —Too small characters in the Figure — | could not read them after printing, only when enlarging in pdf
to 200%. In the figure legend there is written — according to Bergmann & Sack (2007). | wonder if it was
changed in the Figure comparing to the original, since if figure was adopted then better would be to write
From. Stomatal developmental pathway FAMA is not axplained in the legend.
Fig. 2: The Figure caption is not clear: it refers to (A) and (B), which are not marked in the image. As a source
is given (Serna et al., 2002). Does it mean it was fully adopted or modified?
I would appreciate a better description of Fig. 9: what is a color scale in right image? Do the values 17.3 and
19. 1. correspond to degrees of centigrade?
On p. 111: Santrucek J, et al. (2014) — while all other references list all authors, | think.



Further questions for discussion:

1. Surprising for me was the information that studies relating stomatal anatomy and frequency to leaf
gas exchange are rare till now. Particulary because the quantification of stomata density and stomata
length or size belong to the oldest studied quantitative parameters of a leaf, so | would have expected
more focus to it. What is opinion of the author about this state?

2. What is opinion of the author about the reason for the finding in her manuscript Vrablova et al. that
high light reduced amphistomy in favour of lower (abaxial) leaf side.

To conclude my review, | would like to state that | was really highly pleased by the exceptionallly good
quality of the Thesis presented by Martina Vrablova. | can state it from the point of view of the Head of the
Scientific Board for the Ph.D. Studies in Plant Anatomy and Physiology at my home institution — Charles
University in Prague. In my opinion, the Thesis is excellent even under international measures. The research
introduces an excellent combination of molecular, physiological and anatomical approaches, adopting up-
to-date methodology. The results bring very important contribution to knowledge on understanding how
stomatal density and pattern influence leaf physiology and vice versa.

In the end | would like to express my conclusion about exceptionally good quality of the theses and the
research presented there by the Ph.D. Candidate Martina Vrablova and | recommend the thesis to the
defence. If defended positively | strongly recommend awarding the title Ph.D. to Martina Vrablova.

ot tho)

Jaha Albrechtova

10.10.2017
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Posudek na disertacni praci

Autorka: Martina Vrablova

Téma prace: Regulation of stomatal development by environmental conditions
and physiological processes in the leaf

Piedlozena disertaéni prace se zabyva oblasti regulace vyvoje jedné z nejdilezitéjsich Easti rostlin,
pokozky listl, ktera vyznamné ovliviiuje schopnosti rostlin reagovat na podminky vnéjSiho
prostfedi. Téma je tedy velmi aktudlni a duleZité a na prvni pohled by se také mohlo jevit jako
pomérné dobfe prozkoumané. Prace vSak vybrané téma nejen podrobné zpracovava, ale ukazuje
také vyrazné mezery v naSsem soucasném poznani této oblasti biologie rostlin a také nékteré
z téchto bilych mist predloZzenymi vysledky zapliuje.

Prace je sloZena ze dvou hlavnich ¢asti. Rozsahlejsi z nich je soubor publikaci, ktery tvofi tfi ¢lanky
uz publikované v ¢asopisech a jeden rukopis ¢lanku, jejichZ je uchazecka spoluautorkou. Kvalitu uz
publikovanych praci doklada nejen pomérné vysoky impakt faktor ¢asopist, ve kterych vysly, ale
zejména kvalitni zplsob jejich zpracovani. VyuzZivaji nejmodernéjsi metodické pfistupy pouzivané
ve zkoumané oblasti a také prezentace dosazenych vysledkd je velmi bohatd, doplnéna o peclivou
statistickou analyzu dat a fadu dopliikovych grafi rozsifujicich pohled {tenare na zkoumany
problém.

Oddilu pfiloh predchazi kratSi GUvodni Cast prace, kterd obecnéji predstavuje zkoumanou
problematiku a syntetizuje hlavni informace z publikovanych praci. Uvodni oddil je &lenén do
nékolika kapitol. Prvni z nich je obecny Gvod, kde autorka prehledné popisuje hlavni znama fakta
v oblasti vyvoje epidermis listi a jeho regulace. Zabyva se také vlivem aktivity priduchl na
celkovou rychlost vymény plynt mezi rostlinou a prostfedim. Pfedstaveni tématu je prehledné a
zahrnuje dostatek detailnich informaci i odkaz( na pfislusnou literaturu.

Po uvedeni do problematiky prezentuje autorka cile a hypotézy, které stdly na pocatku kazdého
vyzkumného ukolu, prezentovaného v priloZzenych publikacich. | tato kapitola je prehledn3, cile i
hypotézy jsou jasné formulovany.

V daldi kapitole popisuje autorka stru¢né metody pouZivané v experimentech prezentovanych
v praci. Jednotlivé metody jsou popsany podrobné v publikovanych pracich, takie prehled je
pomérné strucny, ale jasny a shrnujici. Tato kapitola také dobre ukazuje pomérné velkou Sifku
MASARYKOVA UNIVERZITA, PRIRODOVEDECKA FAKULTA, Kotlafska 2, 611 37 Brno
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spektra metod, které vyzkumny tym, jehoZ byla autorka ¢lenem, pfi praci na experimentech
vyuzival.

Ve ¢tvrté kapitole Uvodniho oddilu autorka popisuje a komentuje postupné hlavni vysledky
podrobné prezentované v druhé Casti prace ve formé publikaci. Tento popis, rozsahem pfilis
nepresahujici abstrakta publikaci, vcelku prehledné a samostatné shrnuje vysledky dosazené
vramci kazdé publikace. Pro plné pochopeni ziskanych vysledk( a zejména zavéru je viak nutné
prostudovat pfilozené publikace, v nichZ jsou ziskané vysledky vSech experimentd shrnuty a
diskutovany velmi peclivé.

Celkova syntéza informaci prezentovanych v praci je pak provedena v posledni kapitole prvniho
oddilu se zavéry a vyhledy do budoucna. Tuto kapitolu povaZuji za velmi dilezZitou ¢ast prvniho
oddilu prace a potiebnou pro lepsi objasnéni existujicich souvislosti mezi jednotlivymi
zkoumanymi tématy. Domnivam se, Ze to se autorce podafilo. Jen obtizné se vS§ak mohla vyhnout
opakovani ¢asti fakth z predchozi kapitoly a nabizi se tedy otazka, proc fyto dvé posledni kapitoly
nespojila do jedné velké, obecnéji diskutujici vSechny dosaZzené vysledky. Vétsina posledni kapitoly
vSak obsahuje nové pohledy a zavéry, takZe celkovy velmi pfiznivy dojem prace nezmensuje.

PfedloZena prace je celkové zpracovana peclivé i po formalini strance. Pro ¢tenare je prehledng,
obsahuje logicky sefazené vsechny informace potiebné k dobrému pochopeni prezentovanych
zavérl. Prace je celd vypracovand v angli¢tiné, a pokud mohu soudit pohledem nerodilého
mluvciho, je po jazykové i stylistické strance velmi dobrd s minimem chyb a dobfe se Cte. Dotazy
na uchazecku do diskuse a dalsi drobné komentére k praci jsou uvedeny v pfiloze tohoto posudku.

Autorka v této praci jasné ukdzala, Ze dokaze samostatné planovat, provadét a vyhodnocovat
experimenty, které maji odpovédét na dalezité otazky a jsou pfinosem poznani ve védé. Ukazala
také, Ze umi tyto vysledky prehledné prezentovat nejen ve své disertacni prdci, ale zejména ve
formé publikaci v kvalitnich mezinarodnich ¢asopisech svého oboru. PredloZenou praci tedy
s potéseni doporucuji k obhajobé.

V Brné 4.10.2017

doc. RNDr. Vit Gloser, Ph.D.
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Priloha posudku disertacni prace Martiny Vrablové

Domnivam se, Ze kvalita zpracovani a védecka hodnota dosaZzenych a publikovanych vysledkd,
které jsou soucasti prace, byly dostate¢né posouzeny odbornymi recenzenty renomovanych
Casopist, ve kterych jsou publikace vydany. Proto bych rad svymi komentafi a dotazy vybidl
autorku k diskusi o otdzkach, na které jsem v celém textu disertace vétSinou nenasel odpovéd.

Byva pomérné Casté, Ze studenti PGS pracuji také na vyvoji nebo vylepseni vyzkumnych metod.
Disertacni prace je také vhodnym textem, kde je mozné popsat pripadné metodické potize, které
se pfi experimentech vyskytly a jejich feSeni. Je Skoda, Ze tyto informace disertace neobsahuje.
Zajimalo by mne tedy alespon, jestli pfispéla uchazecka také néjak k vylepSeni nékteré z pouZitych
metod, a kterych svych metodickych zkusenosti si nejvice ceni?

Autorka ukazala ve své prdci, Ze pfi zvySeni hustoty praduchi je rychlost asimilace omezovana
vodivosti listového mezofylu pro CO,. Jaké faktory nebo znaky mohou tuto vodivost ovliviiovat a
které z nich se pravdépodobné uplatnily v prezentovanych experimentech?

V praci je dobre prokazano, Ze priduchy vyvinuté ve shlucich jsou také funkéné jiné nez praduchy
vyvinuté normalné (oddélené od sebe). MlzZe autorka stru¢né shrnout hlavni pficiny téchto
funkénich rozdilG (napfiklad rozdilné kinetiky otvirdni a zavirani) mezi témito dvéma skupinami?

PfesvédCivé prokdzat prenos informacniho signadlu ze starSich do mladSich listd je pomérné
obtizné. Zvolena technika sledovani vyvoje priduchG na déloZnich listech a na prvnich pravych
listech je jisté pomérné jednoducha avsak nespecificka. Existuji uz néjaké hypotézy, jakou muze
mit regulacni signal povahu? (napf. chemicky, elektricky, hydraulicky apod.) Existuji i néjaké
experimenty ukazujici na jakou vzdalenost signal mize plsobit?

PredloZena prace hezky ukazuje, Ze zatimco zvyseni hustoty priduchi nepfinese vétsinou rostliné
pozitivni efekt v podobé zvySeného zisku uhliku. Naopak mirné sniZeni hustoty praduchd muze
pomoci zefektivnit vyuZiti vody a tim vylepsit toleranci rostlin k suchu. Jaky ma uchazecka nazor na
mozné genetické modifikace znakl spojenych s priaduchy/morfologii listd (napf. hustoty
praduchut) jako néastroje pro zvySovani odolnosti rostlin ke stresu suchem?
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