Posudek na magisterskou diplomovou praci Radky Jungové

The prevalence survey of oak powdery mildew Erysiphe alphitoides in Europe
using molecular markes

Radka Jungova se ve své praci zabyva evropskymi populacemi invazniho padli
dubového (Erysiphe alphitoides), vyzna¢ného patogenu dubu letniho. Jako svijj
cil si vyty¢ila ovérit druhovy status 30 vzorkl z Evropy pomoci segmentu ITS,
posléze navrhnout primery pro mitochondrialni DNA sledovaného padli a
nakonec zhodnotit pouzitelnost vybraného segmentu mitochondrialni DNA.

Na prvni pohled Gsporna prace je chvalyhodné sepsana anglictinou, které se
ovSem dle mého laického nazoru nevyhnuly obcasné gramatické kiksy.

V diplomové praci by bylo pfi komentovani vlastni prace diplomatictéjsi
pouzivat spise jednotné Cislo, nez mnozné. Uchazejici uprava textu je, alespon
v moji kopii prace, pon¢kud v kontrastu s nékterymi nekvalitnimi obrazky.
Literarni piehled dostatecnym zptisobem uvadi ¢tenare do problematiky, nelze
vSak prehlédnout jeho zhruba pétinasobny rozsah oproti diskuzi, naznacujici
nevyvazenost prace. Za pomérné€ zavazny problém povazuji zna¢né nestandardni
zpusob citovani literatury, kdy autorka hojné cituje prace se dvéma vice autory
pouze uvedenim prvniho autora a roku publikace. Prehled literatury je
nejednotny a v citacich se obc¢as vyskytuji preklepy. Cetné pieklepy jsou i

v pouzitych odbornych terminech a latinskych nazvech, coz nevyhnutelné
snizuje celkovy dojem. Pokud jde o cile préace, autorka je sice pomérné jasné
vymezuje, avSak v zavéru prace na né odpovida spise rozpacité. Na jasné
zminény cil by méla byt jasna odpoved'.

Autorka by méla vénovat vyrazné vétsi pozornost popisu metodiky. Ctenaf se
nedozvi takika nic o sbéru vzorki, natoz o charakteristice sledovanych lokalit,
které predvadi pouze drobna mapa s prehnané velkymi znackami. Neni jasné,
zda autorka sbirala vzorky v riznych zemich Evropy sama, v jakém mnozZstvi,
ani kde presné se nachazely stromy na lokalitach ur€enych jen jako nazev obce a
nékdy ani to ne. Velmi stru¢na diskuze obsahuje pasaze vhodné spise do
metodiky. Autorka jen velmi stroze odkazuje na klicové fylogenetické stromy
(obr. 6, 7 a 8) s nedostateénymi popisky. Ctenaf napiiklad jen obtizné odhadne,
¢im se lisi stromy na obr. 6 a 7. Diskuze je celkové nekonzistentni, ob¢as neni
jasné, o Cem autorka zrovna mluvi nebo na ktery odkazuje obrazek.



K praci mam nasledujici dotazy:
Co znamena odkaz SEM for example na s. 4?
Pro¢ si autorka vybrala praveé ty dva doty¢né molekularni markery? (s. 9)

Co maji spole¢ného, kromé ptvodu z tropti, rody Anacardium, Bixa, Citrus,
Mangifera, Acacia, zminéné na s. 4?

Podle ¢eho si autorka vybrala pouzité outgroups? (s. 14)

Jak velké datasety byly pouzity pro fylogenetické analyzy? (s. 14)

Pro¢ autorka pouzila 1000 replikaci bootstrapu pro MP a 100 pro ML? (s. 15)
Pro¢ neni na obr. 6 uvedena ani jedna hodnota bootstrapu? Pokud ani jedna
vétev neni dobte podloZena, pak autorka neméla tvrdit, Ze je z takového obrazku
néco ,,evidentni®. (s. 18 a 17).

Nechépu, jak autorka z obr. 6 usuzuje, Ze Podosphaera fusca je nejblizsi taxon
ze viech zvolenych outgroups. Mohla by komentovat napiiklad postaveni
taxonl Hungary c, Slovakia b, c, d, Estonia b, Netherlands Alkmaar na tomto
strome? (s. 18)

Co znamenaji symboly u jmen lokalit ve fylogenetickych stromech? (s. 18-20)?

Kde je na zobrazenych fylogenetickych stromech E. quercicola, coz autorka
zminuje na s. 217

Autorka podle vieho vykonala naro¢nou laboratorni praci na zajimavém tématu.

Vzhledem k formalni nedostatkiim a nejasnostem v obsahu navrhuji hodnotit
predloZenou praci v piipadé kvalitni obhajoby jako velmi dobrou.
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Biodiversité, génes & écosystémes

The master thesis by Ms Radka Jungova reports on a study aiming at the identification of fungal
species associated with symptoms of oak powdery mildew in several European countries.

This topic is of high relevance in forest pathology since oak powdery mildew is among the most
important forest diseases in Europe; more generally powdery mildews is a major group of plant
pathogens. Until recently, the identification of causal species was based on morphology but also
relied strongly on the host where the symptoms were observed. However, the advent of molecular
biology has provided new tools which have allowed to establish phylogenetic relationships between
species and dramatically changed common views on species boundaries and host specialization:
closely related (conspecific?) lineages have been shown to infect a wide range of species;
reciprocally, several morphologically similar but different powdery mildew species have been shown
to infect the same host. This applies to powdery mildews found on oaks. The specific objective of the
work was therefore to identifiy species causing oak powdery mildew using one well developed
marker : the ITS sequence (part of rDNA cluster) and a new marker developed within the frame of
the study, a cytochrome b fragment.

The extensive sampling covering 11 European countries is a strong point of the study (a table
summarizing characteristics of the samples is needed: geographic coordinates, date of collection,
host, mycelium/chasmothecia, etc...). Previous published studies on oak powdery mildew either dealt
with a collection of isolates in a phylogenetic purpose or focused on a particular country for spatial
distribution analyses (France). The development of an additional marker to ITS is also highly
appropriate: although ITS has become the primary basis of barcoding in fungi (the article by Nilsson
et al 2008 should be cited), species identification cannot be based on this sole marker.

However, the study suffers from a number of weak points:

1. The most important issue is a confusion between Erysiphe alphitoides sensu lato and E.
aphitoides sensu stricto (following Takamatsu et al 2007): all along the manuscript, starting
with the title, it is never clear whether inter or intra-specific variation is addressed. |
acknowledge that the species concept is especially difficult in Erysiphales but since this is the
core of the study, this should be clarified (I suggest for the title: Survey of occurrence of oak
powdery mildew Erysiphe alphitoides sensu lato in Europe using molecular markers).

An example of this confusing terminology is given in the introduction section dealing with
“identification of E. alphitoides”: here, it is clear that we are dealing with a complex of cryptic
species, but in Figure 5, “E. alphitoides” refers to a true species, distinguished from E.
quercicola, E. hypophylla , etc... Next page, please correct “methods for identification to
distinguishing E. alphitoides” by saying “methods allowing species identification in the E.
alphitoides complex”, etc... (many other examples all along the text). Here the study is
focused on and designed for inter-specific variation ; however, the paragraph at the end of
section “molecular markers” is another example of confusions between inter and intra
specific levels, speaking of “DNA variation within each genus” and then “bottlenecks” and
micro-satellites, then coming back to Cox1 and barcoding...

There are many examples of awful mixes of intra and inter specific questions throughout the
report: at the beginning of the material section, “the European population of E. alphitoides
fungus was analysed for variability and consequent phylogenetic relations”; in the are




dealing with inter-specific variation in the complex of cryptic species; “the ITS sequence only
reflects intra-specific variability within the Erysiphe alphitoides s.lat. species”, etc, etc.

At the same time, still unresolved question in phylogenies and species identifications should
not be oversimplified: it cannot be said for example that “the anamorph stage of E.
alphitoides is called Oidium manto assert species relationships.

My second main concern is about the cytochrom b study, especially the interpretation and
conclusions which are drawn: from what is presented in methods and results, | think they are
going much too far. The mitochondrial genome offer advantages for the development of
markers in Fungi but also present serious difficulties due to the presence of many mobile
introns (the article by Santamaria et al 2009, BMC Bioinformatics 2009, 10(Suppl 6):515,
could be cited in the introduction). Too little information is given on the design of primers in
the methods section. Consequently, results should be interpreted with much caution: indeed
they strongly suggest that the primers are not specific and did amplify other fungi. This point
should be clarified in the result s (“several sequences attached to other fungal taxons were
eliminated”: on which basis?). What is the difference between figures 7 and 8? (the legend
should be more precise; explain a,b, c, etc...:.different clones of the same sample? E.
alphitoides s.l., etc....)

Interpretations about intra-specific variation, and even more hybridization, strongly need
further support.

Other minor problems can be cited:

- Introduction/Literature review: this section is well organized and is a good presentation
of the topic but there are some lacks, errors and confusions: e.g. the history of the
disease was recently summarized in Mougou et al 2008 (not cited): the first epidemic
symptoms were reported in France and not Portugal; the report in Portugal was earlier
but not surely identified as E. alphitoides; it is dubious whether this report is that of a
native species. E. quercicola is said as European in some sentences (e.g. page 7), and not
reported in Europe a few lines thereafter??

- The primers described by Heuser & Zimmer 2002 (please correct the reference in text
and list) are not Erysiphe-specific but designed for ascomycota according to their
authors

- The first part of results (4.1) is indeed a method section: move it before. Conversely,
more detail should be given in results. The sentence “the majority of samples were
amplicons from E. alphitoides”... is not correct. You probably mean: the majority of
amplicons showed 100% homology (is that true?) with the ITS of X sequences attributed
to E. alphitoides in Genebank, etc...

- The manuscript is written in English, which is laudable, but language editing is needed

Finally, I think that the most sound results of the study are not sufficiently emphasized,
especially in the abstrac: similarly to what was found in France (Mougou-Haldane et al
2010), E. alphitoides sensu stricto appears as the predominant species in a large area of
Europe. However, surprisingly, the two other species already recorded in Europe
Phyllactinia sp and E. hypophylla were not found here: this should be discussed. Also, as



in Mougou-Hamdane et al 2010, the recently described species E. quercicola, thought to
be present only in Asia, is suggested to be present in Europe, based on ITS detection,
although in a single sample.

The cytochrom b study deserves more investigation to be used in species delineation or
intra-specific variation studies.

As a whole, the study addresses an important topic, with adequate techniques, and
provides original results. Although the manuscript could be improved, | recommend the
defence of the thesis.
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