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According to order of the President of the Agricultural Academy № RD 05-156 from
02.08.2019 I have been appointed as an external member of the academic board for obtaining
academic degree „doctor of science“ entitled “Role of the model plants Medicago truncatula,
Lotus japonicas and Arabidopsis thaliana for the studies on plant biotechnology and
functional genetics of Legumes”. The thesis is developed by Assoc Prof. Anelia Veneva
Yantcheva, PhD, Department “Functional Genetics”, AgroBioInstitute, Agricultural
Academy. The respective documentation has been provided to me, including above order,
protocol from the preliminary discussion of this dissertation with the members of primary
scientific unit (AgroBioInstitute), copy of the diploma for the educational and scientific
degree PhD of the applicant, European format CV, list of publications related to the Thesis as
well as self-assessment record of the scientific and applied contributions of this study.
The provided up to date verification for conformity with the minimal National requirements
as well as that of the respective regulations of the Agricultural Academy for obtaining a
scientific degree “doctor of science” for the respective scientific area and professional field
reveals that Assoc. Prof. Anelia Yantcheva is completely adequate to all requirements and
criteria for this academic degree.
All professional career of Dr. Anelia Yantcheva has been realized at the AgroBioInstitute,
starting as a PhD student after master graduation at Biological Faculty of Sofia State
University, Department of Botany. At present she is a head of the division “Functional
genetics of Legumes at this institute. In her career development it is worth mentioning leading
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and participation in a number of international (including European framework programs) and
national projects, a number of scientific visits and training at respected European scientific
entities working in the field of plant biology and genomics, participation in a list of national
and international scientific congresses and conferences, as well as organization and
implementation of international courses and programs. Assoc. Prof. Anelia Yantcheva has
been appointed as a member of the executive council of the Bulgarian National Science Fund
as a representative for agricultural sciences. She has been also a supervisor of 3 successful
PhD students.
Thesis elaboration of Dr. Yantcheva comprises 315 pages and is built on a classical scheme
for such a study, namely introduction, literature survey, general and specific purposes,
materials and methods, results and discussion, conclusions and contributions, literature cited
(501 papers), as well as a list of publications (13 papers in English), included into the
dissertation. There are also 3 supplements containing schemes, sequence information,
pictures, methodological approaches, primer sequence information, schemes of the vector
constructs - data visualizing and complementing the results presented. Such an approach,
which is relatively rare, I consider very fruitful and appropriate. It is worth to mention also
that the illustration of the dissertation is of high quality and with peculiar attention to every
detail which significantly facilitates apprehension and discussion of the data obtained.
The Thesis of Dr. Yantcheva is an up to date study in one of the most exciting and fast
developing areas of comparative and functional genomics of higher plants, based on
utilization of model species with already sequenced genomes as an effective tool for
evaluation of gene functions, regulation of their expression and respective gene products by
application of integrated methodological platforms based on transcriptome, proteome and
metabolome approaches. As about the functional genomics and biotechnology of Legumes,
Medicago truncatula is an established and widely applied model for studies on nitrogen
fixation and the existence of variety of mutant forms contributes towards better elucidation of
the respective gene functions and their phenotypic manifestation. In the course of the study 2
other model species are also utilized – another representative of Fabaceae family Lotus
japonicus, as well as the well-known and widely used model in plant biology Arabidopsis
thaliana. Their use in the course of this study is fully justified as L. japonicus has been
established as a model plant for genomic studies in Legumes mainly due to the rhizobial
symbiosis, small genome (about 470 Mb) and the relatively short life cycle. As about
Arabidopsis thaliana, as a first plant with completely sequenced genome and relatively simple
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procedure for genetic transformation based on a phytopathogenic bacterium Agrobacterium
tumefaciens, after the mid-80s it became universal model for a large-scale investigations in
the field of plant biology, genetics and genomics.
The overall thesis objective is to “confirm the role of the model legume plants Medicago
truncatula and Lotus japonicas as well as the model plant Arabidopsis thaliana in
contemporary investigations in the area of plant biotechnology, comparative and functional
genomics and their significance for understanding of legumes plant biology”. I would mention
that Arabidopsis thaliana is a priori an established model for such type of studies and most
probably the focus is on the application of a whole set of this 3 model species for studies on
legume functional genomics. Based on this an establishment of up to date and with high
resolution technological platform for genomic and biotechnology studies, related to efficient
utilization of legume plants in a modern agrobiology is envisaged.
Such an objective determines the structure and content of the literature survey where in an
analytical, comprehensive and competent way is analyzed the up to date knowledge of a core
for a modern legume genomics and biotechnology questions like the choice of the suitable
model, plant regeneration trough somatic embryogenesis, somaclonal variation, genetic
transformation mobile genetic elements, forward and reverse genetic approaches, as well as
some genome, proteome and metabolome aspects of their functional genomics. The survey
and thesis as a whole would benefit from some extension of the final paragraph dealing with
the prospects for transfer of knowledge from model plants functional genomics to members of
the family with agricultural importance.
Based on the major objective which I do accept as a thesis key goal there are 10 experimental
tasks formulated, with the 10th one divided into the 6 sub tasks. Some of them might be more
informative after fine tuning of their phrasing - for example in tasks 8 and 9 it is not clear
which are the genes analyzed, as well as that of task 10, where „performance of analyses“
might be skipped. As a whole however I do accept the logic and continuity of the research
tasks listed.
Materials and methods section is an important part of the thesis. On a more than 40 pages
with details and competence the experimental procedures and protocols applied in the study
are displayed according to the nature and order of their realization. In this respect a successful
solution is the schematic presentation of the applied methodology included within the selfevaluation assay which displays very clear the intrinsic logic and relationship between
individual experimental procedures. It is a pity that this scheme is not a component of the
thesis per se. Information load, structure and illustrative power of this section makes it an up
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to date and of high level practical guide on functional genomics and biotechnology of
legumes.
The ample amount of the experimental data obtained determines and justifies combined
presentation of the results and their discussion. As a structure and order of presentation this
the most ample section of the study (about 150 pages) reflects significantly the logic of
problems visualized and discussed in the literature survey, which also contributes to the
soundness of the dissertation objective. It is worth to mention the clearly presented link
between the project base of the performed investigations as well as their significance for the
scientific portfolio of the Functional genomics group of AgroBioInstitute as a whole. This is
relatively rare approach in the area where in general investigations are exclusively team
effort, more over some of the thesis finding are result of successful collaboration with leading
European Labs working in the field of genomics. It is worth mentioning also precise attitude
to the terminology and its transliteration from English in the study. Due probably to nature of
the data obtained some of the results describing the protocols for genetic transformation for
example, are somewhat burdened with methodological data which could be easily transferred
to materials and methods or into the supplements. In some discrepancy with the very high
quality of the illustrations, the legends of figures 12, 13, 14 and 15, characterizing the mutant
lines M. truncatula with Tnt1 inserts by IRCR analyses and transposon display are not
informative enough.
Based on the experimental data obtained during the thesis preparation there are 16
conclusions formulated. Among them I would like to distinguish the development of effective
systems for insertional mutagenesis based on the retrotransposon Tnt1 in M. truncatula and
Lotus japonicus, a new retroelement MERE1-1 identified with proved transposition into
genomes of the mutant lines Medicago truncatula and established genome size in diploid
representatives of this species, construction of vectors with modulated expression and
analyses of promotor activity of the genes MtLAX3, MtARFB3,MtF-box, MtHAC, MtGRAS,
and MtDRP based on the incorporation of Tnt1 retrotrasposon into the exons of these genes,
homozygous transgenic plants obtained and characterized by overexpression and suppressed
expression of the gene coding for the F-box protein ( mediator of protein-protein interactions
with important role in RNA-dependent gene silencing and plant development in A. thaliana),
the activity of marker genes GUS and GFP and expression of the gene coding for the F-box
protein localized in tissues and organs of transgenic plants of M. truncatula and A. thaliana,
the activity of this gene established during the cell cycle progression in М. truncatula и A.
thaliana, and at the end but not the last by application of Tandem Affinity Purification a
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common interactor of the gene coding the F-box protein is identified and his expression
profile in transgenic М. truncatula and A. thaliana plants with modulated expression is
established. It is my feeling that phrasing of some of the conclusions is somehow too long and
their number could be reduced without influence on the scope and coverage.
The applicant has formulated in her self-assessment report as a result of her investigations 7
fundamental contributions and 2 with applied nature. Among them it is worth to mention the
priority character of studies on genome size of diploid representatives of genus Medicago
with Algerian origin, where correlation between the genome size and potential for induction
of direct somatic embryogenesis in liquid media is established. With innovative nature are
also data for the existence or the retroelement MERE1-1 into genomes of mutant lines M.
truncatula which is transposed during regeneration in vitro, as well as the identification of the
insertion mutant line with phenotypic characteristic “Fish bone”. High value are also the
complex investigations on gene coding the F-box protein, based on phenotypic, morphometric
and genome, proteome and metabolome approaches. The establishment of collection of Tnt1
insertion mutants in lines of M. truncatula cv. Jemalong by protocols for effective
transposition as well as a small collection of Tnt1 insertion mutant in Lotus japonicus also has
to be admired, as well as also the involvement of Tnt1 mutants created in AgroBioInstitute in
the International database „Samuel Roberts Noble Foundation“. Contributions with applied
value are exemplified by the creation of the experimental protocol for transformation of
cellular suspension cultures in order to establish stable transgenic plants M. truncatula as well
as by development of effective system for synchronization of meristematic cells from root tips
in the context of investigations on the cell cycle progression of this species.
I have also some remarks out of the mentioned so far. In the abbreviations list both RNAi and
amiRNA lines are designated as lines with suppressed expression which is generally correct
but it would be more precise if amiRNA definition will include also “artificially transformed”.
In the list of publications related to the thesis the impact-factor of the papers is not stated
although some of them like Plant Physiology (IF 5.949), Plant Cell Reports (IF 2.989) are
with the sound rating. There is also some discrepancy between the number of scientific and
applied contributions in the self-evaluation report and the respective document. As about the
supplements the explanation in the beginning of each one is not very informative and the
reference to the respective data is not easy. The thesis would definitely benefit also from some
extension of the last section - discussion on summary of the data for the 3 model species as an
important component of an effective approach into the post-genomic era. More thorough
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discussion about the potential application of these data to other representatives of the Legume
family with agricultural significance is advisable.

Conclusion
The thesis elaboration of Dr. Anelia Yantcheva is fully in agreement with the spirit and the
rules of the National regulations (The Law for Development of the Scientific Staff) in
Bulgaria, as well as with the criteria and regulations of the law and that of the Agricultural
Academy for obtaining the academic degree "doctor of sciences". The self-assessment report
reflects properly the most important characteristics of the Thesis and I do accept its structure
and content. I do agree also with the fundamental and applied contributions as formulated by
the applicant. The obtained experimental data and their discussion indicate that the major
thesis goal, namely to perform complex evaluation of the application of a set of model plant
species Medicago truncatula, Lotus japonicus and Arabidopsis thaliana in the frames of the
modern functional genomics and biotechnology of Legume plants, is successfully achieved .
The 'respected literature sources where the major part of the experimental data obtained in the
course of thesis elaboration are published - international journals with sound impact rating as
well as chapters of books issued by publishers like Springer and Noble Research Institute - are
unequivocal proof that the results obtained are internationally acknowledged from the
scientific society working in the field of plant genomics and biotechnology. All together the
thesis of Dr. Anelia Yantcheva is one contemporary and innovative study with international
dimensions and proved contributions for the theory and practice of research in the field of
genomics, genetics, molecular biology and biotechnology of nitrogen fixation plants with
proved potential for successful transfer of knowledge to other representatives of Legume
family with agricultural significance. Based on these arguments I would strongly recommend
the respected Academic board to award the academic degree "doctor of science" to Assoc.
Prof. Anelia Veneva Yantcheva, PhD, in Scientific area 4 "Natural sciences, mathematics and
informatics", professional field 4.3 Biological sciences, scientific specialty " Genetics", code
01.06.06.

30.09.2019.

/Prof. Lubomir Stoilov, PhD/
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