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Paradoxes of Plant Epigenetics

T8 A8 Ezhova>

Department of Genetics, Xaculty of Biology, Moscow State University,
Leninskie gori 8, building 86, Moscow, 88=6<? Russia
}e-mail) ezhova6778Wmail.ru

Wlants have a uni ue ability to adapt ontogenesis to changing environmental conditions and stress factors.
Xhis ability is based on the existence of t o features of epigenetic regulation in plants, hich at first glance
seem to be mutually exclusive. jn the one hand, plants are capable of partial epigenetic genome reprogram-
ming, hich can lead to the adaptation of physiology and metabolism to changed environmental conditions,
as ell as to changes in ontogenetic programs. jn the other hand, plants can exhibit remarkable stability of
epigenetic modifications, hich allo s epigenetic modifications to be transmitted to vegetative and sexual
generations. Xhe combination of these inextricably linked epigenetic features not only ensures survival in a
sessile lifestyle, but also underlies a surprisingly  ide morphological diversity of plants, hich can lead to the
appearance of morphs ithin one population and the existence of interpopulation morphological differences.
Xhe revie discusses the molecular and genetic mechanisms that determine the paradoxical combination of
the properties of stability and lability of epigenetic modifications and may underlie the developmental poly-
variancy. Xhe existing approaches to studying the role of epigenetic regulation in the manifestation of poly-
variant ontogenesis are also considered, their limitations and prospects are discussed.

Keywords) plant epigenetics, developmental polyvariancy, molecular mechanisms of plasticity of ontogenesis
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The Rete Testis: Development and Role in Testis Function
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Ye-mail) Kulibin.A.BKRJWgmail.com

Xhe rete testis is a structure connecting seminiferous tubules here germ cells develop

ith efferent ducts and

the epididymis here male gametes become mature and ac uire motility. Several recent studies have investi-
gated in detail the morphogenesis of this structure during embryonal and postnatal development in mice. It

as sho n that one part of the rete testis emerges from the precursors of gonadal somatic cells before sex de-
termination. Xhe other part forms from embryonal Sertoli cells of testis cords ad acent to the mesonephros.
Xhe transformation of Sertoli cells into rete testis cells seems not to be limited to embryonic stage and also con-
tinues during postnatal testis development. It asrecently sho n that the rete testis participates in the forma-
tion and maintenance of specialized Sertoli cells in terminal segments of seminiferous tubules, transitional
zones. Xhe present understanding is that transitional zones could be the niche for spermatogonial stem cells,
the site of Sertoli cell proliferation during pubertal and postpubertal development and also the generator of
spermatogenic aves. Xo sum up, the rete testis not only transports gametes from the testis to the epididymis,

maintains pressure
pacts on the spermatogenic process itself.

ithin seminiferous tubules and regulates the composition of testicular fluid but also im-

Keywords( rete testis, Sertoli cell, embryonal development of the rete testis, transitional zone of seminiferous

tubules, spermatogenesis
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Pluripotency Dynamics during Embryogenesis
and in Cell Culture
M8 N8 Gordeev', ES 18 Bakhmet?, and A8 N8 Tomilin- >

8nstitute of Cytology, Russian Academy of Sciences, St. Petersburg, 8=27;? Russia
}e-mail{ a.tomilinWincras.ru

Xhe early embryonic development of mice and humans is characterized by the presence of pluripotent cells,

hich give rise to all tissues of the developing embryo. ~bout 40 years ago, these cells ere isolated and main-
tained in culture in a stable pluripotent state. Since then, a plethora of data regarding the mechanisms under-
lying the functioning of these cells, key genes necessary for their ork, as ell as their differentiation into var-
ious cell types. No adays, depending on the stage of embryogenesis, multiple types of pluripotent stem cells
can be distinguished, and these types fundamentally differ from each other in signaling, culture condition de-
pendendence, and differentiation abilities. Xhisrevie summarizes currently available information on the dy-
namics of pluripotency during embryogenesis as ell as in cultured pluripotent cells.

Keywords) pluripotency, embryonic stem cells, IJS\s, JpiS\s, embryogenesis, jct4, Sox2, Nanog
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The Phenomenon &fe NovoGene Birth and Evolution

R8 08 ChereZovu8 E8 Vorontso¥jaand O8 B8 Simondva
8Koltzov Institute of Developmental Biology of Russiatery of Sciences, ul. Vavilova 6;, Moscow, 88=<<? Russia
}e-mailQ osimonovaWhotmail.com

Jvolutionary biologists have alfays been interested in the origin and evolution of nef genes. Xhe most obvi-
ous mechanisms of their formation are various kinds of chromosomal and intergenic rearrangements, imply-
ing the use of already existing genes as a starting material. Xhe possibliéity@fwrigin of a functional gene
fithin noncoding ZN~ fas not fully reSected, but until recently, it fas practically going to zero. Neverthe-
less, in 1996, after analyzing the genome of the y@astharomyces cerevisitae first experimental evidence

fas obtained for the possibility ale novagene birth. Xen years later, genes fithout homologues, presumably
arosede novp fere found inDrosophila Xhe relatively high probability of genes arisemnovpassessed in
bioinformatics studies, has raised interest in this topic and made the search for them relevant. Nof the num-
ber of forks devoted to the problem dé& novayene birth in different orgasims, including humans, is con-
stantly grofing, demystifying this phenomenon. Nevertheless, many ‘uestions still re‘uire theoretical and
practical research. Xhis revief is devoted to problems of finding and characterizing genes that have arisen
de novaand the proposed mechanisms of their birth.

Keywords@ene, evolutionde novo
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Influence of Sex Steroids on the Expression of Its Receptors and Migratory Potential
of Mouse Epithelial and Stromal Endometrial Cells In Vitro

L8 Sh8 Izmailova® >, %8 O8 Gaidamaka!, 8 8 Serbina', and E8 A8 Vorotelyak?
8Koltzov Institute of Developmental Biology of the Russian Academy of Sciences, ul. Vavilova 6;, Moscow, 88=<<? Russia
}e-mail) luba.ranaway-=?Wyandex.ru

Wreparation for embryo implantation is a complex process that includes changes at both cellular and tissue
levels in the epithelium and stroma of the endometrium. Xhe success of future pregnancy depends on the reg-
ulation of preimplantation changes in the endometrium and during the onset of the receptive period. “~odel-
ing the regulation of endometrial functioning in vitro makes it possible to study the process of preparing the
endometrium for embryo implantation, hich is especially important for the development of therapeutic ap-
proaches for the treatment of diseases associated ith infertility. In this ork e sho the effects of sex ste-
roids on the changes in endometrial epithelium polarity in vitro. \hanges in endometrial epithelium polarity
are also an important process during in vivo implantation. Xhe mutual influence of estrogen and progester-
one, the main regulators of endometrium, on the expression of its receptors is also described.

Keywords) endometrium, epithelium, stroma, epithelial-mesenchymal transition, sex steroids
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The eypothesis on the Endocrine Systentloé Brain: Evidence for the Regulated
Delivery of Neurohormones from the Brain to the Cerebrospinal Fluid
and Vice Versa in Neonatal and Prepubertal Periods of Ontogenesis

A8 R8 Murtazifta T8 S8 Pronida”8 I8 Chandrah L8 ~8 Dilmukhametova
N8 S8 Bondarenkd/8 E8 BlokhinVv8 V8 Bogdaripand M8 V8 €gruméw
8Koltzov Institute of DevelopmentallBjy of Russian Academy of Sciences, ul. Vavilova 6;, Moscow, 88=<<? Russia
}e-mailQ michael.ugrumovWmail.ru

Xhe extensive information accumulated over the past fef decades on the important role of cerebrospinal fluid
in many physiological processes in norm and pathol@dfafed the authors of the paper to express a hypoth-
esis that the brain has its ofn endocrine system,@epnted by: *a+ brain neurons secreting neurohormones
into the ventricles, *b+ cerebrospinal fluid ... a body fluid that ensures the delivery of neurohormones to the
brain target regions, and *c+ neurons of the periventricular region of the brain ... targets for neurohormones
contained in the cerebrospinal fluid. ~ccording to this hypothesis, the functional significance of the endo-
crine system of the brain in ontogenesis moves from the regulation of the neuron and brain development in
the perinatal period to participation in volume neurotransmission in adulthood. Xhis study is aimed at testing
this hypothesis. So, in neonatal *5th day of life+ and adult *GOth day of life+ rats, it fas shofn that substances
contained in the cerebrospinal fluid are involved in the regulation of monoamine secretion by brain heurons
into the cerebrospinal fluid. Xhese data fere obtainecbyfusion of cerebral ventricles fith artificial cere-
brospinal fluid fith an increased content of ™. _ofever, stimulation of the secretion of monoamines fas

not found in all animals fithin each age group, fhich is explained by the individual and age-related charac-
teristics of the cerebrospinal fluid-brain barrier permdgi Indeed, perfusion of brain slices in the incuba-

tion medium fith an increased content of “*in the absence of a cerebrospinal fluid-brain barrier+ invariably
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led to the stimulation of monoamine secretion in all animals in both age groups. Xhe second proof of the va-
lidity of our hypothesis fas the demonstration of thptake of substances from the cerebrospinal fluid into
monoaminergic neurons of the brain, fhich are considered as potential targets for the endocrine factors of
the cerebrospinal fluid. Jvidence of this fas obtained fith the introduction into the cerebral ventricles of
4-34-*dimethylamino+styryl>-N-methylpyridinium iodide, fhich has a high affinity for monoamine trans-
porters. Xhis marker after intraventricular administration fas incorporated into neurons in the periventric-
ular region of the brain. Xhus, evidence has been obtained that the substances contained in the cerebrospi-
nal fluid in neonatal and adult rats are involvedthe regulation of the secretion of monoamines in the
cerebral ventricles, and monoamines contained i terebrospinal fluid enter the brain and are captured

by potential target neurons.

Keywordskrain, cerebrospinal fluid, monoaminesndocrine regulation, ontogenesis, rats
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The Role of External Factors in the Embryogenesfgpas mellifera
D8 V8 Boguslavsky and 18 S8 sakharbv

8Koltzov Institute of Developmental Biology, RussiueAty of Sciences, ul. Vavilov 6;, Moscow, 88=<<? Russia
}e-mailQ boguslavskyWrambler.ru

Xhe embryonic development of honeybees has been studied for more than 150 years *Uutschli, IM70+ and a
lot of data have been accumulated on the embryogenegipisfmellifera., but in modern insect embryol-

ogy, bees are still little used as an obSect of reséamtidition to the importance of bees as pollinators and
producers of biologically active substances, the participation of social behavior in controlling the course of
individual development of these hymenopterans is of great interest. Xhis revief provides information on ex-
ternal factors *biotic and abiotic+ affecting the embryogenesis ofelliferaincluding those associated fith

social behavior.

Keyworddi@ney bee, embryogenesis, ‘ueen honey bee, laying forkers, parthenogenesis, polyandry, oophagy, egg
policing, Apis mellifera
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Role of Purinergic Signaling SystemGontrolling of the Retinal sistogenesis,
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Wurinergic signaling *WS+ occupies an important place in the mechanisms of regulation of cellular processes
in the vertebrate retina development. WS maintains retinal homeostasis, being associated fith other endoge-
nous regulatory systems. Signhaling cascades fith the participation of WS components can play a dual role in
the vertebrate retina: they provide both damage and protective effects that are largely determined by condi-
tions of the cells microenvironment and by moleculamgdic context. Xhe taxon-specific differences are de-
termined genetically and metabolically, in the effects of the WS in retinal cells, in addition to general regular-
ities. Identification of the key molecular components that bind the WS fith other regulatory systems creates
the prere‘uisites for the selection of specific cells and molecular targets for the neuroprotection of human ret-
ina fith eye pathologies.

Keywords@rtebrates, retina, retinal pigment epithelium, differentiation, proliferation, purinergic signaling,
signaling pathfays, neurodegeneration, neuroprotection
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