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TRANSCRIPTION REGULATION OF THE CONTENT OF THE
MITOCHONDRIAL ENZYMES AND TRANSCRIPTION REGULATORS IN
HUMAN SKELETAL MUSCLE
Bokov R.}, Kurochkina N.%, Lysenko E.}?, Popov D.!2
YInstitute of Biomedical Problems of the RAS; 2Lomonosov Moscow State University

E-mail: bokov@mail.bio.msu.ru

Introduction

When stress factors (physical exercises) are regularly applied to the muscle cell, the
adaptive changes in the content of specific proteins occur. We assume that the
mechanisms responsible for these changes may differ for proteins with various
functions.

The aim of our work is to study at the transcription level the mechanisms regulating the
training-induced increase of the mitochondrial enzymes and transcriptional regulators
content in the human skeletal muscle. Multiple biopsy sampling from human skeletal
muscles provides an unique opportunity to assess changes in proteins content and genes
expression before and after acute stress (single exercise), as well as after regularly
applied stress (exercise training).

Materials and methods

Ten young untrained males performed the one-legged moderate intensity knee-
extension for 1 h. Biopsies from m. vastus lateralis were taken prior to, at 1 h, and 4 h
after the exercise. This test was repeated after aerobic training on the cycling ergometer
(5/week, 8 weeks). The changes in the content of the mitochondrial enzymes and
transcriptional regulators after 8-wk training were evaluated by Western blot. To
evaluate the changes in gene expression after training and after a single exercise qPCR
was used.

Results

After 8-wk training, the content of the mitochondrial enzymes at rest (NDUFBS8, SDHB,
UQCRC2, MT-CO1, ATP5A1) increased (by 35-162%, p<0.05). There were no
changes in the expression of genes encoding these proteins at rest and after single
exercise (both before and after 8-wk training). An increase in the content of
transcriptional regulators was found after 8-wk training for NR4A3 (100%, p<0.05) and
TFAM (20%, p <0,05). At the same time, the expression of the NR4A3 and TFAM genes
increased (p<0.05) after single exercise, both before and after 8-wk training. An increase
in the expression of genes in response to single exercise was also observed for other
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transcriptional regulators (ESRRG and PGC-/a), but there were no increase in the
content of their proteins after 8-wk training, which may be due to the high proteolytic
rate.

Conclusion

In conclusion, 8-wk training-induced increase in the content of the mitochondrial
enzymes is not associated with changes in their gene expression at rest and after single
exercise. On the contrary, the training-induced increase in the content of some
transcriptional regulators is associated with the activation of their mRNA expression
after single exercise.

This work was supported by the Russian Science Foundation (grant no. 14-15-00768).

NOVEL VARIANTS IN KCTD7 ASSOCIATED WITH PROGRESSIVE
MYOCLONUS EPILEPSIES
Borovikov A.}, Sharkov A.*4, Akimova I.1, Marakhonov A.1?, Skoblov M.1?
1Research Center for Medical Genetics; 2Moscow Institute of Physics and Technology;
3Research and Clinical Institute for Pediatrics at the Pirogov Russian National
Research Medical University; “Genomed Ltd

E-mail: borovikov33@agmail.com

Introduction

The progressive myoclonic epilepsies (PME) are the group of clinically and genetically
heterogeneous disorders characterized by myoclonus, seizures, and neurological
deterioration. PME type 3 is characterized by the autosomal recessive mode of
inheritance and is associated with pathogenic variants in the gene encoded potassium
channel tetramerization domain-containing protein 7 (KCTD7). The length of this
protein is 289 amino acids and it shows a high degree of conservation between different
species. Most of known likely pathogenic or pathogenic variants are located in
BTB/POZ domain. Here we present 4 cases with 4 novel point mutation in the KCTD7
gene and 2 large deletions in this area.

Materials and methods

Patients were examined by clinical geneticists and epileptologists. We include only
patients with validated single nucleotide variants (SNV) revealed by NGS and complete
co-segregation analysis as well as a search for the deletions by chromosomal microarray
analysis (CMA) in case of Mendelian violation in patient’s families. Initial NGS
analysis as well as subsequent CMA (if necessary) was performed in Genomed
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laboratory, Moscow. Validation and segregation in families was performed by Sanger
sequencing.

Results

The age of onset in case of all patients was between 1.5 and 2 y.o. The first symptoms
started after episode of febrile fever: sudden falls without loss of consciousness, and
with episodes of fading. EEG shows an epileptiform activity. All patients have normal
MRI and have no any severe ophthalmic disorder. In case 1, a novel missense variant
c.836G>A in homozygous state was found. The proband’s parents were found to be
healthy carriers of this variant in heterozygous state. In case 2, a previously described
missense variant c.190A>G was found in a hemizygous state with a large chromosomal
deletion of 121 kb (hgl19::chr7:66059567 66181003del), which affects the entire
KCTD7 gene locus, on the second allele. The proband’s father has SNV in heterozygous
state. Mother have a deletion in heterozygous state. In case 3, a novel missense variant
¢.383A>C was found in a hemizygous state with a large deletion of whole gene of 87
kb in length (hgl9::chr7:66069155 66170175del). The patient’s father is a healthy
heterozygous carrier of the SNV. In case 4, two novel missense variants, ¢.296G>A and
¢.353C>T, were identified in a compound heterozygous state. ¢.296 G>A variant was
found to have maternal origin while the second variant, ¢.353C>T, was found in the
father of the proband in heterozygous state.

Conclusion

All patients in our investigation have similar symptoms and disease course. Most of
variants affects BTB/Poz domain of KCTD?7 protein, except variant from 1st case. The
functional consequences of revealed SNV are not obvious due insufficient functional
characterization of the KCTD7 protein. Next step of our work will be tested SNV to
assess their effect on the function of the gene.

INFORMATIVITY OF GENETIC RESEARCH FOR EPILEPSY
DIAGNOSTICS
Gamirova R.1, Gamirova R.%?
lKazan Federal University; ?Kazan State Medical Academy

E-mail: r-gamirov@mail.ru

Introduction

With the development of new molecular genetic methods, genetic studies help to clarify
the diagnosis of specific forms and to discover new forms of epilepsy. In 70-80% of
cases epilepsy has genetic basis. The increasing availability of molecular genetic
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analysis led to its routine implementation. At the same time, the spectrum of genetic
research methods is very wide, and it is difficult for the practical doctor to choose the
most optimal one. The study of informativity and the creation of an algorithm for
diagnostic search in case of suspected hereditary forms of epilepsy is an important task,
especially since these studies are a laborious and costly process.

Materials and methods

The research included 14 children with confirmed epilepsy (suspected genetic etiology)
who underwent a thorough analysis of complaints, anamnesis, and bloodline.
Preliminary stage included the assessment of somatic status, neurologic examination,
general clinical and biochemical blood tests, urinalysis, video-EEG-monitoring with
sleep deprivation, computer and/or magnetic resonance imaging, electromyography,
ultrasound examination of inner organs, tandem mass spectrometry,
electrocardiography. Molecular genetic analyzes — chromosomal microarrays (CMAS),
targeted DNA sequencing (epileptic panel) by the method of Next Generation
Sequencing (NGS) — were conducted in private genetic laboratories.

Results

After a complex examination, the chromosomal nature of epilepsy was suspected in 2
children with mental retardation (various degrees of severity) combined with stigmata
of the dysambriogenesis, congenital malformations, specific phenotypic symptoms.
Based on the results of CMAs conducted as a starting genetic analysis, the authors
revealed Angelman and Prader-Willi syndromes in these children. In 10 patients
according to preliminary complex examination the authors assumed the genetic nature
of epilepsy and carried out targeted DNA sequencing by the NGS method. Five patients
in this group had a family burden of epilepsy. The genetic epileptic panel revealed
mutations in genes associated with primary idiopathic genetic epilepsy: the Watanabe-
Vigevano syndrome (mutation in the PRRT2 gene: 2 patients), with symptomatic
genetic forms: GLUTL1 deficiency syndrome (mutation in the SLC2A1 gene: 1 patient),
biotinidase deficiency (BTD gene: 1 patient), tuberous sclerosis (TSC2 gene: 2
patients), familial hyperinsulinemic hypoglycaemia (ABCC8 gene: 1 patient), glycine
encephalopathy (GLDC gene: 1 patient), Coffin-Siris syndrome (SMARCA4 gene: 1
patient). In two patients from the second group, targeted DNA sequencing did not reveal
mutations associated with epilepsy.

Conclusion

1. In the presence of signs of mental retardation, small anomalies, congenital
malformations, autism spectrum disorders in children with epilepsy, the most
informative starting genetic method is the chromosomal microarrays analysis.

2. In the absence of these signs in patients with epileptic seizures, the most optimal
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molecular genetic method is targeted sequencing by the NGS method (epileptic genetic
panel).

3. If multigenic nature of epilepsy is suspected, and the results of CMAs and the genetic
panel are negative, the choice method may be whole-exome or whole-genomic
sequencing.
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Hibernation is a unique physiological state in some group of mammals allowing them
to survive harsh environmental conditions. It is characterized by seasonal heterothermy
and ability to enter deep torpor (i.e., reduced metabolic rate and body temperature)
interrupted by short periods of rewarming. An important fundamental problem in
investigation of this phenomenon is the elucidation of the molecular-genetic
mechanisms controlling the alterations in the organism of hibernating animals,
particularly, prevention of muscle atrophy during long periods of immobilization. Small
arboreal rodent, edible dormouse (Glis glis) represents a convenient model for
hibernation research, which is characterized by a long period of hibernation (up to 11
months of the year under unfavorable conditions) and a long average life span among
other rodents (9 years).

To identify molecular mechanisms regulating hypometabolic shifts and protective
musculoskeletal adaptation “Dormice functional genome annotation project” was
launched. At the outset, sequencing and assembling genome of edible dormice were
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undertaken. To determine transcriptomic profiles in different types of skeletal muscles
and spinal cord in hibernating, artificially immobilized and active dormice whole-
genome analysis of mMRNA expression was conducted. To determine gene transcription
start sites (TSS), reveal the basic promoter/enhancer structure and estimate their activity
during hibernation cap-analysis of RNA expression (CAGE) was carried out. As a result
these data elucidate the key molecular pathways and drivers involved in the regulation
of hibernation and protective musculoskeletal adaptation in edible dormice.

The reported study was funded by RFBR according to the research project Ne 18-34-
00657.

REPRESSOR-RELATED REGULATION OF GENE EXPRESSION VIA
ALTERNATIVE PROMOTER IN HUMAN SKELETAL MUSCLE
Makhnovskii P.1, Popov D.!, Shagimardanova E.?, Gusev O.2,

Kolpakov F.2, Vinogradova O.!

Institute of Biomedical Problems of the RAS; 2Kazan Federal University; 3Institute of
Computational Technologies of the SB RAS

E-mail: maxpauel@gmail.com

Introduction

Alternative promoters have the potential to generate the complexity of human gene
expressions, in particular, regulate gene expression via different promoters in a stimuli-
specific manner. Over 7000 human genes have a putative alternative promoter and first
alternative exon(s) (Carninci et al. 2006; Kimura et al. 2006). However, at the basal
condition most of them demonstrate very low expression level (Yamashita et al., 2011).
We assumed that 1) activation of alternative promoter is related with acute stress and 2)
the stress-induced expression via alternative promoter is partially related with
deactivation of transcriptional repressor(s). The goal of this work was to investigate the
repressor-associated regulation of the PPARGCL1A gene expression via the canonical
and alternative promoters in human skeletal muscle.

Materials and methods

Seven untrained males performed a one-legged knee extension exercise (for 60 min), a
model of acute stress. Samples from the m. vastus lateralis were taken prior to, 1 h and
4 h after exercise. Postexercise PPARGC1A gene expression via the alternative
promoter increased by two orders of magnitude (P < 0.01) and actually did not change
in the canonical promoter. The molecular mechanisms regulating PPARGC1A
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expression in muscle are conserved; therefore the canonical promoters of human and
mouse PPARGC1A were aligned, and conserved regulatory motifs were identified by
HOCOMOCO. Then, unique to each promoter conserved regulatory motifs and
corresponding transcription factors were chosen. Finally, RNA-seq (HiSeq 2500,
Illumina) and geneXplain platform were used for identification of exercise-related
transcriptional regulators.

Results

We identified several unique motifs associated with transcriptional activators and
repressors in the alternative and canonical promoters of the PPARGC1A gene. Unique
motifs associated with transcription repressors were found in the alternative promoter
region only (Zinc finger protein SNAI1 and Hypermethylated in cancer 1 protein HIC1).
GeneXplain revealed that after exercise SNAIl-associated motif was enriched in
promoters of up-regulated genes.

Conclusion

The computational approach showed that acute stress-related activation of the
alternative promotor of the PPARGC1A gene associates with the repressor SNAIL.
Therefore repressor-associated regulation may play an important role in regulation of
expression via the alternative promoter(s).

Literature

1. Carninci P., Sandelin A., Lenhard B., Katayama S., Shimokawa K., Ponjavic J., et al.
2006. Genome-wide analysis of mammalian promoter architecture and evolution. Nat.
Genet. 38:626-635.

2. Kimura K., Wakamatsu A., Suzuki Y., Ota T., Nishikawa T., Yamashita R., et al.
2006. Diversification of transcriptional modulation: large-scale identification and
characterization of putative alternative promoters of human genes. Genome Res. 16:55—
65.

3.Yamashita R, Sathira NP, Kanai A, Tanimoto K, Arauchi T, Tanaka Y et al. 2011.
Genome-wide characterization of transcriptional start sites in humans by integrative
transcriptome analysis. Genome Res. 21(5):775-809.

This work was supported by the RFBR grant (17-00-00242).
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ESTABLISHING HUMAN HIGH-CONFIDENCE MICRORNA BINDING
SITES IN AN APPLICATION FOR PATHOGENESIS ANALYSIS OF
VARIANTS IN NGS DIAGNOSTIC
Plotnikova O.%, Skoblov M.%?

Moscow Institute of Physics and Technology, Moscow, Russia; 2Research Centre for
Medical Genetics, Moscow, Russia

E-mail: plotnikova@phystech.edu

Introduction

MicroRNAs, which are short noncoding RNAs, play an important role in the regulation
of gene expression through the inhibition of translation or degradation of the binding
MRNA. While it is known more than 2500 human microRNAs, the understanding of the
comprehensive microRNA-mRNA interactome is still incomplete.

It was shown that using prediction programs for representing microRNA-mRNA
interactions had a small intersection of the results and are poorly consistent with known
experimental data [1]. Therefore, applying experimentally obtained data of the
microRNA binding regions should be the most promising approach in order to identify
new molecular mechanisms for the etiopathogenesis of hereditary diseases.

Materials and methods

We collected results of 79 AGO2-CLIP-seq data from 9 different cell lines and also took
data from two modified CLIP-seq studies (CLASH, CLEAR-CLIP) [2,3] that
straightforwardly detect microRNA-mMRNA interactions as chimeric reads. Expression
levels for mMRNASs and microRNAs were retrieved from FANTOMS and GEO.

Results

We revealed 46,8 thousand of high confidence microRNA binding regions that were
established in at least two different experiments. These regions are located in 15
thousand genes and cover interactions of 465 known microRNAs. 99% of the high
confidence microRNA binding regions were smaller than 150nt, but some regions
arranged into groups with a high density of supported experiments. The analysis of high-
confidence microRNA binding sites revealed tissue-specific interactions for two
predominate cells: HEK293 and Huh7.5. On the other hand, we obtained a group of
“house-keeping” microRNA binding regions that were identified in predominant cells.
Our comprehensive analysis of both expression level of microRNAs and mRNAs and
their number of interactions allowed us to estimate the significance of mMiRNA-mRNA
interactions and revealed groups with different activity. We revealed two interesting
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group of microRNAs: specific that interacted with a few microRNAs while they have a
high expression level and pretend to be a high-specific gene expression regulator and
promiscuous microRNAs that have opposite characteristics. A half of the top of specific
microRNAs is the same in the two cells.

Conclusion

The identified high-confidence microRNA binding regions have been organized as a
tool for investigation variants in NGS diagnostic (VCF files). It is available online on
http://score.generesearch.ru/services/mirna/. Hence, it will be a valuable resource that
should provide additional insights into the identification new molecular mechanisms of
hereditary diseases caused by breaking in the microRNA-mRNA interactions.
Literature
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HETEROLOGOUS SENSITIZATION OF ALPHA-1A ADRENERGIC
RECEPTORS IN HUMAN ADIPOSE DERIVED MESENCHYMAL
STEM/STROMAL CELLS WHICH IS ASSOCIATED WITH THEIR
ADIPOGENIC DIFFERENTIATION
Tyurin-Kuzmin P.1, Kalinina N.}, Fadeeva J.}, Sysoeva V.1
!Department of Biochemistry and Molecular Medicine, Faculty of Medicine,
M.V. Lomonosov Moscow State University, Moscow, Russia

E-mail: tyurinkuzmin.p@gmail.com

Mesenchymal stem/stromal cells (MSC) are identified in the stromal-vascular
compartment within the most of adult tissues including bone marrow, adipose tissue and
skeletal muscles. MSC mediate physiological renewal of connective tissues by
differentiation into multiple (cell lineages) directions such as fat, bone and cartilage.
Another important function of MSC, including adipose-derived MSCs, is paracrine
regulation of tissue homeostasis, reparation and regeneration. MSC functions are under
tight hormonal control, and noradrenaline is one of their most important regulators. The
aim of this study was to define how sensitivity to noradrenaline of adipose derived MSC
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Is regulated and is linked to differentiation properties of these cells. At first, we
examined the mechanisms of regulation of MSC sensitivity to noradrenaline. Using flow
cytometry and calcium imaging in single cells, we demonstrated that more than 80% of
MSC expressed alphal-adrenoceptors at their surface. However only 6.9+0.8% of MSC
responded to noradrenaline by intracellular calcium release, therefore in most cells,
alphal-adrenoceptors were not coupled with Ca?*-dependent signaling. We showed that
noradrenaline itself regulated MSC sensitivity to that hormone by inducing the down-
regulation of beta-adrenoceptors and heterologic sensitization of alphalA-
adrenoceptors. Intracellular signaling pathways triggered by noradrenaline in MSC
were switched from cAMP-mediated to Ca?*-mediated ones. To evaluate how MSC
responsiveness to noradrenaline is associated with differentiation properties of these
cells we used live single cell imaging. First, we detected MSC responding to
noradrenaline by calcium release. Then we induced adipogenic differentiation of these
cells and used live single cell imaging to track the fate of noradrenaline responding cells.
We showed that although the most of MSC were differentiated into adipocytes, the cells
responding to noradrenaline by calcium release never did. Thus, noradrenaline itself
regulated responsiveness of individual cells to that hormone and calcium response to
noradrenaline was linked to adipogenic potential of individual cells. This work was
supported by RSF grant 14-15-00439 and Russian President grant MK-3167.2017.7.

THE ABC-TYPE MULTIDRUG EFFLUX PUMP MACAB GENES IN THE
GENOME OF SERRATIA MARCESCENS SM6
Pudova D.?, Shirshikova T. !, Kabanov D. !, Tikhonova A.%, Sharipova M.%,
Bogomolnaya L. 2
1Kazan (Volga region) Federal University, Kazan, Russia; Texas A&M University
Health Science Center, Microbial Pathogenesis and Immunology USA

E-mail: tatyana-shirshikova@yandex.ru

Introduction

The emergence of bacterial multi-drug resistance is a growing problem of public health
worldwide. Bacterial drug efflux systems are membrane protein complexes that function
to expulse drugs from the cell. They play a crucial role in the rising rates of antibiotic
therapy failures. Bacterial drug efflux pumps are usually chromosomally encoded.
Multiple efflux pumps could be present in the genome simultaneously. Moreover, many
of them are involved in efflux of similar antibiotics.
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Bioinformatics analysis of Serratia marcescens Db11 genome showed a high homology
of several gene clusters to MacAB macrolide-specific efflux system genes of E. coli K-
12 [Mardanova et al., 2014]. The aim of this study was to identify macAB-like genes in
the genome of laboratory strain Serratia marcescens SM6.

Materials and methods

Analysis of macAB-like genes was done in RAST (http://rast.nmpdr.org/rast.cgi).
Results

Analysis of S. marcescens SM6 genome showed three independent gene clusters
encoding for MacAB-like efflux pumps. Furthermore, macAB-like genes in genome
locus SM6_1728-1729 share approximately 70% of homology to similar genes in E.
coli and Salmonella enterica serovar Choleraesuis str. SC-B67 and have a surrounding
similar to that in those bacteria. Two more macAB-like genes of S. marcescens SM6
genome (SM6_875-876 and SM6_1583-1584) are absent from E. coli and Salmonellae
genomes but found in other genomes of Serratia sp.

Despite similar gene cluster organization in a number of gram-negative bacteria,
MacAB-like efflux pumps might have different substrate specificity. E. coli MacA-
MacB-TolC efflux pump participates in a macrolide excretion and enterotoxin Il release
[Xu et al., 2009]. MacAB efflux pump E. coli and Salmonella typhimurium is involved
in iron homeostasis through facilitating of the protoporphyrin IX release [Turlin et al.,
2014]. S. enterica serovar Typhimurium MacAB efflux pump protects bacteria against
the reactive oxygen species (ROS)-mediated killing [Bogomolnaya et al., 2013].
However, functions of MacAB-like efflux pumps of S. marcescens are currently
unknown.

Conclusion

Thus, bacterial efflux pumps play a significant role in natural physiology and in the
protection of bacteria against antibiotics. However, our understanding of the impact of
individual efflux pumps in these processes and the principles of their regulation is very
limited. This information, nevertheless, is crucial for the development of an effective
strategy for fighting multi-drug resistant infection.
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T'EHETHYECKHNH NOJUMOP®U3M ITEHOIOITYJISIIIUI FRAGARIA
VESCA L BAITOBE/IHUKA «bOJIBIIAS KOKIIIAT A» (PECITYBJINKA
MAPHU 2JI)

Ba6emun D.}, Jlyoposnas C.!

YUnemumym ¢ynoamenmanvnoti meouyunvr (MdMub)
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BBenenue

Hapymienue o0opoTa MOKOJIEHUSI SIBISIETCS OAHUM U3 (DAKTOPOB KPUTHUUECKOTO
COCTOSIHUSI TOMYJSILIMM, BBIMAJEHUI0 €€ W3 PacTUTENbHOro coodimiecTBa. B
3HAUYUTETBFHON CTETMEeHH H5TO MOXKET OBbITh CBA3aHO C 3aTPYJHEHHUSIMHU MpoIecca
o0Opa3oBaHUsI CEMSH, B pe3yJIbTaTe YeTo MOMYJISIIUN JIECHBIX BUIOB MOTYT JJIUTEIHLHOE
BpeMsl TOJAJEpPKUBaTh YUCIEHHOCTh 3@ CYET BEreTaTUBHOIO Pa3MHOKEHUS.
[IpoBeneHHbIE paHee MCCIEIOBAaHMS IOKAa3ajid, YTO B LEHOMOMYJAIUAX 3€MIITHUKH
necHou (Fragaria vesca L,) Ha JeCTpYKTHBHBIX y4acTKax BO3pacTacT MHTCHCUBHOCTb
BET€TATUBHOIO PACCEJICHUS, YTO MOXET BbI3bIBATh CHUXKEHHUE TE€HETHYECKOIO
nomumopdusma [1]. [lenpo JaHHOTO  HMCCIEIOBAHUS  SBUJIOCH  BBISIBIICHHE
T€HETUYECKOTO Pa3sHOOOpa3usi MPHUPOIAHBIX IEHOMOMYJISIIIUN 3EeMJISHUKH JIECHOM B
YCJIOBUSIX HApYyIIEHHBIX MECTOOOUTAHUM U KIIMMAKCOBBIX COOOIIIECTB.

MarepuaJjibl 1 METOBI

Coop wmarepuasia mnpoBogwin B Pecnybmuke Mapu Dn Ha  TeppUTOPUU
I'ocynapcTBenHoro npupoaHoro 3anoseannka «bonbmas Kokmara» B 2017 r. Bo Bcex
MecTooOuTaHusIX uepe3 Kaxkzasie 10 M. oTOuMpanuch pacTeHUs BUPTHHUIHLHOTO
OHTOT€HETHYECKOTO COCTOSIHUSA. AHalM3 MeHETUYECKOTO MoJMMop(usMa MpoBOIUIN
MeToI0M ciydaiiHo amrumrduiupyemon nonumopduoit JJHK (RAPD-anamms).
PesyabTarsl

[Ton6op RAPD mnpaiimMepoB, BBISBISIONUX BHYTPUBHIOBOW MOJUMOPGHU3M TeHOMa
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Fragaria vesca L, mpoBoawmiics ¢ ucronb3oBanueM 12 ctannapTHbIX 10-HYKICOTHAHBIX
npaiimepoB cepun OPA, OPG, OPB (Operon Technologies, USA), paree oToOpaHHBIX
Kak 3(QPEKTUBHO BBIABISAIONIME TEHOMHBIN ToaMMOpdu3M npeacraBureneid Fragaria.
Yacts npaiiMepoB HE TO3BOIMIN UACHTU(GUIIMPOBATH TE€HOTHUIIBI BCceX 00pa3oB. JIumb
5 mpaiimMepoB ObUTM CHOCOOHBI BBISIBUTh BHYTPUBUIOBOW MONIMMOp(U3M TeHOMa Y
aHan3upyeMbix Fragaria vesca L. [Togo6pannsie npatimepsr OPG11, OPB08, OPA20,
OPA17, OPAI1S, Obutn WCIONB30BaHBI ISl OIEHKH TEHOMHOTO TOJUMOpdHU3Ma
0TOOpaHHBIX 00PA3IIOB.

3akirouenue

3HaueHUs CXOJICTBA, MOJy4YeHHBbIE B aHanu3ax matpui nogodus RAPD-mapkepos,
NOJATBEPJUIN, UYTO CYIIECTBYET pPa3ju4ve MEXKIYy T€HETHUYECKUM MOJIUMOPHU3MOM
Cpeau MOMYJSIUKA C pa3HOM MHTEHCHUBHOCTBIO MOJIOBOIO IMPOLIECCAa U BETETaTUBHOTO
pacceneHusl.

Jlureparypa

1. dy6poBuas C. A. ’KW3HEHHBI LMK U PEreHEPallMOHHBIE HUIIU TPABSIHUCTHIX
pacTeHuii B JieCHBIX coobmrecTBax // Cubupckuii necHoit xkypHai. 2016. Ne 3. C. 24-33.

HOBBI MATOTEHHBI BAPUAHT CIVIAUCUHI A B TEHE PALB2,
BBISIBJIEHHBIN ITPU TPAHCKPUIIIIMOHHOM AHAJIU3E
Bsaxupesa 0.}, Becconora J1.1, Konosanos ®.2, Cko610s M. 13
\@IrBHY «MI'HI]», Mocksa; 000 «Ienomeor, Mockea;, *Mockoeckuii ¢huzuxo-
mexuuueckuu uncmumym (I ocyoapcmeennwiii ynusepcumem), Mockea

E-mail: yuliya-vyakhireva@yandex.ru

Mpbl mnpencraBisieM KIMHAYECKUMM ciydald aHeMud @©OaHKOHM, OCJIOKHHBIIEHCS
Menyuioo1acTomMon. [ morcka mpudauHbI 3a00JIeBaHus TTPoOaHIy OBLIIO MPOBEICHO
MOJIHOAPK30MHOE CEKBEHHUpOBaHUE. bbbl OOHapy>KeH HYKICOTHIHBIA BapuaHT B
rerepo3urotHoM coctosiauu: Chrl6: 23649206GACAA>G (ren PALB2, ¢.172_175del).
Bapuant PALB2 ¢.172_175del, pannee onucaHHbIi Kak MaTOTCHHBIHN, ObLT OOHAPYKEH
y Mmarepu. MLPA-ananu3 mis noucka aenenui win ayriukanuid reHa PALB2 nHe
BBISIBUJI M3MEHEHUM 4HClIa KONMUU HK30HOB. M3-3a cMepTu pebeHka naibHeuIme
HCCIIeTIOBaHUS TIPOBOAMIIUCE OTITY. [IpoBeeHHbIE TOTHOIK30MHOE CEKBEHUPOBAHUE U
MLPA-ananmu3 rena PALB2 He BbIABIIM MATOTCHHBIX HYKJICOTHUIHBIX BapHUAHTOB.
[TomydyeHHsie pe3ynbTaThl TOBOPAT B TMOJB3Y HAIMYMS B TEHOME OTIa JIMOO
CUHOHUMHUYHBIX BAPUAHTOB, (DUIBTPYEMBIX MPHU aHAIU3€ JTAHHBIX CEKBEHUPOBAHWS,
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7100 UHTPOHHBIX, KOTOPHIC HE TTIOKPBIBAIOTCS MTPU CEKBEHUPOBAHUU IK30Ma.

JJist moucka BapuaHTOB HAMH ObLIT MIPOBEJICH TPAHCKPUIMIIMOHHBIN aHAIIU3 CTPYKTYPHI
MPHK rena PALB2 B kpoBu otma ¢ momompto OT-IIIIP. B xoxe ananmuza Oblia
oOHapykeHa uzodopma ¢ npornyckoMm 11 sk30HA, OTCYTCTBOBaBIIas B KOHTPOJIHHOM
oOpasue. I[Ipu cexkBenupoBanuu 11 5K30Ha M MpUJIETAIONIMX K HEMY pallOHOB ObLIa
oOHapyxeHa aenerus 6 HykieotunoB (Chrl6:23625423 23625429del) B uaTpone 10,
3aTparvBarolas KOHCEHCYCHBIN cailT cruaiicuara. [[ns Bepudukanuy maroreHHOCTH
oOHapyXKCHHOTO BapHaHTa OBLI NMPOBEJCH aHaJW3 CIUIACHHTa B CHCTeMe In Vitro,
NOJATBEPUBIINN NaTOreHHBIN dpdext. buonndopmaTudeckuit aHaiu3 mokasaji, 4To
orcyrcTBUe 11 3K30HAa NPUBOJIUT K CABUTY PAMKH CUUTHIBAHUSA U OOpPa30BaHUIO
YKOpOYeHHOTO Ha 142 amuHokucIoThl Oeika (P.(Asn1039Glyfs*7)). Dto ykopouenue
m3menseT ctpykrypy WD40-nmoBropoB Ha C-koHIle 6enka. [1o murepaTypHbIM TaHHBIM
ykopouenue gomeHa WD-40 npuBoaut k He()yHKITMOHATLHOMY O€JIKY.

Takum 00pazoM, HaMH ObLIT HailIEH HOBBIM MHTPOHHBIN HYKJIEOTUAHBIN BAPUAHT B FEHE
PALB2 p.(Asn1039Glyfs*7), mnpuBomsmii K HapylIeHHIO CIUIACHHTa, YTO
MIPOSIBJISIETCSL MPOIYCKOM HK30HA CO CJABUTOM pPAaMKH CUUTBHIBAHUS, YTO U3MEHSIET
HOpMalIbHYIO0 (GyHKIMIO Oenka. [lpu Hanuuum Jpyroro MaTOT€HHOTO BapUaHTa B
KOMITayH/I-T€TEPO3UTOTHOM COCTOSIHUM Pa3BUBACTCS KIMHUYECKash KapTHUHA aHEMUU
DaHKOHH.

CEPOTOHUH BbI3BIBAET 'ETEPOJJOIT'NMYECKYIO CEHCUTU3ALIUTIO
AJIB®ATA-AJIPEHOPELHEINITOPOB B MESEHXUMHbBIX
CTBOJIOBBIX/CTPOMAJIBHBIX KJIETKAX
Npanosa A.l, Yeuexun B.}, Tiopun — Ky3pmunA.!

Mockosckuii zocyoapcmeennviii ynueepcumem umenu M. B. Jlomonocoea

E-mail: ivanovanastasial4@agmail.com

Bsenenne

Me3zenxumubie cTBOIOBBIE/cTpoMalibHbIe KIIeTKH (MCK) BBISBIISIFOTCSI B OOJIBIITUHCTBE
TKaHEW OpraHrW3Ma U UrparoT KIIOYEBYIO POJIb B Ipolleccax penapaiuu, pereHepaiun
u nojaepxkanuu ux romeoctaza. MCK crocoOHbl nuddepeHunpoBaThCs B KIETKH
COEIMHUTENIbHOM TKaHU, TaKHE KaK 0CcTe00s1acThl, XOHApoOmacTel u agunouutsl. MCK
Takke obOnanalT cekperopHoi Qynkuuert. MCK cexperupyroT mnapakpuHHBIC
(baKTOpBI, pEryaupys MpoLEecChl penapaluy U perenepanuu Tkanei. OyHKunoHanbHas
aktuBHOCTh MCK perynupyercss ropMOHaMHU M HEMpOMEIUaTopaMH, a OJHUM U3
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KITIOUEBBIX peryisiTopoB pynkiuit MCK sBisieTcst HopanpeHanuH. Panee Mbl mokaszanm,
yro B MCK »sKkcnpeccupyroTcsi Bceé OCHOBHBIE H30(OPMBI aipeHOPEIENTOPOB, HO
OOJBIIMHCTBO M3 HUX HE CONPSIKEHbl C  KaJbLUUN-3aBUCUMOM  CHCTEMOM
BHYTPUKJIETOYHOW CUTHAJIM3ALUU. DTO CONPSIKEHUE PETYIUPYETCs IPU ydyacTUH Oera-
aapeHopenenTopos. [Ipy cTuMynsLMK CUTHAJIBHOTO MyTH OeTa-agpeHopenentopbl/Gs-
oenox/ageHunaTiuukiaza/uAM® uepe3 6 YacoB MPOUCXOOUT  TPAH3UTOPHOE
MOBBIIICHHE YPOBHS 3Kcnpeccuu anb(al A-aTpeHOpenenTopoB U, KaK CIEJICTBHE,
noBbilieHre yyBcTBUTeNbHOCTH MCK k 3TOMY ropmony. B nannoit paGoTe MbI
W3y4Yalii, CIOCOOHBI JIM IPYTUE CTUMYIMPYIOIINE aICHUIATINKIIA3y HEHPOMETUaTOPHI,
KpOME HOpaApECHAIIMHA, U3MEHATh 4yBCTBUTENBbHOCTE MCK K KarexonmamuHam.
Martepuajbl 1 METOAbI

Me3eHXUMHBIE CTPOMAJIBHBIE KIIETKH, BBIJCICHHBIE W3 JKMPOBOM TKAaHU YEJIOBEKa;
[TIP; Bectepu-6nortunr; Ilpennkybanus MCK 3a 6 yacoB 110 SKCHEpUMEHTa B
TEYEHUE Yaca ¢ pa3IuYHbIMU HEUpPOMEAMATOPAMH, 3aTEM O YacOB B Cpese, 3a yac A0
IKCTIepuMeHTa 00paboTka kpacuteiaeM Fluo8, uyBcTBuTEIEHOMY K Kasblinio. Bo Bpemst
JKCIepuMeHTa nNoBTOpHasA ctumyisinua MCK HopaapeHanmMHOM UM perucrpanus
KOJIBLIEBOTO OTBETA.

Pesyabrarsl

IlyTem aHanu3a CUTHAJIBHBIX MYTEH, aKTUBUPYEMBIX OCHOBHBIMH HEHPOMEINATOPAMH,
Mbl  BBIOpaJM CIEAYIOUIME HEMpPOMEIUaTOphbl, PELENTOPbl KOTOPBIX MOTYT
aKTUBHpOBaTh ajaeHwiarnukiazy: gopamud (DRD1, DRDS5), rucrammu (HRH2),
ceporonnn (HTR4, HTR6, HTR7), amenosun (A2b, A2a). Metogom IIIIP MbI
ycranowin, yto B MCK skcnipeccupyrorest MPHK peneniropos A2a, A2b, DRD1,
DRD5, HRH2, HTR6, HTR7. Jlns mpoBepku BIUsSHUS BEHIOPAHHBIX HEHPOMEINATOPOB
Ha (QYHKIMOHAIBHYIO aKTUBHOCTh MCK MBI CTUMYJMpPOBa M UMM KJIETKH U depe3 6
4acOB aHAJIM3UPOBAIM UX YYBCTBUTEIBHOCTh K HOPAIApPEHAINHY. MBI YCTaHOBHIIU, YTO
CEPOTOHMH, TAK K€ KAK M HOPAJAPEHAJIUH, MOBBIIIAET YNCIO KJIETOK, OTBEHYAKOIINX Ha
HOPAJIpEHAIMH KaJlblUH-3aBUCUMBIM IyTeM. ['McTamuH, n0aMHH U aIEHO3HH - HE
U3MEHSIOT. J{J1 BBISICHEHUS MEXaHM3Ma OOHAPYXEHHOTO (PeHOMEHA MbI MPOBEPHUIIH,
U3MEHSETCS JM ypoBEeHb Oenka anb(alA-aapeHopenenTopoB MNOCIE CTUMYJISLUUN
KJIETOK cepoTOHWHOM. [lyTem BecTepH-OIOTTUHTa MBIl YCTAHOBUJIM, YTO Yepe3 6 yacos
nociie npenHkyOarmu ¢ ceporoHnHoM B MCK moBblmaercss ypoBeHb 3KCIPECCHH
anbdal A-anpenopenentopoB. Kpome TOro, Mbl BBISICHWIA CUTHAJIbHBIE MEXaHU3MBI
reTepoJIOTUYECKO ceHcuTh3anuu anbdal A-anpeHopenenTopoB Moja JeHCTBHEM
CEepOTOHMHA U HOpaJpeHaIrHa. Mbl MOKa3aJIy ¢ MOMOIBI0O MHTHOUTOPHOTO aHaIH3a U
MMMYHHO(MEPMEHTHOTO aHajdu3a, YTO CEPOTOHHMH W HOPAAPEHAIMH aKTUBHPYIOT
ageHunatuuknaszy, cuHre3 HAM® u nporemHkuHasy A. Heipomenuartopsl, He
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BBI3BIBAIOIINE TETEPOJIOTUUECKON CEHCUTH3AIMN, WHTUOUPYIOT aJCHUIATIIMKIIA3y,
HECMOTPS Ha TO, YTO UMEIOT N30(hOPMBI PELIENITOPOB, CONpsKEHHBIE ¢ GS-0enKoM.
3akioueHue

Mpbl 0OHApPYKHJIH, YTO MPH CTUMYJISIUH CEPOTOHMHOM curHaiabHoro nmytu HTR/Gs-
oenox/ageHuIaTIKIa3a/ TAM®/MpoTeNHKNHA3a A TPOUCXOIUT MOBBIIIECHUE YPOBHSI
sKcripeccun  anb(dala-aapeHopenenTopoB,  YTO  BeAET K TIOBBIIICHHIO
gycTBUTENbHOCTH MCK K HOpagpeHanmnHy. Takum oOpa3oM, comnpsbkeHue
aJPCHEPTHYECKUX PEIENTOPOB C KaIbI[MUEBON CHUTHAIM3AIMEH B ME3CHXHMHBIX
CTPOMAJBHBIX  KJIETKaX  CHeNU(pUYSCKH  PETYIUPYETCSs  HEeWpoMeamaTopamu
HOPaJIPEHATMHOM B CEPOTOHHHOM.
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Kak u moOble Jpyrue pakoBble KIETKHM, KJIETKH MeEJIaHOMbI Ye€JIOBEKa HMMEIOT
MHOKECTBO MYTallUii, KOTOPbIE€ BIUAIOT Ha MX Mposndepanunto, nuddepeHuamio,
INBWKEHUE W JAPYrHe XKU3HEHHO BakHble mpoueccel. Omnako B 2015 r. B reHome
MEJTaHOMHBIX KJIeTOK Harmmmu kojuteramu (Pyatnitskiy et al., 2015) Obu1 npoBeacH
MOMCK F€HOB, KOTOPBIE HE MOABEPKEHBI 3HAYMMBIM MyTalusaM. buonHdopmaTuueckuii
aHaJIU3 MO3BOJIMII BBISIBUTE 91 Takoil «rMIIOMYTUPOBaHHBIN» FeH. MbI MpeaIoa0KUIH,
YTO ATHU I'eHbl HEOOXOAUMBI KJIE€TKaM JJisi BBDKUBAHUS U JEJIEHUs, U, CIeI0BaTENIbHO,
ABIIIIOTCS 30HAMH YSI3BUMOCTH 11 HUX. KileTku, uMmeromnye MyTaluu B TaKUX IeHax,
OBICTPO MOTrHOAIOT, MOATOMY 3TH T'€Hbl MOTYT OBITh MOAXOAAIIMMU MHUIIEHSIMH IS
TEepanuu MEIaHOMBI.

[Tocne ananm3a nuTepaTypbl U IKCIIPECCUOHHOTO aHAJIN3a TUIIOMYTUPOBAHHBIX T€HOB B
KJIETKaX MEJIAHOMHBIX JIMHUH YeroBeKa ObUIH BEIOpaHbI TPU HanOoJIee MEPCIEKTUBHBIX
reda-kagaugara: UNCA45A, RHPN2 u ZNFX1.

Jlanee Mbl U3y4UIIU BIUSTHUE TIOJABICHUS SKCIIPECCUU STUX T€HOB Ha MPOJIU(EpaLnio
U JKU3HECTIOCOOHOCTh KJIETOK MEJIaHOMBI YEJIOBEKa, a TaK)Ke Ha aKTUBHOCTH Kacras B
HuX. Pe3ynbTaThl 3THX HCCIENOBaHUM MOKa3aiH, YTO XOTS Kacla3Hasi aKTUBHOCTH B
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KJIieTKkax, oOpaboraHHbIXx SIRNA K BBIOpaHHBIM TI'€HaM, IOBBIIIACTCSA, CKOPOCTh
npoiaudepannu 1 KU3HECTOCOOHOCTh KIIETOK M3MEHSIOTCS CTATUCTUYECKU HE3HAUYHMO.
DTO MOXET O3HavaTh HaJIU4Ue KOMIICHCHUPYIOIIUX WU I[y6JII/Ipy10HII/IX CUCTEM B
KJICTKE, B3aUMOCBA3b BI>I6paHHBIX T'CHOB C HMMYHHOﬁ CHUCTEMOU OpraHu3ma 4CJI0BCKa,
OoJtee MPOAOJIZKUTCIIbBHOC BPCMA JKU3HU ITPOJYKTOB BLI6paHHI>IX I'CHOB, U 1Ip.
JlanpHelimas pabota OyaeT HampaBjieHa Ha U3MEPEHUE CKOPOCTH MUTPAIUU KJIETOK
IIpn IO0JABJICHUMU JKCIIPCCCUU BBI6paHHBIX TCHOB M Ha pacHiMpCHUC CIIMCKa
HCCIICAYCMBIX I'CHOB.

Jluteparypa

1. Pyatnitskiy M, Karpov D, Poverennaya E, Lisitsa A, Moshkovskii S. Bringing Down
Cancer Aircraft: Searching for Essential Hypomutated Proteins in Skin Melanoma.
Chammas R, ed. PL0S ONE. 2015;10(11):e0142819. doi:
10.1371/journal.pone.0142819.

OLEHKA NIPOBUOTUYECKOI'O NIOTEHIUAJIA HITAMMA
LYSINIBACILLUS FUSIFORMIS GM
[ynosa 1.}, Tyrdymmu M., Xaguesa I'.L, Mapnanosa A%, Illapunosa M.}
Ka3zanckuii (Ilpusondcckuii) ghedepanvhwiii ynugepcumem

E-mail: dashal71711@gmail.com

BBenenue

AxTUBHOE UCIIOJIb30BaHUE AHTUOMOTHKOB B NTHIICBOJICTBE
BBI3bIBAET 0OOCHOBAHHYIO 03a00YEHHOCTh B CBSI3U € IIMPOKUM PACHpOCTPAHEHUEM
PE3UCTEHTHBIX (OPM TATOTECHHBIX MHUKPOOPTAHW3MOB, YCTOWYMBBIX K JCHCTBHIO
COBPEMEHHBIX IpernaparoB. VIMEHHO MOATOMY B HACTOSIIEE BPEMsl BEIETCS MOUCK
HanOonee H(PGEKTUBHBIX CPEACTB JUIsi KOHKYPEHTHOTO 3aMEIIeHUsi MaTOTeHOB
MPEACTABUTENSIMU  310pOBOM  MUKpoOHOTHI. Cpeau  OoJbIIOTO  pa3zHOO0Opa3us
MPOOMOTUYECKUX MPENapaToB OCOO0yH MOMYJISPHOCTh HAOMpAIOT MPOOMOTHUKH Ha
ocHoBe Oaktepuii ponma Bacillus. Takue mpemapatel Gosiee cTaOMIBHBI, OJarogaps
CIIOCOOHOCTH JaHHBIX MHKPOOPTAaHU3MOB OO0pa30BBIBaTh 3HIOCHOpPHl. Hamu ObLd
BbIJICNICH mTaMM OakTepuit GM, KoTopsIif 1o MOp(oTOTHYECKUM U (PU3UOIOTHUECKUM
CBOWCTBAM HACHTHU(PHMIIMPOBAH Kak mpeactraButens poxa Lysinibacillus. Cormacho
auteparype Oaktepuu pona, Lysinibacillus mupoko mpeacraBieHbl B KHIICUHHKE
MHOTMX JKMBOTHBIX M TTHIl, B HEKOTOPBIX CJIy4asx JaXe NPEBbIMas OO
npencrasurenei poga Bacillus. M3BectHo, uTo HekoTophie BHIbI Jin3uHeOammmt (L.
fusiformiS) cHnocoOHBI CEeKpeTUpPOBaTh COCAUHCHHS C AHTUMHKPOOHBIMH |
MPOTHBOTPUOKOBBIMH CBOMCTBAMH, YTO UMEET OOJIBIIOE MPAKTUICCKOE 3HAYCHUE IS
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MIPOMBITIUICHHOCTH U CEITbCKOTO XO03siicTBa. B HacTosmelr pabote Mbl MpeACTaBIseM
Mopdostornueckue u Gu3noIorndeckrue cporicTpa mramMmma GM, cOOpKy U aHHOTAITHIO
€ro TeHOMa, a TaKXKe aHaJIN3 BO3MOXKHOCTH HMCIIOJIb30BAHHS H30JUPOBAHHOTO IITAMMA
B Ka4eCTBE MPOOHOTHKA.

Martepuajibl 1 METOAbI

Mopdonornueckas u (GU3HOIOTHYECKAsT XapaKTEpPUCTHKA INTaMMa BKJIOYalia
CBETOBYI0 M CKAHHPYIONIYIO D3JCKTPOHHYIO MHUKPOCKOIIHMIO, a TaKKe OIpECICHHE
ONITHUMAJIBHBIX MMAPaMETPOB POCTAa MUKPOOPTaHW3Ma. AKTUBHOCTH MPOTEOTUTHICCKUX
U IEJUTIOJ030JIUTUYECKUX (PEPMEHTOB TECTHPOBAIM 110 JCTpajalliid Ka3eWHa W
KapOOKCHMETHIIIICIUTIONIO3b], COOTBETCTBEHHO. Y CTOHYMBOCTh K aHTUOMOTHKAM
TECTUPOBAJIM CTAHIAPTHBIM TUCKO-TU(PPy3noHHBIM MeTofoM. DHUIIOTEHETHUYECKOEe
MOJIOKEHHUE ITaMMa ONpeNessiin ¢ nomoibio Macc-criektpomerpun MALDI-TOF,
ananmu3a 16S pPHK B mporpamme MEGA Vv7.0.14 u Beruucnenus 3Hauenuii ANI u
GGDC ¢ wucnome3oBanmeM BeO-cepBepoB JSpecies v1.2.1 u GGDC v2.1.
[TomHOoreHOMHOE CeKkBeHUpoBaHWe BbIMONHAIM Ha Tuiardgopme Illumina MiSeq,
KauecTBO CeKBeHHpOBaHUs mposepstu B nporpamme FastQC_v0.11.3. De novo cOopky
Y aHaJIM3 KOHTHIOB OCYINECTBJLSUIM C MCIOJb30BaHueM acceMOiepa SPAdes v3.8.1.
Cratuctuky cOopku paccuuTbiBasid B mporpamme QUAST _Vv2.3. Jlns aHHOTAIMU U
aHajM3a reHomMa ucrnoibs3oBasiv aBromatudeckuit anHorarop NCBIl PGAAP, cucremy
IMG_v4.570, 6a3y nanusix BAGEL3, a Takxke Be6-cepBep RAST.

Pe3yabTaThl

Mopdonornueckuit u GU3NOIOTUUECKUN aHATM3bl YCTAHOBWIN, YTO WU30JIUPOBAHHBIN
mTaMM NpuHAISKAT K ¢uiae Firmicutes, kmaccy Bacilli. ¥V mramma oTCyTCTBYIOT
aMuJIa3Has, MICKTHHA3HAs aKTUBHOCTH, HO IPUCYTCTBYIOT MPOTEa3HAs U MEJITI0Ia3Has
aktuBHOCTU. OOHApy’KeHAa YCTOMYHBOCTH M30J5Ta K TEHTAMHIIMHY, JIEBOMUIICTHHY,
DPUTPOMUIIMHY,  KaHAMWUIIMHY.  AHaIuU3  MacC-CIEKTPOMETPUM  TO3BOJIUI
UACHTU(HUIIMPOBATh BBIJACICHHBIA IITAMM Kak mpeacTaButens poxa Lysinibacillus.
®dunorenernueckuii ananu3 16S pPHK u ananus JJIHK-JIHK ru6puausanuu in silico
(97% ANI u 77% GGDC co mrammamu L. fusiformis) mokasaiu, 4To 1mramMm OTHOCHTCS
k Buay L. fusiformis. I'enom mmmHo# 4,678,122 m.H. coctout u3 42 KoHTHroB (>200
11.0.), 00beauHeHHBIX B 17 ckaddonnor. 3nauenne Nsy = 2,538,659 m.o., GC-coctaB =
37.43%. Coopka reHoma nenonupoBaHa B 0a3y nmanabix NCBI moxg nomepom
NTMQO00000000. AnHOTHpOBaHWE T€HOMA BBISIBUJIO HAJIWYUE TEHOB IIEJLTIONA3bI
(pfam00150), mpoteazsr (pfam00082), Genkos aaresun (pfam05833, pfam00395),
ctpecc-otBera (pfam00512; pfam00012; pfam00226; pfam00582) u mpeamoaaraeMpix
I'CHOB, OTBCTCTBCHHBIX 3a OMOCHHTE3 aHTUMHUKPOOHBIX MeTabosiutoB (pfam04737;
pfam14028).
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3akiiroueHue

JIJIss OIIEHKHM MpoOHOoTHYECKOTo moTeHIrana mramma L. fusiformis GM BeimosHeHO
CCeKBCHHpOBaHMWE, COOpKa © aHHOTAIUs TeHoMa. WaeHTHUuIMpoBaHBl T'eHBI
THIPOJTUTHYECKUX (EPMEHTOB, TaKMX Kak IeJUTioja3a W mpoteaza. Kpome Toro,
oOHapyKeHBI TCHBI, OTBETCTBEHHBIC 32 CHHTE3 aHTUMUKPOOHBIX METa00JIUTOB, OCIIKOB
aJire3uu U cTpecc-oTBeTa. [lomydeHHbIE TEOPETHUECKHUE U SKCTIEPUMEHTAIILHBIC TAHHBIC
MO3BOJIAIOT paccMaTpuBath mTamm L. fusiformis GM kak moTeHIMaIbHBIN POOHOTHK
JUTSL CETBCKOXO03HCTBEHHBIX ITHIT U )KHBOTHBIX.

Pabora BeImoHeHA Tpu prHAHCOBOM Moanep:kke PH® [mpoekT Ne. 16-16-04062].

AHTUCMBICJTOBOE HHI'MBUPOBAHUE CUHTE3A AT1A
PELIENITOPOB: IPUMEHEHUE B AHTUTUNIEPTEH3UBHOM TEPATIIUN
Cepsamuna A.AL
YHoeocubupckuii 2ocyoapcmeennvlii ynusepcumem

E-mail: seryapina@bionet.nsc.ru

BBenenmue

ApTtepuanbHasi TUIIEPTEH3US SBIIIETCA OJJHOM U3 CAMBIX PACIIPOCTPAHEHHBIX MTATOJIOTUI
CEpPACYHO-COCYAUCTON CUCTEMBI, COIIPOBOKIAACTCS 3HAUUTEIBHBIMU OCIIOKHECHUSIMU U
3aMETHO YXYJIIAeT KA4eCTBO KU3HU. AHTUTHIEPTEH3UBHOE JICYEHHUE B HACTOSIIEE
BpeMs OCYIIECTBISCTCA C WCIOJb30BAHUEM Pa3IUYHBIX HHTUOUTOPOB PEHUH-
QHTUOTEH3UHOBOM CHCTEMBbI, OJIOKATOPOB aJPEHOPEIENITOPOB B COUYETAHUU C
IUYPETUKAMH; OJIHAKO, BCE PACIPOCTPAHEHHBIC MPENApPAThl UMEIOT PAN CEPbE3HBIX
nooouyHslx 3@dekroB. Takum o0pazoM, Bompoc pa3paboTku 3PPeKTUBHON U
0e30MacHON Teparuy TIepTOHNYECKOM 00IE3HN OCTAETCS aKTyaIbHbIM.

Baxxnyto poiib B pa3pab0TKe HOBBIX MOJAXO0A0B K aHTUTUIIEPTEH3UBHOM Tepariuy UTPacT
KOHTPOJIb YPOBHS KCIIPECCUH T€HOB KJITFOUEBBIX CUCTEM peryisanuu AJl, y4acTBYIOIINX
B MATOT€HE3€ TUIEPTOHUYECKOW Oosie3HH. B KkauecTBe OMHOTO M3 TAKUX METOJOB
paccMaTpuBaeTCsl MPUMEHEHUE KOPOTKHMX AHTHUCMBICIIOBBIX IOCJIEI0BATEIbHOCTEN
(OJIMrO1IC30KCUHYKJICOTUIOB), HAMPABJICHHBIX HaA TIOJABJICHUE TPAHCKPUIIIMOHHOM
AKTUBHOCTH OIPEICIEHHBIX T€HOB: aHTUCMBICIIOBas nocieaoBarenbHocTh JJHK 3a cuet
KOMIUIEMEHTAPHOTO B3aMMOJICHCTBUSI MOXKET CBS3BIBATHCA cO crienuduyeckoir MPHK,
OTBETCTBEHHOM 3a OJKCIPECCHUI0 COOTBETCTBYIONIErO TeHAa, M TaKuM 00pa3oM
WHTUOMPOBATH CUHTE3 OeKa.

[lens maHHOTO WCCIENOBAHUS — W3YYUTh BIUSHUE BHYTPUOPIOIIMHHOTO BBEIACHUS
AHTHCMBICIIOBOM MOCJIEAOBATEIIBHOCTA K TE€HY, KOJMPYIOLIEMY CHHTE3 PELEHTOPOB
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anruoteH3uHa-Il nepsoro tuna (ATI1A), ydacTBYIOIMX B PEryJISIIIUU apTEPUATBLHOTO
JaBJICHUA U B TIATOT€HE3€ TUIIEPTOHNYECKON O0IEe3HH.

Marepuajbl 1 METOAbI

OObekTOoM wHccienoBaHuss ObutM  S-MecsiuHble camilbl Kpeic JsmHUH HUCATD ¢
HACJIECTBEHHOM CTpECC-UHIYLIUPOBAHHOU apTepUAIbHOM TUIIEPTEH3UEN.
AprepuanabHOE JABJICHUE KPBIC M3MEPSUIM HEMPSIMBIM MeToJoM Ha xBocte (tail-cuff
method), ucnone3ys annaparypy ¢upmsl BioPac (CLLIA). AJl u3aMepsiii HECKOIBKO pa3
B TEUEHUE HEAENM [0 Hayaja HKCIIEPUMEHTa, 3aTeéM Ha CIEAYIOIIHMA JIeHb U B
MocJeAyoNMe JAHU TMOCcle WUHBEKIMU npenapara (no 2-3 Henmenb). Kpbickl ObuiH
pa3zielieHbl Ha IBE TPYIIBI 110 5 )KUBOTHBIX B KaXK0M.

[Ipemapar Ha OCHOBE AHTHCMBICIIOBOW OJUTOHYKJIEOTHUIHOW MOCIENOBATENBHOCTH K
redy peuenrtopa AT1A npencraisul co0oil HaHOKOMIO3UT K3 okcuaa TutaHa (TiOy
wii  okcuaga  kpemuus  (Si0z), momwmmsmHa  (PL) u cOOCTBEHHO
onmuroge3okcunykineornna (ODN). B kadecTBe  KOHTPOJBHOTO  Ipemapara
HCIOJIB30BaIN AHAJIOTUYHBIN HaHOKOMIIO3UT, HECYIIUI CIIy4aHYIO
OJIMTOHYKJICOTUAHYIO MOCIEA0BATEILHOCTb.

Hanoxomnosursl, Hecymme ODN-I, agpecoBannbie MPHK rena A7/A4, u KOHTPOJIbHBIE
ODN-I-R, BBOaMIM KpbiCaM BHYTPHOPIOIIMHHO, T.K. TJIABHOM MUIICHBIO SIBISIOTCA
nenesbie peuentopbl AT1A mouku. Conepxanne MPHK rena A7T/A w miaoTHOCTH
COOTBETCTBYIOIINX PELENTOPOB U3MEPSIIN B TKAHU NOYKH. [{J11 U3BMEPEHUS KOJIMYECTBA
ATIA peuentopoB B TKaHU IMOYKHA HCIOJIb30BAIM MMMYHO(MEPMEHTHBIM aHaIu3 U
HaOopbl peakTuBOB ELISA.

Pe3yabTaThl

BuyTtpubprommnanoe ogHokpaTtHoe BBenenue kpsicam quand HUCAT HaHokoMmmo3uTa
TiO,~PL-ODN-I ¢ aHTHCMBICIIOBO# TIOCIEIOBATEIBHOCTBIO K T'eHy perientopa ATIA
MIPUBEIIO K TUIABHOMY CHUKEeHUIO A/l (MakCcMMallbHBIM YPOBEHb CHUXKEHUS ~30 MM pT.
CT.), KOTOpPOE COXpAaHSETCs] HAa MPOTSKEHUU ABYX Hepenb. [Ipu BHYTpUOPIOIMIMHHOM
OMHOKpaTHOM  BBemeHMu  HaHokoMmmoszuta  SiO,~PL-ODN-I ¢ Tem  xe
OJINTOJIC30KCUHYKJICOTUIOM HaOmoganoch noHmwkenue AJl Ha ~27 MM pT. CT..
AHanornyHoe BBeaeHHE KpbicaM HaHOKOMITO3UTOB Ti02~PL-ODN-I-R mmm SiO,~PL-
ODN-I-R, HECYLIUX OJINTOAE30KCUHYKIICOTUIBI co CIy4alHbIMH
MOCJIEA0BATEIbHOCTSAMU, HE MPUBOAMIIO K MOHMKEHUIO apTEPUATIBLHOTO JTABJICHHUS.
3akiroueHue

B Hacrosimeit pabote mokazaHa 3(P(GEKTHBHOCTh BHYTPUOPIONIMHHOTO BBEIACHUS
AHTHUCMBICIIOBBIX OJIMTOHYKJICOTUAHBIX mocienoBarenbHocteir k MPHK rena A714
penienitopa aHruoTeH3uHa- | B koppekiuu ypoBHs AJl y THIEPTEH3UBHBIX KPBIC IMHUU
HUCAT'. Kpome TOro, 0JIMroae30KCUHYKIECOTHIbL, BBEJEHHBIE B OPTaHNU3M )KUBOTHOTO
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B COCTaBe NPEMJIOKECHHBIX HAHOKOMIIO3UTOB, MPUBOAAT K OoJee IUTEIBHOMY
noHWwkeHnto AJ[ 1O CpaBHEHHIO C TPAIUIIUOHHBIMH  (DapMaKOJIOTHUESCKIMHU
npernaparaMu.

baarogapuoctu

PaboTa BeImonHEHa mpu nojepkke rpanta Poccuiickoro Haydynoro ¢onga Nel6-15-
10073.

®YHKIIMOHAJBbHBIN AHAJIN3 BAPUAHTA CAUTA CIVIAUICUHT A B
TI'EHE C190RF12 IIPM HEMPOJIET'EHEPAIIUM C HAKOIIJIEHUEM
KEJIE3A 4 TUIIA (NBIA4)

Crnap6ep I1. !, Mapaxonos A.}?, ®dunartosa A%, lllapkosa W.1, Cko6nos M.123
Meouxo-cenemuueckuii nayunwiii yenmp, Mockea; 2Mockosckuii 20cyoapcmeenblil
Meoduko-cmomamonocudeckuil ynusepcumem um. A.1U. Eeookumosa, Mockea,
3Mockoeckuil pusuxo-mexnuueckuii uncmumym, Mockoseckas obnacmo,
Jloneconpyomuwiii

E-mail: psparber93@agmail.com

BBenenue

NBIA4 »5T0 ayTOCOMHO-pEIIECCHBHOE HACIEACTBEHHOE 3a00JjieBaHWe MPUUYUHON
KOTOPOTO SBIIAIOTCA T'OMO3WUIOTHBIE WJIM KOMIIAYH/-T€TEPO3UTOTHBIE IATOTCHHBIE
BapuaHThl B TeHe Cl90rfl2 wu xapakTepusyromieecss HapyIICHUEM TOXOJKH,
[TapkuHCOHM3MOM, MOBEACHUYECKUMU U TICUXUATPUUECKUMU CHUMIITOMaMH, aTpoQueit
3pUTENBHBIX HEPBOB. HaMm onmcaH KIMHUYECKHM ciydail 11-meTHero manueHTa c
MpU3HAKaMU HeuponaereHepauuu v tunuyHon MPT kapTuHOM, XapakTepHOW IS
HAaKOTUICHUS KeJe3a.

MarepuaJjibl 1 METOBI

[ToTHOPK30MHOE CEKBEHHPOBAHHWE ObUIO MPOBENEHO U JIAOOPATOPUH «TE€HOMEN»,
MockBa. BrbisiBIeHHbIE BapuUaHThl HYKJICOTHUHOM IOCJIENOBATEILHOCTH  OBLIU
BepuduimpoBanbl cexkBeHupoBanuem 1o Cenrepy. JHK Obuta Boimenena wu3
nepudeprdeckoil KpoBH C MOMOIILI0 (eHOI-XJIopoPopMHON 3KcTpakiuu. Kietku
HEK293T 6butu TpancdenupoBaHsbl MIa3MHUIHBIM MUHUTEH BEKTOPOM, COAEPIKAIIUM
UCCIIeAyEeMbI BapuaHT caiiTa ciulaiicuHra. AHaJu3 M3MEHEHHMs CIUIaiCMHra ObLI
npoBefeH ¢ nomompbto OT-IILP ananuza ¢ mocneayrommMM CEKBEHUPOBAHUEM IO
Cenrepy.
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Pesyabrarbl

[TosTHO3K30MHOE CEKBEHHpPOBAHKE BBIABHJIO J1Ba BapuaHTa B reHe C190rfl12, gacryro,
paHee omHcaHHYIO naToreHHyro aenenuto €.204 214delll [1] u panee HeomUCaHHBIN
BapuaHT caita craiicuara C.193+5G>A Bo BTOpoM HHTpoHE. DYHKIIMOHAILHBIN
ananu3 B kietkax HEK293T, tpancdenupoBaHHBIX MIa3MUIHBIM MUHUTEH BEKTOPOM
nmokaszaji, 4to BapuaHT C.193+5G>A npuBOAUT K MPONMYCKaHHIO BTOPOrO SK30HA.
BapuanT €.193+5G>A paspy1iaet JOHOPHBIN CalT CIUTaiCHHTa BTOPOT'O HHTPOHA, YTO
NPUBOJUT K MPONMYCKaHWIO BToporo sk3oHa reHa C19orfl2. OrcyrctBre BTOpOTO
9K30HAa COMBACT OTKPBITYIO PaMKy CUWTBHIBaHHUS, B pe3yJbTaTe 4ero obpasyercs
NPEKJIEBPEMEHHBIN  CTOM-KOJIOH. Hanuuume npexIeBpeMEeHHOro  CTOM-KOJOHA
OPUBOJUT K YKOpoueHHIo Oeika Oosjee yeM Ha 75% B pe3ylbTare 4ero B HEM
OTCYTCTBYIOT BC€ (DYHKITMOHAIBHO 3HAYUMBIE JIOMEHBI U €T0 (DYHKIUS YyTPAunBaETCS.
3akirouenue

Taxum o6pazom BapuanT €.193+5G sBnsieTcst MATOreHHBIM U IPUIUHOM 3a00JI€BaHUS Y
HAIIIETO MAalMEHTA. DTO MEPBbIA ONMMCAHHBIA NATONCHHBIM BapUAHT CaiTa CIJIACUHTA
pu NBIA4.

Jlureparypa

1. Hartig M. B. et al. Absence of an orphan mitochondrial protein, c19orf12, causes a
distinct clinical subtype of neurodegeneration with brain iron accumulation //The
American Journal of Human Genetics. — 2011. — T. 89. — Ne. 4. — C. 543-550.

HOPAJIPEHAJINH INEPEKJIFOYAET MEXEHXNWUMHBIE CTPOMAJIBHBIE
KJETKH HA TIPOBOCHAJIUTEJBHBIA ®EHOTHII
Yeuexun B.1, Msanosa A.!, Tropun-Kysemun 1.1, Kanuauna H.!, Humupunkuii 1.1
Mockosckuii 2ocyoapcmeennviii ynuseepcumem umenu M. B. Jlomonocosa

E-mail: v-chech@mail.ru

BBenenmue

Bocnanenne — marosoruyeckuid MpoLEecC, Pa3BUBAIOLIMKCS B OTBET HAa MECTHOE
AeiicTBie mNaTOreHHoro (hakTopa, HamnpaBiICHHbBIH HAa YHUYTOKEHUE areHTa u
pereHepannio TKaHu. BaXHBIMH yd4aCTHHKaMU BOCHAJICHUS U PETE€HEPALUH SIBISIOTCS
Me3eHxuMHbIe cTpomMasibHbie KiIeTKH (MCK), KoTophie BXOIAT B COCTaB OOJIBIITMHCTBA
TkaHeil opranu3ma. MCK cnocobusl nuddepeHIMpoBaTbcsi B HECKOJIbKO THUIIOB
KJIETOK, NMPUHUMAs Y4YacTHUE€ B pernapaldd M pereHepanuu MoBpexaeHus. Bropoi
BaxkHoM (pynkuueit MCK perynsiiuu BocnianeHusi. MCK BIHSIIOT Ha aKTUBHOCTD KJIETOK
MMMYHHOI CHCTEMBI TyTEM CEKPELMH LIMTOKMHOB, OKa3bIBasi MPOTUBOBOCHIAIUTEILHOE
nevicreue. @DyHkuuoHanbHas akTuBHOCTE MCK perynupyercss TOpMOHaMH H
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Helipomenuaropamu. OJHUM €3 KIIOYEBBIX PETYIATOPOB ATHUX KIETOK SIBISETCS
HOpAJIpEHAIMH, KOTOPBIA BIHSIET HA CEKPETOPHYIO aKTUBHOCTh U MU (PEepeHIIMPOBKY
MCK. Panee MbI MOKa3aid YHUKaIbHBIN (PEHOMEH MEPEKIIIOUeHUs] BHYTPUKIETOUHON
CUTHAJIM3AIMN, aKTUBUPYEMOW aJpeHOpelenTopaMu: HOPAJIpPEHAINH, CTUMYIUPYS
oera-anpeHopenentopsl B MCK, BbI3bIBa€T TE€TEPOJOTHYECKYI0 CEHCUTHU3ALMIO
anbdal A-anpenopeuentopo.  Ilpu  ctumymsuuun ~ MCK  HOpaapeHanmuHOM
AKTUBUPYETCS TPEUMYIIIECTBEHHO CHTHAJBHBIN IyTh OeTa-agapeHoperentopsl/Gs-
oenox/ageHunaTiukiIaza/fAM®, YTO COOTBETCTBYET JIUTEPATYPHBIM JIaHHBIM.
[ToMuMO HEMOCPEACTBEHHBIX KJIETOYHBIX OTBETOB JTO TPHBOAUT TakkKe K
TPAaH3UTOPHOMY TIOBBIIIEHUIO YPOBHS 3Kcrnpeccun aibdal A-aapeHepruueckux
pPEUENTOPOB M UX COMNPSDKEHUIO C KalbI[MH-3aBUCUMBIMU TYTSIMHU Iepeaadu
BHYTPHUKJIETOYHOTO curHajga. B pesynprare, yepe3 6 YacoB IMOCie NEPBUYHON
ctumyisanun MCK HopaapeHaanHOM HaOJI0aeTCsl MOBBIINICHUE YYBCTBUTEIBHOCTH
KJIETOK K 3TOMY TOPMOHY M TepeBoj KIETOK ¢ HAM®D-3aBUCHMBIX Ha KaJIbLHWM-
3aBUCUMBIC KJIETOYHBIE OTBETHl. B mgaHHOW paboTe MBI H3ydYaldd BIIUSHUE
HOpaJpEHAIMHA HAa CEKPEeTOpHYI akTuBHOCTH MCK, CBA3aHHYHO C peryiasuuen
BOCITAJICHHUS.

Martepuajbl 1 METOAbI

JIuHelHbIC ME3eHXMMHBIC CTpOMalibHbIC KieTkh; Meroauka NanoString, PanCancer
Immune Profiling Panel; npu6op BioRad BioPlex.

Pe3yabTaThl

C nomorpio MeToguknd NanoString Mel mpoaHaIu3upPOBaIIH, Kak U3MEHSETCS IPOQUIIb
skcripeccun 6osee yem 700 HUTOKMHOB U APYTUX OENKOB, aCCOLMHUPOBAHHBIX C
peryisnueld MMMYHHBIX KieTok. Mcnoms3ys PanCancer Immune Profiling Panel, mbr
nokazanu, uro npu crumyisinun MCK HopaapeHaanHOM TPOUCXOAUT YBEIMUYEHUE
ypoBHsA 3kcnpeccun PHK  1enmoro psiga mnpoBOCHAIMTENBHBIX I[IMTOKWHOB, HX
pElEnTOpOB W YYAaCTHUKOB CHUTHAJIBHBIX KAacKaJoOB, aKTUBUPYEMBIX OSTHUMU
perenTopaMu, ¥ CHMKEHUE YPOBHS JKCIPECCHH MTPOTHBOBOCIATUTEIBHBIX MOJICKYIL.
N3menenue ypoBHS 3kcopeccud 17 TMpOBOCHANUTENBHBIX IIUTOKMHOB — OBLIO
JIOTIOJTHATEIBHO MTPOBEPEHO HA YpPOBHE Oeka npu momorny nprbdopa BioRad BioPlex.
Mpb1  mokaszanu, dYTO TIPU JCWCTBUM HOpAJApPCHAIMHA TIOBBIMIACTCS CEKPEIns
MPOBOCTIATUTEIbLHBIX TUTOKUHOB |L-6, IL-8, G-CSF, IFN-G u MCP-1. [Ipu noBTopHOM
BO3JICUCTBUH HOpAJpEHATNHA, KOTJa CTUMYJIHPYIOTCS, TPEUMYIIECTBEHHO, abdal A-
aJIPCHOPEIICNTOPhI, CYIIECTBEHHOTO HW3MEHEHHUS OKCIPECCUW IUTOKUHOB  TI0
CPaBHEHUIO C OJIHOKPATHOW CTUMYJISIMEH KJIETOK HE MPOUCXOIWIO. ITO MOXKET
CBUJIETEIBCTBOBATH O TOM, YTO TpoBocnanuTenbHbii GpeHorun MCK npuobperaroT
BCJICJICTBUE aKTUBaLUK OeTa-, a He alb(dal-aipeHopernenToposB.
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3akiouenue

Takum o00pa3zom, Mbl YCTAaHOBWJIM, YTO BO3JeHCTBHE HOpaapeHanuHa Ha MCK
OPUBOIUT K MOBBIIIEHUIO CEKPELUN MTPOBOCHATUTEIBHBIX IUTOKUHOB, B TO kK€ BPEMS
KJIETKH CaMHM CTAHOBSITCS 0oJiee BOCHPUUMYMBBEI K ACHCTBUIO 3TUX Mosekyil. MCK
NEPEKITI0YAIOTCSA ¢ AaHTUBOCIIAIUTENIBHOTO Ha MPOBOCHAIUTENBHBIN (DEHOTHII.
baarogapuocTu

Pa6oTa mpoBoaunack pu nomuepxke I'pantos [Ipesunenta Poccun MK-3167.2017.7
u PHO 14-15-00439.

N3YYEHUE PACHHPEAEJEHUS ITOJIMMOP®U3MOB I'EHA
PEIIEIITOPA TRPV1 Y HAIIMEHTOB C YIIU30JUYECKO MUT'PEHBIO
N 3I0POBBIX JINL]

Slkyoosa AL, Masumok 10.}, Pussanos A.l, Funamarymwmn P.12
! Kasanckuii ¢hedepanviiii ynusepcumem; > Yuueepcumem Bocmounoii Quuasnouu

E-mail; alionesity@gmail.com

Beenenne

MeMm6Opannsie TRPV1 penentopbl SBASIOTCA HECEICKTUBHBIMM  KAaTHOHHBIMU
KaHAJIAMH, aKTUBUPYEMBIMH TeTuIOM (>43°C), mpoTOHAMH, ATKATIOUIOM KI'YUETO ImepIia
KallCaullMHOM, W JKCIPECCUPYIOTCS B HEUPOHAX TPUTEMUHAIBHOW CHUCTEMBI, TAKKE
YYacTBYIOT B BOCHpUITHH niepudepudeckoit 6omu (1,2). I[To coBpeMeHHbIM JaHHBIM,
TRPV1 penenTopbl BOBJICUEHBI B MATOI€HE3 MHUTPEHU, OJHOW M3 HanOoJiee YacThIX
HEBPOJIOTMYECKUX TMATOJOTUH. AKTHBAlMS JaHHBIX PEUENTOPOB MPUBOIUT K
BBICBOOOKJICHUIO TEHETUYECKH POJCTBEHHOTO KanbluToHuHYy Tmeneruna (I'PKII),
OCHOBHOT'O MeauaTopa OOl MPU MUTPEHHU, U PA3BUTHIO HEUPOTCHHOI'O BOCHAJICHUS
(3,4).

CymiectByeT npeanofioxkenue, yro noaumopdusm rena TRPV1, nokanuzoBanHoro B
17p13 xpomocome, 1rs8065080 (1911A>G) urpaer BaxHyIO pOjJb B HacCIeTyeMBbIX
M3MEHEHUSIX BOCIPUMMYHUBOCTH OOJIH.

[lenpro maHHOTO WCCIEMOBAaHUS OBLJIO OICHUTh BAPUAHTHI OJHOHYKJICOTHIHOTO
nosmmMopduzma (OHII) rera TRPV1 y GOnpHBIX MHUTpPEHBIO W 30POBBIX JHIl, U
BbIABUTH accounanu OHII rena TRPV1 ¢ knuHuYeCcKUM POSIBIEHUEM MUTPEHH.
Marepuajibl 1 METOAbI

B wuccrnenoBanue ObUIM BKIIOYEHBI 9 TMaIMEHTOB C YCTAHOBJICHHBIM JUArHO30M
SMU30MYECKass MUTPEHb COIVIACHO JWArHOCTUYECKUM KPUTEPUSIM MUTPEHH TI0
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Mexnynaponnoit knaccuduxanuu rojgosaod Oomm Il mepecmotpa (2013), u 45
3I0pPOBBIX JHI] KAK KOHTPOJIbHAs rpynna. /sl yTouyHeHus: 1uarHo3a 3Mu30InYeCKOn
MUTPEHH Yy TAIMEHTOB TNPOBOJWJICS cOOp aHamHe3a, BKJIOYas MOAPOOHYIO
XapaKTEPUCTUKY MPUCTYIOB: HAIMYUE/OTCYTCTBUE ayphl, YaCTOTY, MHTCHCHUBHOCTb
00J1eBOTO CHUHIpOMa, 11 OOBEKTUBU3ALIUN OLIECHUBAEMOTO 10 BU3yaJIbHO-aHAJIOTOBOM
mkane (BAIL). JHK u3 xpoBu Belmensiain (HeHOI-XI0pOhOPMHBIM METOJIOM C
MOMOIIIbI0 Habopa peakTUBOB MpousBojcTBa «JIutex» (Poccus) cormacHo MeToauke
MIPOU3BOAUTEIIA.

Onpenenenne OHII rema TRPV1 1911A>G  npoBoguiv METOAOM  ajlieib-
crenuduynoit ITLP ¢ ucnonp3zoBanrem ABYyXNpaMEpPHOM TECT-CUCTEMBI COOCTBEHHOM
pazpabotku. IlpogykThl  ammiudukanud — JETEKTUPOBAIM  METOJOM  Te€llb-
anektpodopesa B 1% arapo3zHom rene. ['eHOTHIBI ONpeAesisiin M0 HATUYUIO aJlieib-
cnenupuuneix [MIP-npoxykToB..

Pe3yabTaThl

ITo pe3ynbratam npoBea¢HHOM anmnenb-cnenuduunoii I[P ycraHoBIEHO, YTO YaCTOTHI
IF€HOTUIIOB B KOHTPOJIbHOM TpylIe pacupeieiuIiuch CIEeAyIoIUM 00pa3oMm:
roMo3urotel AA — 35.6%, rereposurotel AG — 40.0%, romosuroter GG — 24.4%.
Cpenn manueHTOB C SMHU30JWYECKONM MUIPEHBK) YaCTOThI T€HOTHUIIOB COCTABWIIH:
romo3urotel AA — 33,3%, rereposurotel AG — 33,3%, romosurotel GG — 33,3%.
Taxum oOpa3om, peIBapUTENbHbIE JaHHBIE CBUJETENBCTBYIOT O Ipeodananuu AG u
AA TEHOTHIIOB B KOHTPOJBHOW TPyHNIlE MO CPaBHEHHWIO C TPYIIIOW NAIUEHTOB C
Murpesbro. OnHAKO Majasi YHUCIEHHOCTh JAHHOM TpYINIbl HE MO3BOJSET ClENaTh
OJIHO3HAYHBIN BbIBO. 11 momyyeHus 0oJiee JOCTOBEPHBIX PE3YIbTATOB IJIAHUPYETCS
MPOJIOJDKATh UCCIENOBaHUsS Ha OoJbllIeid BBHIOOPKE MAIMEHTOB C YCTAHOBIIEHHBIM
JUArHO30M 330 JMYECKON MUTPEHHU.

3akirouenue

[To pe3ynpTaTaM mpeaBapuUTeNbHBIX HccheaoBanuil moaumopduszma 1911A>G B rene
TRPV1 B rpynne 001bHBIX MUTPEHBIO HAOMIOAAETCs 00Jiee BBICOKAs YaCTOTa FTeHOTUIIA
GG u 6onee Hu3kas yactora reHOTHNOB AG u AA 1O CpaBHEHHIO C KOHTPOJHHOU
rpynnoil. HeoOxonumo npoBeeHue JONOJHUTENBHBIX UCCIEAOBAHUI ISl IPOBEPKU
3TO TUIMOTE3bI.
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AHNAM

coBpeMeHHas naboparopus

Kommanusa  Jlmadm  sBIA€TCA  KPYNHEHWIIMM  MOCTABIIMKOM  COBPEMEHHOIO
nabopatopHoro oOOpyJOBaHUST Ha POCCUMCKOM pbIHKE. Karamor KommnaHuu
HacuuThiBaeT Ooznee 500 000 HammeHOBaHUN MPUOOPOB, PEAreHTOB U PACXOAHBIX
MaTepUaJIOB JIJIs MEIUIIMHCKUX U HAYYHO-UCCIIEA0BATEIBCKUX JTa00paTOPHUH.

B karaore kommaanu IpeACTaBJICHA IIPOAYKIHA BEAYIINX MUPOBBIX HpOHSBOI[I/ITeJIeﬁi
Abcam, Applied Biosystems, Binder, Bio-Rad, Corning, Eppendorf, Illumina, lon
Torrent, Lexogen, Oxford Nanopore, Panasonic (Sanyo), Sage Sciences, Sigma-
Aldrich, Thermo Fisher Scientific, Qiagen.

 Habopbl 1 MOATOTOBKH OHMOJUOTEK, JUISI BBICOKOIPOU3BOJIUTEIBLHOTO
cekeHupoBaamst NGS, mma  ucciienoBaTeIbCKUX padOT B OHKOJIOTHH,
PEIPOAYKTUBHONH MEIUIIMHE, B HW3YYCHHHM HACJICJICTBECHHBIX 3a00JICBaHMIA,
pearcHThl U HaOOPHI JJIS KalTMUISIPHOT'O CEKBEHUPOBAHHUSI.

» CekBeHATOPHI KAaMWUISIPHBIE U BhIcOKOTIpon3Boautenbubie NGS, obopynoBanue
s aHammsa kadectBa  HK g NGS, poGoTusmpoBaHHBIE CTaHIMM IS
MOJITOTOBKU OMOMOTEK U CEKBEHUPOBAHU.

* Bce pna [P, pearentsl, HAOOPHI, MIACTUK, aMIUTU(PUKATOPHI

» Hanonoposeie cexBenatopsl Oxford Nanopore, HaOopbI I CEKBEHUPOBAHHMSI

JIHK u PHK.
*
000 «[lnasmy» www.dia-m.ru
Mockea HoBocubupck KaszaHb Cankr-lMetepbypr PocToB-Ha-[loHy Mepmb BopoHex
yn. Maragaxckas, 7/3 np. Akag. yn. apucKoi yn. Mpodeccopa nep. Cemauro, 114 Mpegcrasutent Ten./haxc:
Ten./pakc: JlaBpeHTbeBa, 6/1 KommyHel, g. 6 Monosa, 23 Ten/dakc: 8 YO0 (473) 232-4412
(495) 747-0508 Ten./akc: Ten/axc: Ten./dakc: (863) 250-0006 Ten./akc: voronezh@dia-m.ru
sales@dia-m.ru (383) 328-0048 (843) 210-2080 (812) 372-6040 md@dia-m.ru (342) 202-2239
nsk@dia-m.ru kazan@dia-m.ru spb@dia-m.ru perm@dia-m.ru
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NMQRCK

Life Science nogpaszaenenne komnanuu Merck o00beTMHUIIO B ce0€ MPOAYKTHI U YCIYTH
MHUPOBOTO Kjacca, HHHOBALMOHHBIE BO3MOXXHOCTH U HCKIIOUUTEIbHBIA TallaHT
komnanuii Merck Millipore u Sigma-Aldrich, ctaB ogHUM U3 T100ANBHBIX JUIEPOB B
HarpaBineHun Life Science. OO0benuHEHHE OCHOBAHO Ha B3aUMHOM JOTOJTHEHUH
CUJIBHBIX CTOPOH 00€MX KOMITAaHHWH M TI03BOJISET HaM OTBeYaTh BammmM notpedHOCTIM
ente ayumie. Tenepp B HameM noprdene 6omee 300,000 mpoaykToB. Cpenu KOTOPHIX
o0opyI0BaHUE U MaTepUalIbl JIJIsl KJIIETOYHOTO aHAJIN3a, CTEPUIIN3YIOIeH (GUIbTpalui,
kierounble TMHUUM ECACC u conmyTcTByiiue 0ygepsl, peareHThl, MUTaTeIbHbIE CPEJIbI
Y ToCcy/1a JUIsl MOATOTOBKH U MOICUETa KIETOK, KYJIbTUBUPOBAHUS U IETEKIINH, aHAIN3a
OCJIKOB, TTEPBUYHBIC U BTOPHYHBIC aHTHTENA, MPUOOPH M HAOOPHI MHCTPYMEHTOB IS
MYJIBTHIUICKCHOTO aHaJIN3a, a TAKXKe IMUPOKUN CIIEKTP IPYTUX MPOAYKTOBBIX PEIICHUI
B 00JIaCTH DKCHPECCHHU, IKCTPAKIIMM M KOJWYECTBEHHOTO AaHAINW3a, OYHCTKH H
KOHILIEHTPUPOBaHU OEITKOB, OEJIIKOBOTO 3JIEKTpodope3a U ASTEKIUH, a TAKKE CUCTEMBbI
MOJTyYEHHUSI CBEPXUYNCTON BOJIBI.

Hama mmpokast TMHelKa WHHOBAIIMOHHBIX TPOIYKTOB U TEXHOJIOTHICCKUX PEIICHUM,
cOalaHcupoBaHHass  Teorpadguss W 3HAYMTENBHBIC  TPOW3BOJICTBCHHBIC U
MCCJIEIOBATEILCKIE BO3MOKHOCTH, TIO3BOJISTFOT HAM TIPEIBOCXUINATH U yIOBJICTBOPSITH
MOTPEeOHOCTH KIIMEHTOB, TaK KaK BCE, UTO MBI JielaeM, HAUMHACTCS C Halield oO0Iei
I[EJIM — peniaTh caMble CepbE3HbIE MPOOJIEMBbI B KU3HU M HAYKE B COTPYIHUYECTBE C
1100aJIbHBIM HayYHBIM COOOIIECTBOM.

=] Merck
115054, r. MockBa, yi. Banosas, 1. 35
[ +7(495) 937-33-04, 8-800-100-7425
=
E-mail mm.russia@merckgroup.com / ruorder@sial.com
WEB merckmillipore.com / sigmaaldrich.com
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Kommnanus Anamen 3aHUMAaETCA
peaym3anuel mpoekToB B obiactu Life
Sciences, obecreuynBacT CEPBUCHYIO H
ANTUIMKAIMOHHYIO TOJIEPKKY CBOETO
000pyI0BaHUS, a TAKKE METOIUUYECKYIO
U JI00YI0 JPYTYI0 TOAJIEPKKY — CBOUM
KJIMCHTaM.

B KaxIOM W3 INEPEUUCICHHBIX HANpPABICHUA MBI IPEACTABISIEM COBPEMEHHOE
BBICOKOTEXHOJIOTHYHOE O0OpYIOBaHUE, KOTOPOE MOXKET OBITh HIEHHOW OCHOBOMU
7abopatopud MU IIUPOKUNA IE€PEUYeHb HEOOXOAMMBIX [UIsl TOJHOLIEHHOM paboThI
PacXOJHBIX MaTEPUAJIOB U PEArcHTOB.

QVADRO

D
0

Kommanus Qvadros-Bio npeanaraeT coBpeleHHbIE KOMITIEKCHBIE PELISHHUS:
u

m
€
e 000pyI0BaHUE TSI OPTaHU3AIMH 0M0OaHROB 10000 MaciiTada — OT PyYHBIX CHCTEM

t .
XpaHEHHMsI, CKAHEPOB M MPHUHTEPOB LITPUX-KOJOB ISl HEOOJBIIMX JIA0OpaTOpHil 10

HaJEKHBIX aBTOMATU3UPOBaHHBIX cucteM ypaHeHuss LICONIC;

2
e 000pyIOBaHKE JJIsI OpPraHU3aUU KPUOOAHKOB - KPUOXPAHWIIHINA, KPHOPE3EPBYaphl U

KproreHHsie Tpybomonposoasl CryoThern), cucrema xparnernus o6pasnos C+CRYO,

S
Kpro3aMopaxkuBaTenn u 2D kpuonpoOoupku;

FeHomuka lTpomeomuka

- pean-maim [1LP -24 MPPPIBPIRShHD

- mapaemHoe obozaweHue - 2e/1b-00KyMEeHMuUposaHue

- 8bl0eneHue HK - cUCMeMb
MEXMOEKYAPHO0

g3aumooelicmaus



® MHOT033/Ia4HbIe POOOTH3UPOBAHHBIC TWIATHOPMBI 1T ABTOMATHU3AIMK Pa3THYHbIX
nabopaTtopHbix onepanwii: Beiaenenue JJHK, nocranoska I11[P, mpo6omoaroroBka st
NGS, wMacc-cnektpomerpuu u  xpomatorpaduu, mnpoBeneHue HDA wu

AJIMKBOTHPOBAHUC,

® COBpPEMEHHOE OOOpyIOBaHUE i HAOMIOACHHS 3a KIETOUHBIMH MPOIECCAMH OT

npoaudepanuu 10 aHTHo- U HelporeHesa, popmupoBanus 3D KyabTyp;

e 000pyA0OBaHKE, PEAKTUBBI U PACXO/IHbIE MaTEpUAIbI ISl MOJIEKYJISIPHOM U KJIIETOUYHOU
OMOJIOTHH, IMO3BOJISIIOIINE OCYIIECTBUTH JIIOObIE pabodMe IMPOLEcChl COBPEMEHHBIX
OMOJIOTUYECKHUX UCCIEOBAaHUM, — OT KYJIbTUBUPOBAHUS KJIETOK U TKAHEH U KJIE€TOYHOIO
aHanu3a JO0 BBIACICHUS U U3y4YeHUs O€JIIKOB M HYKIEHHOBBIX KuciuoT, [ILIP,

KIIOHUPOBAHUA 1 CCKBCHHUPOBAHUS.
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----2:.- -Agilent
: Trusted Answers

About Agilent Technologies

Agilent Technologies Inc. (NYSE: A) is a global leader in life sciences, diagnostics, and
applied chemical markets. With more than 50 years of insight and innovation, Agilent
instruments, software, services, solutions, and people provide trusted answers to its
customers' most challenging questions. The company generated revenues of $4.47
billion in fiscal 2017 and employs 14,200 people worldwide. Information about Agilent

Is available at www.agilent.com.

O komnanuu Agilent Technologies

Komnanusa Agilent Technologies — muposoti nudep Ha pviHke MeOuKo-OU0I02ULeCKUX
ucciedo8anull, OUASHOCMUKYU U NPUKIaonou xumuu. Ha npomsocenuu yyxce d6onee 50
Jlem OMKpulMULl U UHHOBAYUI, NPUOOPLL, NPOSPAMMHOE 0becneyeHue, Cepeuc, a MmaKmce
Komaunoa npogheccuonanos Agilent npedocmasnsaiom omeemvl HA camble CLONCHbLE
sonpocwl kiuenmos. 3a 2017 ¢hunancoswiii 200 KOMNAHUSA NOJYYULA YUCTYIO NPUOBLILL
4,47 munnuapoa oonnapos CILIIA, ee obowuil wmam 6 guiuairax no cemy Mupy
cocmasnsiem 14 200 uenosex. Hnghopmayus o komnanuu Agilent oocmynua no aopecy:

www.agilent.com.
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