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Review of the Habilitation Thesis by David Kopecky

The candidate is interested in the genome structure and its evolution/changes/mechanism of
plasticity and maintenance, respectively, employing as a model system interspecific hybrids
between meadow fescue (Festuca pratensis) and ryegrass (Lolium sp.), designated as
xFestulolium. The work has a large impact on the basic understanding of the fundamental
mechanisms of general biological importance with substantial implications in the plant breeding.

The candidate is presenting his research interest divided into three subsections: i) structure and
evolution of genomes of plant hybrids, ii) chromosome pairing and its implication for the fertility
of interspecific hybrids, iii) gene expression and iv) spatial organization of hybrid nucleus.

The applicant contribution to the field is complex, ranging from karyotyping of xFestulolium
hybrids (Kopecky et al., 2006), generation of partial BAC library of F. pratensis (Kopecky et al.,
2008) and isolation and sequencing of one of its (4F) chromosomes (Kopecky et al., 2013),
developing new tool, the DArTFest DNA array (Kopecky et al., 2009), useful in e.g. identification
of new QTL associated with crown rust resistance (Tomaszewski et al., 2012) through analysis of
possible mechanism of homeologous pairing, e.g. (Kopecky et al.,, 2007; Lukaszewski and
Kopecky, 2010). Dr. Kopecky and his team also demonstrated allopolypoloid origin of couch
grass (Elymus repens) and intermediate wheatgrass (Thinopyrum intermedium) (Mahelka and
Kopecky, 2010) and identified the potential role of horizontal gene transfer during the evolution
of one of the barley species, Hordeum bogdanii, a progenitor of couch grass (Mahelka et al.,
2017). They also described a set of interspecific SNPs, useful in the studies on the genome
interactions affecting transcription of hybrid chromozomes in the parental-specific way (Stoces
et al., 2016) and studied the role of hybrid chromosome orientation in the interphase nuclei
(Kolackova et al., in preparation), providing an evidence for the importance of telomeres in the
proper chromosome localization both in the interphase nuclei of somatic cells and meiosis

(leptotene) (Pernickova et al., 2019b; Pernickova et al., 2019a).

The outputs of the candidate results are published in solid journals with mostly mid- to high-
range IF.

The data were evaluated and successfully past the peer-review process, therefore | do not feel
authorized to evaluate its quality (which anyway | do not doubt about).
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Based on my professional experience and field of interest, | have following questions:

1. The candidate is mentioning that in one of his early work (Kopecky et al., 2006}, they
found high level of intravarietal genomic variability that sometimes even exceeded the
intervarietal variability. The (probably rather trivial) gquestion could be how the
individual varieties are defined (at the genome level)? The candidate s also mentioning
high stability of amfiploid xFestulolium forms in comparison to introgression lines
(Kopecky et al., 2019). Is there known/could the candidate speculate on the underlying
molecular mechanism?

2. Applicant is also mentioning that using the much lower variability has been observed in
the turf-type cultivars of tall fescues in the U.S.A. compared to the (higher?) levels of
diversity among diverse forage cultivars in Europe (Baird et al., 2012). The applicantis
concluding that “...This implies massive sharing of plant material and the absence ofany
protectionof existing cultivars in the USA.”. | do not understand that justification. Could
the applicant provide a bit more detailed explanation to me?

3. Applicant has made a very interesting observation on various types of chromosomal
rearrangements after introgression of various fragments of tall wheatgrass (Thinopyrum
ponticum) genome into the bread wheat (7riticum gestivum) associated with the blue
aleurone layer formation. The applicant concludes that based ona wide spectrum of the
observed rearrangements, “...the introgressions activate the blue aleurone trait, which
is present in common wheat germplasm, but inactivated in absence of Th. ponticum
introgression (Buresova et al., 2015)." Could the applicant comment onthat hypothesis
a little bit more in detail, particularly on the possible molecular mechanism and whether
he has any clue on the locus in the wheat genome that could get misregulated upon
interaction with the wheatgrass genome?

4. Applicant is describing aninteresting phenomenon of spatial-specific distribution of the
chromosome ability to recombine (in the proximo-distal axis). interestingly, this
phenomenon is preserved even after chromosomal rearrangements, e.g. inversions. |s
that known if this type of spatial information is preserved throughout several
generations? Are there known any mutations affecting the aforementioned
recombination distribution?

Overall, ! do find the submitted work of high quality and in spite of my professional focus is
different, it was a pleasure for me reading through the submitted overview of the impressive
applicant work. Considering the previous publication record and its citation response, the
candidate is apparently well accepted by the community and thus undoubtedly worth of the
academic recognition.

Kind regards, JAN Hejatko
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