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4JIeHa AMCCEPTALlMOHHOrO coBeTa Ha auccepranuio Kysnenosoit Kcennn AHOpeeBHbBI Ha TEMY:
«Cucrema WOX-CLAVATA u ee MUILIEHU B PETYJISALUYU Pa3BUTHSI 3a1aCAIOIIET0 KOPHS U CIIOHTAHHBIX
omyxonei y peauca nmocesHoro (Raphanus sativus L.) / WOX-CLAVATA system and its targets in the
regulation of storage root and spontaneous tumour development in radish (Raphanus sativus L.)»,
IIPE/ICTABICHHYIO HA CONCKAHNUE YUYEHOM CTENEHU KaHAM1aTa HayK 110 Hay4HOH cnenuansHoctu 1.5.7.
I'enetuka

The thesis consists of three publication quality chapters as well as discussion section. The thesis is
arranged well and written with clarity. I found no deficiencies and have no requests for corrections.

The thesis addresses an important topic of storage root development and mechanisms of spontaneous
tumour generation in plants using radish as an economically relevant model system. Specific molecular
genetics aim of this work builds on the knowledge about peptide control of plant development. The
candidate addresses the mechanisms for the WOX4 and WOX14 transcription factors activating
molecular pathways in and the CLE41 peptide functioning in root development of radish. The work
elegantly utilizes radish lines from the genetic collection created and maintained at the Department of
Genetics and Biotechnology of St. Petersburg State University to provide both genomic and genetic
characterization of spontaneous tumor formation and root development.

In the first chapter, the candidate provides sequencing and analysis of the genomes of two lines of radish
genetic with contrasting phenotypes in spontaneous tumour formation. The candidate uses state of the
art next generation sequencing technologies to generate genomic data and applies standard analyses
workflows for discovery of sub-set of genetic differences. As there are many genetic differences
genome-wide between plant lines, the candidate designed prioritization of candidate variants based on
pre-existing information about types of genes known to be involved in the pathways, showing
knowledge of the field and relevant literature.

In the second chapter, the thesis provides a gene expression analysis of roots with RsCLE41
overexpression and studies the effect of RsWOX4 and RsWOX14 transcription factor overexpression on
radish root development. Transcriptome analyses are carried out using standard analyses in the field and
identify a total of 62 genes differentially expressed in radish roots with overexpression of
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RsCLE41-1 compared to roots with overexpression of a negative control gene. The author classifies
differentially expressed pathways, which provides new hypotheses about the role of abiotic and defense
related stress response genes in storage root development as well as involvement of chromatin
modifications. The study also identifies hormone response factors and transcription factors that can be
amenable to storage root improvement either by breeding or bioengineering.

In the third chapter, candidate performs a bioinformatic genome-wide search for targets of RsWOX4
and RsWOX14 transcription factors. Computational analyses are followed up by molecular
characterization of the interaction between the RsWOX4 transcription factor with the promoters of
candidate genes using a yeast one-hybrid assay.

Overall, the methods are appropriate and well mastered, the data is critically evaluated, and the
conclusions are solid. I have only minor concern as some of the protocols, such as high molecular
weight DNA extraction are not publicly available, and some unpublished scripts are mentioned but not
deposited. However, this should be evaluated in the context of research group rules and data
management plan of the institute and funding agencies. The computational approaches are very well
documented at the high standard for reproducibility. Molecular biology details related to gene
amplification and quantification as well as data analyses are also well documented.

The scientific findings are critically evaluated and presented well with detailed and careful visualization.
The literature review introduction not only provides review on the important topic but also generates
ideas for the theoretical advancement of the field. The discussion and conclusions are appropriate and
present original ideas.

The thesis provides sufficiently novel and significant information to be accepted. The author is first to
perform sequencing of the lines from the collection and especially of lines with contrasting tumor
phenotypes. Spontaneous tumors are rare yet are of high importance to biotechnology and understanding
plant regeneration, therefore, insights from the presented work are significant for a wide audience. The
genomic information adds not only to the specific field of study, but also to the comparative genomics
projects and understanding biodiversity in general. Transcriptomic analyses present a well prioritized list
of information for follow up studies. Finally, presented identification of the RsSLOG3 gene encoding an
enzyme of cytokinin biosynthesis is significant for improving our understanding of the factors regulating
storage root development.

The main results of the thesis work have been presented at 6 international conferences and published as
peer-reviewed articles in journals such as International Journal of Molecular Science, Ecological
Genetics, Plants, and Russian Journal of Plant Physiology with candidate as 1% author with significant
involvement in five articles, including obtaining plant material, experimental methodology,
bioinformatics analysis, data visualisation, data validation, preparation of figures, writing most of the
article, preparation of the article for publication. This demonstrates the impact of the work at both
national and international levels.

I am happy to wholeheartedly recommend this thesis for acceptance.

C YUC€TOM BCCTO BBIIICCKA3aHHOI'O ITOJIararo:

Conepxxanne nucceptanuu KysnenoBoit Kcennn AnnpeeBnbl Ha TeMy: «Cuctema WOX-CLAVATA u
€€ MUIIICHH B PETYJISIUUA Pa3BUTHS 3aMlacaloNIero KOPHs U CIIOHTAHHBIX OMyXOJIeH y penca MoCEeBHOTO
(Raphanus sativus L.) / WOX-CLAVATA system and its targets in the regulation of storage root and



spontaneous tumour development in radish (Raphanus sativus L.)» coorBercTBYyeT cneunanbHoctu 1.5.7.
I'enernka;

Jluccepranusi SIBISICTCSI HAayYHO-KBAJTM(PHUKAIIMOHHON paboTOM, B KOTOPOW COJCPKHUTCS pELICHHUE
HAy4YHOM 3aJauu, MMEIOIIeH 3HAaueHue I Pa3BUTHS COOTBETCTBYIOLIEH OTpaciM 3HAHUU, JHOO
M3JI0KEHbI HOBBIE HAYYHO OOOCHOBAaHHbBIC TEXHUYECKHE, TEXHOJOTHMUECKHUE WIIM WHBIC pEIICHUS U
pa3paboTKH, UMEIOLIHE CYIIECTBEHHOE 3HAUEHHUE JUISI Pa3BUTHS CTPaHBI

Hapymenuit nynkroB 9, 11 Ilopsaka npucyxaenus Cankr-IleTepOyprckum rocyaapcTBEHHBIM
YHUBEPCUTETOM YUYEHOM CTEIICHU KaHMUJaTa HAyK, YYEHOHN CTEIIEHU JOKTOpPA HayK COMCKATENIEM YYCHOU
CTEIIEHU MHOIO HE YCTaHOBJICHO

JluccepTransi COOTBETCTBYET KPUTEPHUSM, KOTOPBIM [OJDKHBI OTBEYATh AMCCEpPTAllMM HAa COMCKaHUE
YUEHOH CTENEeHU KaHAWJaTa HayK, YCTaHOBIEHHBIM IpukazoM oT 19.11.2021 Ne 11181/1 «O mopsake
npucykaeHuss ydeHelx crerneHedl B Cankt-IleTepOyprckoM TrocyJapCTBEHHOM YHHUBEPCUTETE» U
pexoMeHnaoBaHa k 3ammute B CIIOIY.
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