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1. Ivanova, E., Staykova, T., Bouga, M. Allozyme variability in honey bee populations from
some mountainous regions in southwest of Bulgaria. // Journal of Apicultural Research,
2007, 46, (1), 3-8. Impact factor: 0.743

Honey bee populations from different mountainous regions in southwest Bulgaria have been
studied on four enzymatic systems (MDH, EST, PGM and HK) corresponding to 4 genetic
loci. All loci were found to be polymorphic in almost all populations. The observed
heterozygosity ranged from 0.172 to 0.262. Allele frequencies of all loci were used to
estimate Nei’s (1972) genetic distance, which was found to range between 0.009 and to 0.052
among the populations studied. A Neighbour-Joining phylogenetic tree was obtained by
genetic distance matrix methods.

2. lvanova, E., Staykova, T. Stage specificity in the expression of proteins of honey bee fat
body (Apis mellifera L.) in the course of ontogenesis. // Journal of Cell and Molecular
Biology, 2007, 6, 2, 129-135. SJR — 0.03.

The aim of this study was to investigate and analyze some peculiarities in the age specificity
of protein expression in the fat body of A. mellifera during the ontogenesis of the individuals.
By using 7.5% ployacrylamide gel electrophoresis, 189 individual samples of fat body
extracts were investigated in the course of their development in the following stages and ages:
larvae-third, fourth and fifth larval age (L3, L4, L5); prepupae (PP) and pupae-white-eyed and
dark-eyed pupae (WP, DP). A total of 25 protein fractions were expressed in the fat body of
male and female individuals during their development. Some sex-differences in studied fat
body proteins were noticed. The age and stage specific dynamics in the expression of
established proteins of the fat body spectrum were analyzed and commented.

3. lvanova, E., Petrov, P. Regional differences in honey bee winter losses in Bulgaria during
the period 2006-9. // Journal of Apicultural Research, 2010, 49 (1), 102-103. DOI:
10.3896/IBRA.1.49.1.17. Impact factor: 1.028

Here information about Bulgarian honey bees and their vitality, as well as Bulgarian Ministry
of Agriculture and National Veterinary Service concerning local honey bees’ health and
conservation is presented. Local honey bees are with high queen fertility, high honey
productivity, good winter resistance, low aggressiveness, good hygienic behaviour. The
genetic structure of Bulgarian honeybees is studied now through the usage of morpho-
ethological, biochemical and molecular-genetic approaches. According to the survey, the
colony losses were considerable in the Rila—Pirin Mountains massif, the Danubian Plain and
the region of Dobrudzha during the winter of 2008-9 with 30%, 20% and 15%, respectively.



Throughout the period studied (2006-2009), lower levels of colony losses (3%-7%) were
noticed in the Sredna gora and Strandzha mountainous regions and in the Thrace valley.

4. Meixner, M., Costa, C., Kryger, P., Hatjina, F., Bouga, M., Ivanova, E., Biichler, R.
Conserving diversity and vitality for honey bee breeding. // Journal of Apicultural
Research, 2010, 49 (1), 85-92. DOI 10.3896/IBRA.1.49.1.12. Impact factor: 1.028

This is a review article conserving importance of diversity and vitality of honey bees for
breeding. Beekeepers in Europe, North America and other parts of the world have repeatedly
been afflicted by elevated and sometimes unexplained colony losses. Multiple factors have
been considered in connection with increased winter losses. In addition to national
programmes investigating possible causes for increased honey bee mortality, scientists
collaborate at an international level on different aspects of bee health within the COLOSS
network. Within this network, Working Group 4 explores aspects of genetic diversity in
relation to the vitality and health of honey bee populations. In this paper, briefly review the
genetic diversity of honey bees in Europe is presented, the effects of beekeeping and selective
breeding on honey bee populations under the aspect of genetic diversity and bee health and
review the current status of EU legislation with respect to protection of native bee populations
is discussed. Recent approaches in honey bee selective breeding to improve disease resistance
by introducing traits related to colony vitality are introduced and discussed also. The aims of
WG4 within the COLOSS network and its experimental approach are we presented.

5. lvanova, E., Petrov, P., Bouga. M., Emmanouel, N., Ivgin-Tunka, R., Kence M. Genetic
Variation In Honey Bee (Apis mellifera L.) Populations From Bulgaria. // Journal of
Apicultural Science, 2010, 54 ( 2), 49-60. Impact factor: 0.489

Genetic variation of honey bee populations from 9 different locations of Bulgaria was studied
using 4 enzymic systems (MDH, ME, EST and ALP) corresponding to 4 genetic loci and
PCR- RFLP’s analysis of 16s rDNA, COI, and ND5 gene segments of mtDNA. Allozyme
analysis revealed that all loci were polymorphic in almost all studied populations. The
observed heterozygosity was found to range from 0.146 to 0.258, and Nei’s genetic distance
between 0.006 and 0.057 among the populations. Bulgarian honey bees are clustered into
three groups in neighbor-joining and UPGMA dendrograms. The Pomorie and Slivovik
populations are in a separate clade while all other populations are grouped together. The
mtDNA analyses revealed no variation in the Bulgarian honey bees. A comparison was made
of the results of similar analyses on honey bees from the neighboring countries of Greece and
Turkey. The results showed that honey bee populations from Bulgaria and Greece considered
to belong to A. m. macedonica subspecies are discriminating, which means the bees show
differences.

6. Bouga, M., Alaux, C., Bienkowska, M., Biichler, R., Carreck, N., Cauia, E., Chlebo, R.,
Dahle, B., Dall'Olio, R., De la Rua, P., Gregorc, A., Ivanova, E., Kence, A., Kence, M.,
Kezic, N., Kiprijanovska, H., Kozmus, P., Kryger, P., Le Conte, Y., Lodesani, M.,
Murilhas, A., M., Siceanu, A., Soland, G., Uzunov, A., Wilde, J. A review of methods for
discrimination of honey bee populations as applied to European beekeeping (Review
article). // Journal of Apicultural Research, 2011, 50(1), 51-84. DOl
10.3896/IBRA.1.50.1.06. Impact factor: 1.028

This is a review of methods for discrimination of honey bee populations as applied to
European beekeeping. Here, scientists from 19 European countries, most of them



collaborating in Working Group 4: “Diversity and Vitality” of COST Action FA 0803
“Prevention of honey bee COlony LOSSes” (COLOSS), review the methodology applied in
each country for discriminating between honey bee populations. Morphometric analyses
(classical and geometric) and different molecular markers have been applied. Even if the
approach has been similar, however, different methodologies regarding measurements,
landmarks or molecular markers may have been used, as well as different statistical
procedures. There is therefore the necessity to establish common methods in all countries in
order to have results that can be directly compared. This is one of the goals of WG4 of the
COLOSS project.

7. Ivanova, E. N., Bienkowska, M., Petrov, P. P. Allozyme Polymorphism and Phylogenetic
Relationships in Apis mellifera Subspecies Selectively Reared in Poland and Bulgaria. //
Folia biologica (Krakow), 2011, 59 (3-4). doi:10.3409/fb59 3-4.09-13. Impact factor:
0.761.

The genetic variability of honey bee populations of three subspecies selectively reared in
Poland (A. m. carnica and A. m. caucasica) and Bulgaria (A. m. macedonica — type rodopica)
was studied using isoenzyme analysis of six enzyme systems (MDH-1, ME, EST-3, ALP,
PGM and HK) corresponding to 6 loci. All loci were found to be polymorphic in the studied
populations. The observed and expected heterozygosities (Ho and He) ranged from 0.196 (A.
m. macedonica SM) to 0.265 (A. m. carnica MV) and from 0.224 (A. m. macedonica SM) to
0.273 (A. m. carnica GR), respectively. Allele frequencies of all loci were used to estimate
Nei’s (1972) genetic distance, which was found to range from 0.003 (between A. m.
macedonica TR and SM and between A. m. carnica GR and MV populations) to 0.057
(between A. m. macedonica SM and A. m. caucasica populations). The estimated mean FST
value from allozyme data was 0.0364. A UPGMA dendrogram was obtained by genetic
distance matrix methods; A. m. macedonica (type rodopica), A. m. carnica and A. m.
caucasica populations represented different clades.

8. Nikolova, S.N., Ivanova, E.N. Genetic variability in a local Bulgarian honey bee
population. // Acta Zoologica Bulgarica, 2012, 64 (1), 199 — 204. Impact factor: 0.269

Local Bulgarian honey bee Apis mellifera rodopica from Selective Center Plovdiv has been
studied for genetic variability using analysis of six enzymic systems (MDH, ME, EST, ALP,
PGM and HK) corresponding to six loci (Mdh 1, Me, Est 3, Alp, Pgm and Hk) and DNA
analysis of 9 microsatellite loci (Ac011; A024; A043; A088; Ap226; Ap238; Ap243; Ap249
and Ap256). All of the studied loci were found to be polymorphic. Two to five alleles were
detected with allozymic analysis: two alleles — at Mdh-1 and Pgm loci; three alleles — at Me,
Alp and Hk loci. Est-3 locus was polymorphic with five alleles. It was calculated that the
average number of alleles per locus is 3; the percent of polymorphic loci (P=0.95) is 83.3 and
the observed and expected heterozygosity — 0.24 and 0.259, respectively. Three to seven
alleles were detected using microsatelite DNA analysis: three alleles — at Ap243 and Ap249
loci; four alleles — at Ac011, A043, A088, Ap226 and Ap238; six alleles — at A024 and seven
alleles — at Ap256. It was found that the observed heterozygosity varies between 0.444 and
0.567 and the expected heterozygosity — between 0.435 and 0.548. This research provides
new information regarding the genetic variability in selected local Bulgarian honey bees and
will be useful for selection and conservation purposes.



9. UBanoga, E., CraiikoBa, T. Bp3pacToBa cieinUIHOCT B €KCHPECHITa Ha IPOTCUHUTE OT
MacTHOTO TsUI0 Ha MegoHocHara muesa (Apis mellifera L.) B xoma Ha 1apBHOTO pa3BUTHE.
Il Arpapen Yuusepcuret - [InoBaus, Hayunu tpynose, 2005, L, 3, 35 — 40.

Upes enekrpodopesa B [TAAI e uzcrneaBana TMHaMUKaTa B €KCIPECHITa HA TIPOTCHHUTE OT
MacTHOTO TSAJIO Ha MEJOHOCHATa mMueja B XOJa Ha JapBHOTO pa3BuTue. KoHcTatupano e
Hanmyre Ha o0mo 19 ¢paknuu B criekThbpa Ha M3CIEABAHUTE MHIUBUAM OT JBaTa Mojia U €
ycTaHOBEHAa W KOMEHTHpaHa Bb3pacToBara crneuduuHocT B ekcrpecusta uMm. He e
YCTAaHOBCH HOJII/IMOp(bI/IS'bM, KaKTO M 3aBUCUMH OT II0JIa pa3jinuuAa B CKCIPCCHUATA Ha
aHAJIM3UPAHUTE MPOTEHUHHU.

10. CraiikoBa, T., BanoBa, E. OHTOreHETHYHN TpPOyYBaHHUS HA MPOTEHMHHUTE OT MACTHOTO
TSUI0O HA YepHHYeBaTa KomnpuHeHa mnernepyaa (Bombyx mori L.) B xoma Ha napBHOTO
paszButue. ArpapeH YHauepcuteT - [ImoBaus, Hayunu tpynose, 2005, L, 3, 47 — 52.

N3cnenBann ca OpPOMEHUTE B NPOTEMHOBHS CHEKThP HAa MACTHOTO TsUIO B XOJa Ha
OHTOTEHe3aTa Ha YepHUYEBaTa KompuHeHa mnenepyaa (Bombyx mori L.) npu mectnaiicet
MOPOIM U OCEM MEXIYMOPOAHH XHOpuau otriexaanu B bwarapus. U3nonssana e PAGE. B
X0Jla Ha JIAPBHOTO Pa3BHTHE Ca YCTAHOBEHH OOMIO 25 MPOTCHHOBH (PPAKIMH ChC CTAIUITHO
cnenuduuHa exnpecus. Mnentudunupanu ca peseppaure 6entouu SP1, u SP2 u ocHOBHUTE
MHPs nipotenan. Y CTaHOBEH € BBTPEIIOPOJACH H MEKIYITOPOACH MOTUMOP(PHU3HM I10 €AWH OT
MPOTENHOBUTE JIOKYCH. He ca KOHCTaTHpaHU MOJIOBU Pa3INUMSL.

11. Ivanova, E., Staykova, T., Petrov, P. Some preliminary data about genetic variability in
local Bulgarian honeybee Apis mellifera. Proceedings of International Apimondia
Symposium “Selection and Queen Breeding”. Bulgaria, 1-3 September 2006, 1-11.
(muTupana B cniucanue ¢ D)

Different honeybee colonies from two regions - Gornotrakijska nizina (locations near
Plovdiv) and Ihtimanska Sredna gora - were investigated in this study. The queens of the local
A. mellifera race were inseminated in the Scientific Center of Agricultural University in
Plovdiv and their colonies (marked as “controlled colonies”) were studied in order to be
compared with others free crossed colonies. Four enzyme systems were studied by using
starch-gel electrophoresis (MDH — malatedehydrogenase, EC 1.1.1.37; EST - esterase, EC
3.1.1; PGM - phosphoglucomutase, EC 5.4.2.2 and HK — hexokinase, EC 2.7.1.1). There
were found two alleles of Mdh-1 locus (Mdh 65, Mdh 100), two alleles of Est-3 locus (Est 70,
Est 100), two alleles of Pgm locus (Pgm 75 and Pgm 100) and three alleles - of Hk locus (Hk
87, Hk 100 and Hk 110). There was found that Est 100 and Hk 100 were fixed for the studied
colonies of the local in Bulgaria Apis mellifera race. Genotype and allele frequencies and
enzyme heterozygosities were calculated.

12. Staykova, T., Ivanova E. Ontogenetic studies of fat body proteins mulberry silkworm
(Bombyx mori L.) from spinning stage to imago. // Genetics and Breeding, 2006, 35, 3-4,
51-57.

The ontogenetic dynamics in the expression of fat body proteins of mulberry silkworm
(Bombyx mori L.) has been analyzed by means of electrophoresis in polyacrylamide gel
(PAGE). Sixteen breeds and eight inter-breed F; hybrids have been studied. Total 24 protein
bands have been ascertained from spinning period to imago. A stage-specific expression has



been established. A stronger expression of proteins has been observed during the first half of
pupal period. An inter-breed and intra-breed polymorphism had been established. Strongly
expressed sex specificity has been ascertained.

13. Tunka, R., Staykova, T., Ivanova, E., Kence, M., Grekov, D. Differentiation of silkworm,
Bombyx mori strains measured by RAPD analyses. // Proceedings of the International
conference “Sericulture challenges in the 21% Century & the 3" BACSA meeting, 18-21
september, 2007, Vratza, Bulgaria, 247 — 251.

The patterns of random amplified polymorphic DNA (RAPD) variation among six silkworm
(Bombyx mori) strains with different origins are examined. A total of ten RAPD primers were
used and all of the loci are polymorphic. The genotypic diversity (H') inferred from Shannon’s
index (0.4459 for all populations) is higher than gene diversity (H; (0.2896 for all
populations), which suggests that diversity is distributed among lineages. Estimates of gene
diversity in populations are higher in total (H;) as compared to within population diversity
(Hs). Highest genetic differentiation is obtained between China 23 and the other five strains.
The highest genetic distance is determined between China 23 and Shova (0.1713). The highest
gene flow (6.8048) is obtained between Asahi and Gindga 8 strains, whereas the lowest -
between China 23 and Shova. The highest G value corresponds well with the lowest Nm
value which designates that there is a small amount of gene flow. The dendogram is
constructed by using the UPGMA method based on Nei's (1978) genetic distance and
separated the China 23 strain from all the others that formed together a large cluster. The
genetic diversity in the studied strains is moderately low.

14. Ivanova, E., Staykova, T., Velcheva, I. Cytotoxicity and genotoxicity of heavy metal- and
cyanide-contaminated waters in some regions for production and processing of ore in
Bulgaria. Bulgarian Journal of Agricultural Science, 2008, 14 (2), 262-268.

This study generalizes the data of investigations on cytotoxic and genotoxic effect of heavy
metal- and cyanide-contaminated waters in 2001, 2003 and 2005. The water samples were
collected from different water sources in the region of “Assarel-Medet” Copper Refinery
Works. The contents of copper, arsenic, cadmium, lead, and cyanides (mg.dm-3) were
determined using the method of automatic photometry. The Allium cepa and Pisum sativum
plant systems were used for testing of the cytotoxicity and genotoxicity of heavy metals and
cyanides. A lower mitotic index and a higher frequency of chromosome aberrations were
established in all test samples than in the control ones. Chromosome fragments, anaphase and
telophase bridges, micronuclei, lagging chromosomes and C-mitotic effect in cells were
observed. It was concluded that the pollution found in the regions for production and
processing of ore has cytotoxic and genotoxic effect on cells and it could be a potential threat
to water ecosystems and human health.

15. lvanova, E., Petrov, P. La Bulgarie La diversite, I’apiculture et la vitalite — la situation
actuelle des abeilles bulgares. // Bulletin Technique Apicole, 2009, 146, 36 (2), 67. ISSN
0335 3710.

General information about local Bulgarian honey bees, the principals of their selection and the
activities for their conservation health services is presented in this article. It was mentioned
that the genetic structure of Bulgarian honey bees is studied recently through the usage of
morpho-ethological, biochemical and molecular-genetic approaches. According to the survey



done, the colony losses were considerable in the south-west and north-east part, the Danubian
Plain and the north-east regions of Bulgaria during the winter of 2008-9. Throughout the
period studied lower levels of colony losses (3%-7%) were noticed in the south-central and
south-east of Bulgaria.

16. Ivanova, E., Bouga, M. Genetic variability in honey bee population from Northern
Bulgaria. // Proceedings of the 41" Congress Apimondia, 15-20 September, 2009,
Montpelier — France. (uutupana B crincanue ¢ D)

The aim of this research is to investigate the genetic variability and phylogenetic relationships
of honey bee populations from various regions of North part of Bulgaria using molecular
markers such as isoenzymes and mtDNA. All enzymic systems were polymorphic in most of
the populations studied, at the 95% level. The mean number of alleles per locus, percentage of
polymorphic loci, observed and expected heterozygosities are calculated. In UPGMA
dendrogram two branches are formed. The sizes of PCR-amplified mtDNA segments for all
populations examined were found to be about 964bp, 1028bp, and 822bp for 16s rDNA, COlI,
and ND5 gene segments respectively. No variability was detected among the honey bee
populations studied.

17. Staykova, T., Ivanova, E., Tzenov, P., Vasileva, Y., Arkova-Pantaleeva, D. Differentiation
of silkworm (Bombyx mori L.) strains by isoenzime markers. // Genetics and Breeding,
2009, 38 (1), 47-55.

This study included 12 strains of various origin, grown at the Sericulture Experiment Station
of Yratza, Bulgaria. The nonspecific esterases frorn the haemolymph, phosphoglLrcomutase
and aspaftate aminotransferase from the silkglands of V instar larvae were analyzedby 7.5%
PAGE. Polymorphism was found in the nonspecific esterases and the phosphoglucomutase.
The allele frequencies, the average number of alleles per locus, the percentage of polymorphic
loci, tlre observed and expected heterozygosity, genetic distance Q',lei, 1972) and the fixation
index (Fsr) were calculated through the BIOSYS-1 prograrn. In the constructed UPGMA
dendogram the studied strains were grouped in two main clusters. It was found that
nonspecific esterases are very suitable markers for analyzing inter-strain polymorphism and
strain differentiation, while phosphoglucomutase is rnore suitable for studying intra-strain
polymorphism and deterrnining the degree of intra-strain genetic variability.

18. Ivanova, E., Staykova, T., Dhzambazov, B. Cytotoxicity and genotoxicity of the
cyanoprokaryote Nostoc microscopicum. // Genetics and Breeding, 2009, 38 (1), 13-19.

Allium root meristem was used as an in vivo test system to evaluate the toxicity of
cyanoprokaryote Nostoc microscopicum. Extracts in water-Dimethyl sulfoxide (9:1, v:v),
water-methanol (1:9, v:v) and water-acetic acid (9.5:0.5, v:v) solutions were used for testing.
To studying the cyto- and genotoxicity of Nostoc microscrspicum temporary squash
preparations were prepared from Allium cepa root meristem tissue. Seeds germinated in
dechlorinated tap water were analyzed as a control sample. Seeds germinated in the extracts
mentioned above but diluted 50 and 100 times were used as test samples. Two thousand cells
per sample were examined. Comparing the test samples with the control, a lower mitotic
index after treatment with water-methanol extracts and higher mitotic index after treatment
with water-dimethyl sulfoxide extracts was established. In most of the sarnples tested, the



total frequency of chromosome aberrations was liigher than in tlie control. It was found that
different extracts of cyanoprokaryote Nostoc microscopicuminduce damages such as C-
mitosis, fragments, laggards, anaphasic and telophasic bridges, disturbed anaphase and
micronuclei.

19. Staykova, T., lvanova, E., Tzenov, P., Vasileva, Y., Arkova-Pantaleeva, D., Petkov, Z.
Acid phosphatase as a marker for differentiation of silkworm (Bombyx mori) strains. //
Biotechnology & Biotechnological Equipment, 2010, 24 (2), 379 — 384.

This study was carried out on twelve silkworm strains maintained by the Sericulture and
Agriculture Experiment Station germplasm bank, located in Vratza, Bulgaria. The
polymorphism of acid phosphatase from larval haemolymph was investigated by method of
electrophoresis in polyacrylamide gel. Five fundamental types of this enzyme were found in
the studied strains of various origins. The acid phosphatase isozymes were considered to be
controlled by five codominant alleles. It was found out that the acid phosphatase is very
suitable marker for analyzing the inter- and intra-strain diversity and the strain differentiation.

20. Ivanova, E. Investigation on genetic variability in honeybee populations from Bulgaria,
Greece and Serbia. // Biotechnology & Biotechnological Equipment, 2010, 24 (2), 385—
389. (uutupana B cnucanue ¢ Ud)

Genetic variation of honey bee populations from Bulgaria (local type A. m. rodopica), Greece
(A. m. macedonica) and Serbia (A. m. carnica) was studied on 6 enzymic systems (MDH,
ME, EST, ALP, PGM and HK) corresponding to 6 genetic loci. Allozyme analysis revealed
that all loci studied were polymorphic in most of the populations studied. Four alleles were
detected at MDH-1 locus, three — at ME, five — at EST-3, three — at ALP, two — at PGM and
three — at HK. The observed and expected heterozygosities ranged from 0.163 (Serbia) to
0.236 (Bulgaria) and from 0.248 (Greece) to 0.263 (Serbia), respectively. Nei’s genetic
distances range from 0.012 (between Greece and Bulgaria) to 0.157 (between Serbia and
Bulgaria). In UPGMA dendrogram there are two clusters formed. Bulgarian and Greek
populations are clustered together in first branch and Serbian population is grouped in the
second cluster.

21. Staykova, S., Ivanova, E., Panayotova, G., Cvetkova, I., Dzhoglov, S., Dzhambazov, B.
General toxicity and genotoxicity of Nodularia moravica (Cyanoprokaryota, Nostocales).
// Biotechnology & Biotechnological Equipment, 2010, 24 (2), 397 — 400.

General toxicity and genotoxicity of cyanoprokaryote Nodularia moravica was investigated
on the base of Allium root meristem in vivo test system. Seeds sprouted in dechlorinated tap
water were analyzed as a control sample. Seeds sprouted in the water-Dimethyl sulfoxide
(9:1, v:v) extract, diluted 50 and 100 times (D1-797 and D2-797, respectively) were used as
test samples. It was found that different concentrations of dilutions of the initial extract of
cyanoprokaryote Nodularia moravica induced damages such as micronuclei (MNi),
fragments, anaphasic and telophasic bridges and laggards with higher total frequency than in
the control. Germination percentage and root length were found to be in positive correlation
with percentage of chromosome aberrations and depend on the extract concentration. It was
concluded that Nodularia moravica extract in water-DMSO solution induces general and
genotoxycity in Allium cepa root meristem cells. There were not found data about
cytotoxicity.



22. Staykova, T., Ivanova, E., Grekov, D., Petrov, P., Tzenov, P., Vasileva, Y., Petkov, Z.,
Arkova-Pantaleeva, D. Development of a specialized center for scientific, training and
diagnostic work for the needs of Apidology and Sericology in Bulgaria. // Advances in
Bulgarian Science — Annual, 2010, 1, 63-67.

The aim of this project is the establishment and development of a specialized center
for scientific, training and diagnostic work for the needs of apidology and sericology in
Bulgaria, uniting the scientific-research units of “Pasisii Hilendarski” University of Plovdiv,
the Agricultural University — Plovdiv, Sericulture Experimental Station at the Agricultural
Academy and the National Breeding Association of Apiculture. The following activities will
be carried out in the center: interdisciplinary researches for a complex evaluation of
populations A. mellifera and B. mori through phenotype and genotype characterization at
different levels, training of students, master degree students, postgraduate and PhD students,
qualification of farmer-beginners and active farmers in the field of apiculture and sericulture
and selective-genetic diagnostics through reliable isoenzymic and DNA-markers. The project
realization will lead to improving and updating the research facilities of the consortium, as
well as the conditions for research and training activity. New opportunities for work at the
European university and scientific space will be created through establishing an optimal
environment for international cooperation. The complex scientific-research activity of the
operating center will be also oriented to creating highly productive breeds, lines and hybrids
of silkworm, as well as highly productive queen bees and initial drone families. All this,
together with the training of farmer-beginners and active farmers and the promotion of the
center activity, will provide opportunities for more intensive development of apiculture and
sericulture in regions with suitable climatic conditions and resource. The specialized center
will have the necessary intellectual and material-technical potential to continue its scientific-
research, training and diagnostic activity for an indefinitely long period of time.

23. Staykova, T., lvanova, E. Concerning genetic variability and usable isozyme markers for
characterization of A. mellifera L. populations and B. mori L. breeds in Bulgaria. //
Advances in Bulgarian Science, 2011, 20-28.

Genetic variability in different populations of Bulgarian honey bee Apis mellifera from the all
six regions in the country have been studied using analysis of six enzymic systems
corresponding to six loci (MDH 1, ME, EST 3, ALP, PGM and HK). All of the studied loci
were found to be polymorphic. Three to six alleles were detected for the different allozymic
systems: three alleles — at MDH-1, ALP and HK loci; four alleles — at ME and PGM loci and
six — at EST-3 locus. Genetic markers, usable for discrimination of Bulgarian honey bees
were described in this study. A genetic analysis was conducted on 10 breeds of B. mori.
Suitable isoenzyme markers were specified for evaluation of interbreed and intrabreed
polymorphism and breed differentiation for this species. The phylogenetical relationships
were studied. It was established that breeds E 27, Japanese 106 and Jena may be used in
future breeding programs as donor breeds as they are genetically distant from all others.

24. lanoBa, E, Hukonosa, C. Cp3naBane Ha Oanka ¢ JJHK oOpasum ot momynammu Apis
mellifera, oburaBanm Tepuropusita Ha bbarapus. // [lnoBnuBcku yHuBepcHuteT ,,[lancuii

Xunenpapcku™ HOOuneen cOopuuk, buonormuecku Hayku 3a mo-mpoopo Owaeme, 2012,
77 — 88.



Opranusupanero Ha 6anka ¢ JIHK o6pa3uu ot Obirapcku nomynauu A. mellifera e eran or
HaydeH IIpOeKT C peajHa MepCleKTHBa 3a oloraTsBaHe U JopazButue. Toil 1enu
HeHTpann3upano cexpanssane Ha JJHK marepuan u uapopmanus, Kosaro 1a 0b/1e H3M0I3BaHa
3a ObJeIM HayyHH LEIM U 3a M3CIEA0BATEICKU CXeMM ¢ pasziauueH Mamald. CbxpaHeHaTa
JHK npenocraBs nndopmaliyst 3a TeHETUYHATA UCTOPUS HA BUAA, OMYyIAIUATa, HHIUBUAA U
CIIO)KHUTE T'€HETUYHM B3aUMOBPB3KH. 3a cb3aaBaHe Ha JIHK Oanka Ha Obarapckure
MEJIOHOCHM MYeIH Ha TOo3W eranm ca m3nomsBanu 1443 wnaumBuayanau JIHK mpobu ot
MEJIOHOCHM Muenu, oOuraBamid 26 pa3guMyHUd MECTOHAXOXJIeHHs (IoIyJaluu) Ha
TEPUTOPUSTA HA IsJIaTa cTpaHa, kakTo u okoso 350 JIHK npobu ot eBpomneiicku nomynanuu
MEJIOHOCHM NueiaM Ha moasuiasere A. m. macedonica, A. m. carnica u A. m. caucasica.
bankara c¢ JIHK oOpa3um mnpemocTaBs BB3MOXKHOCTH 3a TPOYYBaHE HA T'eHETUYHATA
U3MEHUYMBOCT Cpell IOIYJIAMUTE MEIOHOCHU IYEIM Ha TEpUTOpUATAa HA CTpaHara IIpU
pelllaBaHe Ha CEJIEKIMOHHUM M KOHCEPBALlMOHHM BBIIPOCH, KAKTO M 3a MPOBEXKIAHETO Ha
IIPOYYBaHUS OTHOCHO (DUIOrCHETUYHUTE 3aBUCHUMOCTH MEXIY OBIrapCcKUTe MEJOHOCHU
IMYeI U JIPYrM Pacu M €KOTUIIOBE OT pa3iMYHU palloHM Ha TepuTopusaTa Ha EBpona c uen
U3SICHSBAHE M XapaKTEpPU3UpPAHE Ha IOABUAOBUSA CTAaTyC Ha OTIVIEKIAHUTE B bbarapus
MEJOHOCHH ITYEJIH.

25. Ivanova, E., Mitkovska, V. Organ specificity in the expression of proteins and unspecific
esterases in widely spread in Bulgaria Passer domesticus and Passer montanus.
University of Plovdiv ,,Paisii Hilendarski, 2012, 147 — 160.

The aim of this study was to investigate and analyze some peculiarities in the organ
specificity of the protein and esterase expression in the muscle and liver of Passer domesticus
and Passer montanus individuals, which are inhabitants in South-central part of Bulgaria.
Forty six individual samples from muscular and liver extract were studied using starch-gel
electrophoresis. Totally 27 protein fractions were found in the electrophoretic spectra of
muscular and liver extracts in P. domesticus and 12 protein fractions in P. montanus. There
were 13 esterase fractions established in the electrophoretic spectra of muscular and liver
extracts in P. domesticus and 6 esterase fractions in P. montanus. Organ specificity in the
expression of the studied proteins and esterases of both species was found and characterized.
Polymorphism with two allele system of the genetic control for some products was admitted.

26. CraiikoBa, T., FiBanoBa, E. BpTpenoposieH 1 MeXIyrmopoieH TeHETHYHO JIeTePMUHUPAH
NoMUMOpPPHU3BbM 1O  MajJaTAeXuaporeHa’a W  XEKCOKMHa3a U (ujoreHeTuyHa
nudepeHImaIys npyu YepHruueBara KonprHeHa nenepyaa Bombyx mori L. // TInoBauBcku
yHuBepcuret ,,[laucuit Xunengapcku® FO6uneen coopuuk, buonornyeckn Hayku 3a mo-
no6po obaemte, 2012, 253 — 263.

N3cnenBanu ca necer MopoaM € pas3lidyueH MPOU3XO0j, oTriexnanu B bwarapus. Upes 7.5%
PAGE ca ananmsupanu manatnexuaporenaszara (MDH - EC 1.1.1.37) ot xemonumdara u
xekcokrnHazata (HK - EC 2.7.1.1) oT KONPHHOOTACTUTEIHUTE JKJIE3U Ha JIapBU V BB3PaCT.
KoHcTatupan e BbTpenopo/ieH U MEXAYIOpPOAEH MOIUMOP(PU3BM MO MallaTIAeXHuIporeHasaTta
U MEKIYNOPOJCH MOoIuMOppu3bM 1Mo xekcokmHazara. Upez BIOSYS-1 mporpamara ca
W3YHUCIICHHU aJIeIHUTE YECTOTH, CPETHUAT Opoi ajneiu 3a JIOKYC, NMPOLEHTa Ha MOJIUMOPHHH
JIOKYCH, YCTAHOBEHAaTa M OYaKBaHA XETEPO3MIOTHOCT, FeHeTHYHara auctaHnus mo Nei u
uHnekchT Ha (ukcanms va Wright (Fst). [TocTpoena e neHaporpama, B KOSTO U3CIIEABAHUTE
MOpO/IM ca TPYNUpaHH B Ba OCHOBHM Kjactepa. YcrtaHoBeHo €, ue MDH e nmonxonsma 3a
u3cieBaHe Ha BbTpenopoaHus nomumoppussM, a HK e moaxonsma 3a aHanusupaHe Ha
MEXTYTTOPOTHUS MOJIUMOPGU3IBM U IOPOAHATA U epeHIHAIINS.



27. Staykova, T., Popov, P., lvanova, E., Breed specific expression of gut silkworm (Bombyx
mori L.) nonspecific esterases. // Journal of BioScience and Biotechnology, 2012, 1 (1),
27-31.

Nonspecific esterases of silkworm (Bombyx mori L.) gut were investigated by means of
polyacrilamide gel electrophoresis (PAGE). Stage-specific expression of eleven esterase
bands was detected during larval development of breeds and inter-breed hybrids kept in
Bulgaria. In two esterase zones, intra- and inter-breed polymorphism was found. The
polymorphism in fraction GES I1 specific for the gut may be used for testing of the breeds
raised in our country with reference to determining the degree of genetic heterogeneity. The
specific expression in zone GES L1 observed at present study confirmed gene determinate
polymorphism in zone BES E1, observed earlier.

28. Ivanova, E., Staykova, T., Stoyanov, l., Petrov, P. Allozyme genetic polymorphism in
Bulgarian honey bee (Apis mellifera L.) populations from the south-eastern part of the
Rhodopes. // Journal of BioScience and Biotechnology, 2012, 1 (1), 45-49.

Allozyme genetic polymorphism in Bulgarian honey bee populations from four different
locations in the south-eastern part of the Rhodopes was studied on six enzymic systems
(MDH, ME, EST, ALP, PGM and HK) corresponding to six genetic loci. Allozyme analysis
revealed that all loci studied were polymorphic in almost all populations studied. The
observed heterozygosity was found to range from 0.110 to 0.208 and Nei’s genetic distance —
between 0.016 and 0.061 among the populations studied. These honey bee populations were
clustered in two groups in UPGMA dendrogram. The Tihomir population was in a separate
clade while other three populations (Kurdzali, Krumovgrad and Dolni Yurutci) were grouped
together.

Yyeouunu:

1. Usanoma, E., CraiikoBa, T., Anapeenko, E. ['eHeTuka ¢ OHWOJIOrMYHU OCHOBU Ha
MOBEJICHUETO M  TNCUXOTCHETHMKA. YHHMBEPCUTETCKO  M3JaTeicTBO  ,llamcwmit
Xunengapcku”. [Tnosaus, 2011, 380.

B nHacrosums yueOHUK ca pasriieZlaHd OCHOBUTE Ha oOlIaTa reHeTukKa B KOMOUHAIHA
¢ OMOJIOTMYHM OCHOBU HA TIOBEJIEHUETO M C ICUXOreHeTuka. ToBa KOMOMHUPAHO YETHBO €
MOAXOMALIO 3a CTYAEHTH, KakTo OT crenuanHocture ,llcuxonorus” wu ,,Cnenuanza
negaroruka” (edexronorus) Ha Ilegarornyeckust axynrer, M3ydaBallld IUCIUIUIMHUTE
buonornyHn OCHOBM Ha MOBEJEHUETO M TeHeTuka M OCHOBM Ha TEHETUKATa, Taka U 3a
CTYJIEHTUTE OT CIELMATHOCTUTE Ha buonormyeckus (akynrer, u3ydaBallyd JUCHUILIUHUTE
OcHoBu Ha reHerukara, ['eHeruka, OOma U NomyaalMoOHHA FeHETHKA. YUeOHUKBT MOXKe Jia
Ce M3I0JI3Ba YCIEHNIHO M OT CTyAEHTHTe Ha crnenuanHocT Jledekronorus, u3ydaBaiu
JMCLUUIUIMHATa AHATOMUS U (U3MOJIOTHS HA BHCIIATAa HEPBHA JAEWHOCT, KAKTO M OT BCHUKU
CTYIEHTH MO OHOJOrus, KOUTO Hu3ydaBaT Mopdosoruira u (U3HOJIOTHSATa HAa HEpBHATa
crcreMa Karo 0a3a 3a M35Ba Ha YOBEIIKOTO MOBEJICHHE.

Temure, BKIIIOUEHH B ChIbpPKAHUETO Ha yUeOHMKA MOKPUBAT B MO-TOJIIMATa CH 4acT
IporpaMMTe Ha TMOCOYEHHTE JAUCHUIUIMHK B Yy4YeOHUTE IIJJAHOBE HA aKpeJUTHPaHU
CHelHaHOCTH B JiBaTa pakyntera Ha [lnoBauBckus ynusepcurer ,,llancuii Xunennapceku”.



Y4eOHHUKBT € pa3paboTeH OT CIEHATUCTH C AIOTOAMIICH IPENoJaBaTeICKH OMUT B
obyacTTa Ha o0IaTa W MOMyJAMOHHA TeHETHKA, aHATOMMTA U (PU3UOJIOTUATA HAa BHUCILIATA
HEpBHA JICHHOCT M MMa aMOMIIMATA /1A TOJHECE IMOJIE3HO U MHTEPECHO yU4eOHO ChABPIKaHHE,
IIPOBOKHPAIIIO CTPEMEX KbM [O3HaHHE U TBOpuecTBO. [locoueHo € y4acTueTo Ha BCEKU OT
aBTOpHTE MPH pa3paboTBaHE HA TEMATUYHOTO ChIbPIKAHUE.

2. Umanoma, E., CraiikoBa, T., Annmpeenxo, E., Bacunepa, Il., Kanaiimxkuesa, B.,
CrosinoB, W., Ixornos, C., JonueBa, B., IlanaiioroBa, I'., IIBeTkoBa, . I'eneTnunu

OCHOBHM Ha IOBEJICHUETO. YHUBEPCUTETCKO M3AaTeNICTBO ,[lancuit Xunengapcku’.
IInosaus, 2011, 237.

Kuwurara ,l'eHeTMUHHM OCHOBM Ha TOBEIEHUETO” € pa3paboTeHa OT ToJisIM KOJEKTHB,
BKJIIOYBAI[ TIPENOJaBaTeln OT TpU Kareapu Ha buonormueckus daxynrer Ha IV IL
Xunegapcku” — buosorus Ha pa3BUTHETO, AHATOMUSA U (PU3HOJIOTHS HA YOBEKA U 300JI0THS,
KAaKTO U MarucTpU U MaruCTpaHTH OT MarucTbpcKaTa nporpama 1o reHeTHka.

Kuwurara e nnanupana kato yueOHO 1MocoOue 3a CTYACHTH M0 MCUXOJIOTUS U AePEeKTONIOTus,
KaKTO W 3a CTYAEHTU-OMOJIO3M, HUHTEpecyBallld ce€ OT (M u3y4yaBalld) IEHETUKAa Ha
noBegeHueTo. ChAbpKaHUETO € CTPYKTYpUpaHO B yeTupu yacTu: OCHOBHM HAa I€HETUKATa;
buonornuHn OCHOBM Ha IOBEACHMETO; ['€HEeTHKa Ha IOBEACHHETO (IIPU J>KUBOTHUTE) M
['eneTnka Ha yoBemKOTO NoBeAeHUE. KbM BCsKa 4acT ca MOCOYEHU KOHKPETHUTE aBTOPHU.



O0001IeHEe OTHOCHO NIPUHOCUTE

B IIPCACTABEHUTE 3a PCHCH3NPAHC HAYYHU TPYAOBE

Hayunure untepecu u pazpabotku Ha jou. aA-p EBrenus H. MBanoBa ca B obnactra Ha
NOIyJIAl[MOHHATa U CEeJEKIIMOHHA I'eHETUKa, OHTOITCHETHKaTa U EeKOJOTMYHaTa IeHEeTHKa U
BKJIFOYBAT:

e OruyrTaHe Ha MOMYJIAMOHHO-TEHETHYHH [TApAMETPH TIPH J1Ba BHA MOJIE3HN HACCKOMH
- Apis mellifera u Bombyx mori;

e IIpoBexaane Ha remetudyeH monutopunr Ha Apis mellifera B beiarapus BsB Bpb3Ka ¢
peann3upaHeTo Ha HALMOHAHA CEJICKIIMOHHA MTPOrpaMa;

e ll3yuaBaHe Ha Bpb3KAaTa MEKAY CTEINCHTA HAa TICHETHYHO pasHOOOpasue
’KM3HEHOCTTA B MOIMYJIAllUK MEAOHOCHHU Tuesu oT brirapus u EBpomna;

e ll3cnenBane Ha (UIOTCHETHYHHUTE BPB3KH Mexay mnomyaauuud Apis mellifera u
nopoau Bombyx mori ¢ pa3nuueH mpousxo;

e (Cp3maBane Ha Oanka ¢ JIHK npoOu OT MeIOHOCHH MM4end, OOUTABAIU Pa3THYHH
MECTOHAXOKIACHUS HA TEPUTOPHUATA HA Bbjirapus, KakTo U MEAOHOCHH YU OT
nojsuasere A. m. macedonica, A. m. carnica u A. m. caucasica, pa3npocTpaHeHH B
EBpona;

e OmnpenensiHe Ha MOAXOISIIM FEHETYHH MapKEPH 38 MEKIYIIONYJIAHOHHA CPaBHEHHSI
Ha TepuTopusATa Ha EBpONElCKrs KOHTUHEHT;

e TIpoyuBaHe Ha pa3IMYHHA METOH 3a Audepenimpane Ha nmomynauute Apis mellifera,
oOWTaBaIy EBPONEHCKHS apeal W MPHJIAraHeTO UM B CEJICKIMOHHATA M pPa3BbJIHA
JIEHHOCT;

e ll3yuaBaHe Ha OpraHHarta, CTaJWiiHA W BBH3PACTOBA CHCHU(UYHOCT B H3sABATA W
TeHETUYHHUS KOHTPOJI Ha OOIIHM MPOTEUHU M HAKOU H30CH3UMHU TPH CHITUTE OOCKTH;

e IIpoyuBaHe Ha IATOTOKCHYHHS M T€HOTOKCHYEH €(DEKT Ha 3aMbPCEHH C TEKKH METaJIH
Y [IMAHUIM TUTEHHNA U IPUPOIHHU BOJIH;

e ll3yuaBaHe Ha 0O0NIA TOKCHYHOCT, IIMTO- M T€HOTOKCHYHOCT Ha I[HAHOKAPHOTH OT
Bugosete Nostoc microscopicuminduce u Nodularia moravica;

e JIpoyuyBaHe Ha BB3MOKHOCTH 3@ OCBINECTBIBAHC HA EKCIPECEH EKOJOTHUYCH
MOHHUTOPHHT Ha 06a3aTa Ha ATOrEHETHYHU METOIN C U3IMOI3BaHE Ha PACTUTEIIHHU TECT-
00eKTH.
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