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Intermediate filaments (IFs) are cytoskeletal 
components composed of a family of related 
proteins sharing common structural and se-
quence features� Beside cytoplasmic IFs, we 
know about the nuclear IFs - lamins, which 
belong to this protein family as a type V� 
Lamins are organized at the nuclear periphery, 
where form the main component of nuclear 
lamina and participate in many roles, such as 
maintenance of nuclear shape, regulation of 
gene expression, transcription, DNA replica-
tion, segregation of chromosome, meiosis and 
apoptosis� Mutations in lamin genes have a 
dramatic effect on their function causing 
pathological phenotype (i�e� Emery-Dreifuss 
Muscular Dystrophy (EDMD) or Hutchinson-
Gilford Progeria Syndrome (HGPS))� We 
identified a novel mechanism of lamin in-
volvement in the process of gametogenesis 
in Caenorhabditis elegans� This model organ-
ism offers an advantage of only one evolu-
tionarily conserved lamin protein (CeLMN) 
compared to the mouse or human cell lines� 
Our project focuses on the molecular mecha-
nisms and regulation of chromosomal dynam-
ics during gametogenesis� We study the SUN/
KASH complex, which is important in the 
process of chromosome pairing at early stag-

es of meiosis I� Interestingly, we discovered 
that some dedicated mutations in CeLMN 
gene (which mimic EDMD) affect dynamics 
of SUN/KASH complex� Subsequently, this 
change in properties of SUN/KASH complex 
causes defects in development of germ cells 
in C� elegans� Based on our results, we sug-
gest a new possible model for the functional 
connection of SUN/KASH complex to the 
nuclear lamina� 
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Telomeres are nucleoprotein complexes that 
protect eukaryotic linear chromosome ends� 
They are composed of the telomeric DNA and 
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proteins associated with telomeric repeats� 
Transcription of telomeric repeats is a con-
served feature revealed in many species, and 
the mechanisms of the telomere homeostasis 
are closely related to regulation of the telo-
meric repeat transcription� The telomeres of 
Drosophila are maintained in the absence of 
telomerase by the transpositions of the special-
ized telomeric retrotransposons� Using the 
Drosophila model, we study the relationship 
between the telomeric chromatin state and 
telomeric repeat expression in the female 
germline� In this study, we have examined the 
changes in the telomeric chromatin structure 
and nuclear telomere positioning induced by 
massive overexpression of telomeric repeats 
using RNA/DNA fluorescence in situ hybrid-
ization, immunostaining and chromatin im-
munoprecipitation me thods� Heterochromatin 
protein 1 (HP1) and H3K9me3 are important 
components of telomeric chromatin in different 
species; however, the mechanisms underlying 
their deposition at the telomere are not clear� 
Disruption of the PIWI-interacting RNA path-
way causes overexpression of telomeric re-
peats, a loss of heterochromatic components, 
and translocation of telomeres from the periph-
ery to the nuclear interior� However, piRNAs 
are not required either for assembly of the 
protective telomere capping complex or for 
telomere clustering in the germline� We have 
revealed that piRNAs provide a germline–spe-
cific mechanism for HP1, Rhino, a germline-
specific HP1 homolog, and H3K9me3 deposi-
tion at telomeric retrotransposon arrays, thus 
ensuring telomere silencing at the transcription 
level during gametogenesis� It has also been 
found that telomeric transcript levels are regu-
lated by the factors of co-transcriptional RNA 

surveillance, such as the deadenylase Ccr4-Not 
complex and nuclear RNA-binding protein 
Ars2� Noteworthy, the mechanisms for nucle-
ar metabolism of telomeric transcripts are 
highly conserved� Indeed, Ars2 suppresses 
transcription of telomeric repeats both in hu-
man cells and in Drosophila� Depletion of the 
factors of co-transcriptional RNA metabolism 
results in the accumulation of Drosophila telo-
meric transcripts at transcription sites without 
the loss of heterochromatin marks� In this case, 
telomeres remain localized to the nuclear pe-
riphery� Taken together, these data indicate that 
transcription and chromatin states of telomeres 
rather than accumulation of chromatin-associ-
ated telomeric transcripts determine a periph-
eral localization of telomeres in the Drosophila 
germline� 
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In response to resection, the importance of 
cell proliferation, polyploidization and hy-
pertrophy for liver regeneration and their 
contribution to rapid recovery of functions 
is well studied� However, relatively little 
information exists about liver regeneration 




