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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."?

YInstitute of Biomedical Problems of the RASmonosov 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 lateralisvere 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 (NDUFBS,
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 NR4A3and 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
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for other transcriptional regulators (ESRRGand PGG-1 }J 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 mMRNA 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.>* Akimova I.}, Marakhonov A.*?, Skoblov M.}
'Researchsenter for Medical GeneticdMoscow Institute of Physics and Technotogy
*Research and Clinicahstitute for Pediatrics at the Pirogov Russian National
Research Medical UniversityGenomed 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

8 Life of genomes, 22-24 mas 2018,
Ka3zanp


mailto:borovikov33@gmail.com

NGS analysis as well as subsequent CMA (if necessary) was performed in Genomed
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 ¢.190A>G was found in a hemizygous state with a large
chromosomal deletion of 121 kb (hg19::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.}, Gamirova R.*?
'Kazan Federal UniversityKazan State Medical Academy

E-mail: r-gamirov@mail.ru

Introduction
With the development of new molecular genetic methods, genetic studies help to
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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 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 PRRTZ2 gene: 2 patients), with
symptomatic genetic forms: GLUT1 deficiency syndrome (mutation in the SLC2Al
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
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informative starting genetic method is the chromosomal microarrays analysis.

2. In the absence of these signs in patients with epileptic seizures, the most optimal
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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REGULATION OF HIBERNATION: DORMICE FUNCTIONAL GENOME
ANNOTATION PROJECT
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Nigmetzyanov I.*, Vikhlyantsev 1.3, Penin A.%, Gusev O.*%’
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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
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musculoskeletal adaptation “Dormice functional genome annotation project” was
launched. At the outset, sequencing and assembling genome of edible dormice were
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.}, Popov D.}, Shagimardanova E.?, Gusev O.%,

Kolpakov F.%, Vinogradova O.*

YInstitute of Biomedical Problems of the RASazan Federal Universitylinstituteof

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 PPARGC1Agene expression via
the canonical and alternative promoters in human skeletal muscle.

Materials and methods
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Seven untrained males performed a one-legged knee extension exercise (for 60 min), a
model of acute stress. Samples from the m. vastus lateraligvere taken prior to, 1 h and
4 h after exercise. Postexercise PPARGC1Agene 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
expression in muscle are conserved; therefore the canonical promoters of human and
mouse PPARGC1Awere 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 PPARGC1Agene. 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 SNAI1-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 PPARGC1Agene 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):775-89.

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.*?2
Moscow Institute of Physics and Technology, Moscow, RGBsiaearch 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 mMRNAs and microRNAs were retrieved from FANTOMD5 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
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“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-mMRNA
interactions and revealed groups with different activity. We revealed two interesting
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.%, Kalinina N.}, Fadeeva J.*, Sysoeva V.!
'Department of Biochemistry and Molecular Medicine, Faculty of Medicine,
M.V.Lomonosov Moscow State University, Moscow, Russia
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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
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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 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."'?
'Kazan (Volga region) Federal Universitgazan, RussiaTexas A&M University
Health Science Center, Microbial Pathogenesis and Immunology USA

E-mail: tatyanashirshikova@yandex.ru

16 Life of genomes, 22-24 mas 2018,
Ka3zanp


mailto: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.

Bioinformatics analysis of Serratia marcescendbll 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
madAB-like genes in the genome of laboratory strain Serratia marcescerfaM6.
Materials and methods

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

Analysis of S. marcescenSM6 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 entericaerovar Choleraesuis str. SC-B67 and have a surrounding
similar to that in those bacteria. Two more macAB-like genes of S. marcescenSM6
genome (SM6_875-876 and SM6_1583-1584) are absent from E. coliand 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 1l
release [Xu et al, 2009]. MacAB efflux pump E. coliand Salmonella typhimuriuns
involved in iron homeostasis through facilitating of the protoporphyrin 1X release
[Turlin et al.,2014]. S. entericaserovar 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. marcescenare
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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TEHETUYECKHHA NOJIUMOP®HU3M IIEHOMOMYJISIIINA FRAGARIA
VESCA L 3AITIOBEJJHUKA «BbOJIBHIASI KOKIIHAT'A» (PECITYBJIUKA
MAPH 3.J1)
Ba6smaua D.!, Ty6posras C.*
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BBenenue

Hapymienne o00poTa TMOKOJEHUS SBISETCS OTHUM U3 (PAKTOPOB KPUTHYECKOTO
COCTOSIHHUS ~TIOMYJISIIIUM, BBHIMQJACHUIO €€ W3 PACTHTEIbHOTO coolmiecTBa. B
3HAUUTETBLHON CTETEHH STO MOXET OBITh CBS3aHO C 3aTPyJHEHHSIMHU TMpolecca
o0pa3oBaHUsI CEMSH, B pe3yJIbTaTe YeT0 MOMYJISIIUN JIECHBIX BUIOB MOTYT JJIUTEIHHOE
BpeMs TMOJJCPKUBATh YHUCICHHOCTh 3a CUET BEreTaTUBHOTO Pa3MHOXKEHUSI.
[IpoBeneHHbIC paHee MCCIETOBAHUS MOKA3alH, YTO B I[CHOMOIYJISIUAX 3€MIISTHUKH
necHoit (Fragaria vescal.,) Ha JeCTPYKTHBHBIX y4acTKax BO3pacTaeT MHTCHCHBHOCTb
BETETAaTUBHOTO PACCEICHUS, YTO MOXKET BBI3bIBATh CHIDKEHHE TI'€HETHYCCKOTO
nonumopdusma [1]. Llenpo JaHHOTO  HWCCIEIOBAHMS  SBUJIOCH  BBISIBIICHHE
TeHETHYECKOTO Pa3sHOOOpa3vs MPUPOIHBIX IEHOMOMYISIIIUN 3eMJISTHUKN JIECHON B
YCJIOBUSIX HApPYIIEHHBIX MECTOOOUTAHUI U KIIMMAKCOBBIX COOOIIIECTB.
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MatepuaJjbl 1 METOBI

C6op wMarepwana mpoBogwid B PecnyOnmuke Mapu On Ha  TeppUTOpHH
['ocynapctBenHoro mnpupogHoro 3anoBeaHuka «bonbmas Kokmara»y B 2017 r. Bo
BCEX MECTOOOMTaHUAX depe3 Kaxzablie 10 M. oTOMpanuch pacTeHUs BUPTUHUIBLHOTO
OHTOT€HETHUYECKOTO COCTOSTHUSI. AHAJIU3 F€HETUYECKOTO MOJUMOp(uU3Ma MPOBOIUIH
MeToZ0M cirydaiiHo aMmiuiuduiupyemoit nosmumopdnoit JJHK (RAPD-ananus).
PesyabTarsl

[Ton6op RAPD mpaiimepoB, BBISBISIONIUX BHYTPUBHIOBOW MONIUMOP(HU3M TreHOMa
Fragaria ves@ L, mpoomgmncs ¢ wucnonp3oBanueM 12 cranmapTHbiX 10-
HyKJIeoTHaAHbIX mpaiimepoB cepun OPA, OPG, OPB (Operon Technologies, USA),
paHee OTOOpaHHBIX KakK d()QPEKTUBHO BBIABISAIONINE TEHOMHBIN MOAUMOpPhU3IM
npencraBureneld Fragaria. Yacte mnpaiiMepoB HE TO3BOJIMIN HIACHTH()UIIMPOBATH
reHOTUIIBl BceX oOpasnoB. Jlumbe 5 mnpaiiMepoB OBUIM CIIOCOOHBI  BBIIBUTH
BHYTPUBHUJIOBOW TonuMopdu3M TeHoMa y aHanmm3upyeMbix Fragaria vesca L.
[TonoGpannsie mparimeper OPG11, OPBO08, OPA20, OPA1l7, OPAIS, Obun
HCIIOJIL30BaHbI IJI OLIEHKH T€HOMHOTO MoauMopdur3Ma 0TOOpaHHBIX 00pas3IloB.
3akir0ueHue

3HaueHUs CXOJICTBA, MOJyYEHHBbIE B aHanmu3ax matpui] nojgodus RAPD-mapkepos,
NOJATBEPANUIIN, YTO CYIIECTBYET pa3jInyMe MEXIYy T€HETHUYECKUM IOIUMOPPU3MOM
Cpely MOIMYJSIUKM C pa3HOM MHTEHCHUBHOCTBIO MOJIOBOIO IMPOLIECCAa U BET€TaTUBHOIO
pacceseHus.

Jlureparypa

1. y6poBuas C. A. JKU3HEHHBI LMK U pPEreHepallMOHHBIE HHUIIU TPABSIHUCTBHIX

pacTeHull B JiecHbIX coodecTBax // Cubupckuii necHol xypHan. 2016. Ne 3. C. 24-
33.

HOBBIN MATOTEHHBIN BAPUAHT CILUIAVICUHT A B TEHE PALB2,
BBISIBJIEHHBIM ITPU TPAHCKPHUITIIIMOHHOM AHAJIN3E
Bsixupena IO.l, becconoBa H.l, KonoBanos CD.2, Cxo6ios M 13
WLa1v o cf 41 A [[hE g @tsd3;Hles iy offifCodeR W d L
sjfdedujmMSd?2 ddzmisdlskls (4 MkHOkmlse j dadz
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Msbl mpencraBisieM KIMHUYECKMM ciydail aHemMun OaHKOHM, OCIOXKHHUBLICHUCS

Meyio0macToMoi. [ morcka mpuyuuHb 3a001€BaHus MpoOaH y OBLIO TIPOBEICHO
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MOJTHOOPK30MHOE CEKBEHHpOBaHWE. bbI1 OOHapy>KeH HYKICOTHIHBIA BapuUaHT B
rerepo3urotHoM  coctossauu:  chrle:  23649206GACAA>G  (ren PALB2,
c.172 _175del). Bapuant PALB2 ¢.172_175del, pannee onucaHHbIl KaK MaTOI'€HHBIH,
Ob1 oOHapyxkeH y Marepu. MLPA-ananu3 nis mowcka Aeienuil Wid JyTUTAKaIui
rena PALB2 He BbISIBUI M3MEHEHHUH 4KClIa KOMHUHM 3K30HOB. M3-3a cMepTu pebeHka
JanbHEHIIe HWCCIAeA0OBaHUS MPOBOAMWINCH OTIy. IIpoBeneHHbIE MOJIHOIK30MHOE
cekeHupoBanne W MLPA-ananmn3 rena PALB?2 He BBISIBUIM TaTOTCHHBIX
HYKJICOTH/IHBIX BapuaHTOB. [loydeHHbIE pe3yJabTaThl TOBOPAT B TOJIb3y HAJIUYHS B
TreHOME OTIIa JIMOO CHHOHMMHYHBIX BapUAHTOB, GUIBTPYEMBIX MPHU aHAIN3E TAHHBIX
CEKBEHUPOBAHMUSI, JIMOO MHTPOHHBIX, KOTOPBIE HE MOKPHIBAIOTCSA MPU CEKBEHUPOBAHUU
HK30Ma.

J1Jist moucka BapuaHTOB HAMH OBLIT TIPOBEJICH TPAHCKPUIIIMOHHBIN aHAIIU3 CTPYKTYPHI
MPHK rerma PALB2 B kxpoBu otia ¢ momormisto OT-IILP. B xoxe ananmusa Obuia
oOHapyxeHa uzodopma ¢ mpomyckom 11 3K30HA, OTCYTCTBOBABINIAsl B KOHTPOJIHLHOM
oOpazue. IIpu cekBeHupoBanuu 11 3K30Ha M MpUJIEralOIMX K HEMY pallOHOB ObLIa
oOHapy»keHa aenerus 6 HykiaeotuaoB (Chrl6:23625423 23625429del) B untpone 10,
3aTparuBaroiias KOHCEHCYCHBIM CallT cruiaiicunra. Jljis BepuduKanuy naToreHHOCTH
OoOHapy)KEHHOTO BapHaHTa ObLI MPOBEICH aHAIW3 CIUIACHHIa B cUCTeMe in Vitro,
MOATBEPIMBIINNA TTATOTeHHBIN 3¢ dekT. bruonndpopmaTuyecknii aHaan3 moxasal, 4To
orcyrcTtBue 11 3K30HAa TPHUBOAWT K CABUTY pPAaMKH CUHTHIBAHUS W OOpa30BaHUIO
ykopoueHHOTo Ha 142 amuHOKHCI0TH Oenka (P.(Asn1039Glyfs*7)). Oto ykopouenue
m3mensieT crpykrypy WDA40-moBropoB Ha C-xonme Oenka. [lo nmrepaTypHBIM
naHHbIM yKopoueHnue jomeHa WD-40 npuBoauT Kk HeyHKITMOHATBHOMY O€JIKY.
Takum oOpazom, HamMu ObLT Hal[CH HOBBIM MHTPOHHBIA HYKJICOTHIHBIA BapUaHT B
reae PALB2 p.(Asnl1039Glyfs*7), mpuBoasimuii K HapyIICHHIO CIUIAHCHHTa, YTO
MPOSIBIISIETCS. TIPOITYCKOM DK30HA CO CABHUTOM pPaMKH CUYUTBHIBAHUS, YTO HW3MCHSICT
HOpMaJIbHYI0 (GyHKIMIO Oenka. [lpm Hamwmumm apyroro MaTOreHHOTO BapuaHTa B
KOMITayH-TE€TEPO3UTOTHOM COCTOSTHUU Pa3BUBACTCSA KIMHUYECKAs KapTHHA aHEMUU
DaHKOHH.

CEPOTOHUMH BBI3BIBAET I'ETEPOJOI'NMYECKYIO CEHCUTHU3AIINTIO
AJIb®ATA-AJIPEHOPELEINITOPOB B ME3EHXUMHbBIX
CTBOJIOBBIX/CTPOMAJIBHBIX KJIETKAX
HBanoBa A.l, YeuexuHn B.l, Tropun — KySI)MI/IHA.l
T 5M¢ tsesfpthdzH O te isded afzias @dgfsidath | s B dzsse O
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Bsenenue

Me3zenxumubie cTBOIOBbIE/cTpoMalibHbIe KIIeTKH (MCK) BBISBIISIIOTCS. B OOJIBITUHCTBE
TKaHEel opraHrM3ma U UrparoT KIIOUYEBYIO pojib B MPOLIECCcax penapaluu, pereHepaiuu
u nojaepxkanun ux romeocrtaza. MCK cnocoOHbI quddepeHunpoBaThCsi B KICTKU
COCIMHUTEILHON TKaHM, TaKHE KaK 0CTe00JIacTh, XOHApoOmacThl u agunonutel. MCK
Takke obOmamaroT cekperopHor ¢yaknuenrn. MCK cekpetupyloT mnapakpuHHBIC
(bakTopel,  pEryaupys  MPOIECChl  pemapalui ¢  pereHepalud  TKaHEH.
O yHKIMOHAIbHAS AKTUBHOCTb MCK perynupyercs rOpMOHaMU 51
HEeHpoMeInaTopaMu, a OJHUM M3 KIIOYEBBIX perynsaropoB ¢ynkuuit MCK sBasercs
HopaspeHanuH. Panee Mbl mokasanu, uro B MCK skcrmipeccupyrorcst Bce OCHOBHBIE
130(OpMBI aJIpEHOPELIETITOPOB, HO OOJBITUHCTBO U3 HUX HE COMPSIKEHBI C KaJIbIIUIA-
3aBUCUMOWM  CHCTEMOM  BHYTPUKJIECTOYHOM CUTHAJW3alHUU. ODTO  COMPSIKCHUE
PETYIUPYETCS TPHU y4acTUu OeTa-aapeHOpeenTopoB. [Ipu CTUMYISINA CUTHATBHOTO
nyta Oera-agperopenentopbl/ GS-0enok/aneHmiarnukia3a/mAM® dgepes 6 yacoB
MPOWCXOJWT  TPAH3UTOPHOE  TIOBBINIEHWE  YPOBHSA  JKcmpeccuu  anbdal A-
aJIpEHOPEIENTOPOB U, KaK CJIEJICTBHE, MOBBINIeHHE dyBcTBUTEIbHOCTU MCK K 3TOMY
ropMoHy. B nanHoi pabGoTe Mbl M3y4aiH, CIOCOOHBI JH JPYrHe CTUMYJIUPYIOUIUE
aJCHWIATIIUKIIA3y  HEUpOMEeAMaTophl,  KpOME  HOpaJpeHalIMHA,  U3MEHSTh
gyBcTBUTEIbHOCTh MCK K KaTexojlaMuHaM.

MarepuaJjbl 1 METOABI

Me3eHXUMHBIE CTPOMAJIbHBIE KJIETKH, BBIJCICHHBIC W3 JKHPOBON TKAaHW YEIOBEKa;
[TLIP; Bectepu-6mortunr; [Ipemnkybanms MCK 3a 6 9yacoB 10 SKCliepuMeHTa B
TEUEHHUE Yaca ¢ pa3IuYHbIMU HEWpOMEAHaTOpaMu, 3aTeM S 4acoB B Cpejie, 3a yac 0
JKCIIepUMeHTa 00paboTka kpacuteneM Fluo8, uyBcTBHUTENBHOMY K Kaibliuio. Bo
BpeMs dKkcniepruMeHTa noBTopHas crumyJsiiusas MCK HopaapeHamuHOM U peructpanus
KOJIBIIEBOTO OTBETA.

Pe3yabTaTsl

[TyTem aHanm3a CUTHAIBHBIX MYyTeH, aKTUBUPYEMBIX OCHOBHBIMH HEHpPOMETHATOPAMH,
MBI  BBIOpajM  CIEIyIONIME HEHPOMEIUATOPhl, PEIEHTOPhl KOTOPBIX  MOTYT
aKTUBUPOBaTh ajaeHWiIaTnukiaaszy: modamua (DRD1, DRD5), rucramuun (HRH2),
ceporonnn (HTR4, HTR6, HTR7), amenosun (A2b, A2a). Merogom IILIP Mbr
ycranouin, yto B MCK skcnpeccupyrorest MPHK pernienrropor A2a, A2b, DRDI,
DRD5, HRH2, HTR6, HTR7. st mpoBepku BIHMSHUS BHIOPAHHBIX HEHPOMETNATOPOB
Ha (QpyHKIIMOHATBHYIO aKTUBHOCTE MCK MBI CTHMYJIMPOBAIM UMM KJIETKH W Yepe3 6
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YaCcOB aHAJIM3UPOBAIM X YYBCTBUTEIBHOCTh K HOpaJpeHATUHy. Mbl YCTaHOBHIIU, YTO
CEpOTOHHUH, TaK XK€ KaK U HOPaJIpEeHAJINH, MOBBIIIAET YUCIO KIETOK, OTBEUYAIOLINX Ha
HOpaJApPEHAINH KaJlblMH-3aBUCUMBIM ITyTeM. ['UCTaMMH, JO(paMHUH U aJCHO3UH - HE
U3MEHSAIOT. {7151 BBIICHEHUS] MeXaHM3Ma OOHapYyKEHHOro ()EHOMEHA Mbl IPOBEPUIIH,
U3MEHSETCS JM YpOBEHb Oenka anbdalA-agpeHOopenenTopoB MOCIE CTUMYISIUU
KJIETOK CepOTOHUHOM. [lyTem BecTepH-OJ0TTHHTa Mbl YCTAHOBUJIM, YTO Yepe3 6 yacos
nocie mpeuHkyOammu ¢ ceporoHnHoM B MCK moBbImaeTcss ypoBeHb 3KCIPECCHH
anbal A-anpenopenentopoB. Kpome TOro, Mbl BBISICHWIA CHUTHAJIBHBIE MEXaHU3MBI
reTepoJIOTUYECKON ceHcuTH3anuu anbdal A-anpeHopenenTopoB Moja JeHCTBHEM
CEpOTOHMHA U HOpaJpeHaInHa. Mbl OKa3aJId C IOMOIBI0O MHTUOUTOPHOTO aHAIM3a U
UMMYHHO(QEPMEHTHOIO aHaJIW3a, YTO CEPOTOHHMH M HOPAJIPEHAIUH aKTUBUPYIOT
aJieHuNIaTuMKiIasy, cuHte3 HAM® u nporemHkuHazy A. Heilpomenuaropsl, He
BBI3bIBAIOLINE TETEPOJIOTUYECKON CEHCUTU3ALMU, HHTUOMPYIOT aJleHUJIaTIHKIIA3Y,
HECMOTPS Ha TO, YTO UMEIOT N30(hOPMBI PEIIENITOPOB, CONPsLKEHHBIE ¢ GS-0enKoM.
3akioueHue

Mpbl 0OHapYKHJIH, YTO MPHU CTHUMYJISALUN CEPOTOHMHOM cUTHanbHOTO mytH HTR/Gs-
Oenok/aneHnnaTuukiaza/tAM®/mpoTenHKMHA3a A MPOUCXOAUT MOBBIIIEHUE YPOBHS
sKcripeccun  anb(ala-anpeHopenenTopoB,  YTO  BEAET K IOBBILICHHIO
gyBcTBUTEIbHOCTH MCK K HOpazpeHamuny. Takum o0pa3oM, conpspkeHue
aJIpEHEPTUYECKUX PELENTOPOB C KaJbIMEBOW CUTHANU3alMEd B ME3EHXUMHBIX
CTPOMAIBHBIX  KJIETKaX  CHeUU(UYECKH  PEeryJupyeTcs  HelpoMeauaTopamu
HOpaAPEHATMHOM U CEPOTOHUHOM.

Bbaaronapuoctu

PaboTa npoBoaunacek mpu noanaepkke ['pantos IIpesuaenta Poccun MK-3167.2017.7
u PHO 14-15-00439.

MOJABJIEHUE OKCITPECCHUU I'EHOB UNC45A, RHPN2 U ZNFX1 KAK
noaxon AJas1 TEPAIIMU MEJIAHOMbI
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Kak wm mio0wbie napyrue pakoBble KIETKH, KJICTKA MEJTAaHOMBI YeJIOBEKa HMEIOT
MHOKECTBO MYTallUii, KOTOPbIE BIUAIOT Ha HX mpoiudepanuto, nuddepeHmnuanmro,
JIBIDKEHUE W JAPYrUe€ KU3HEHHO BakHble mporecchl. OgHako B 2015 r. B reHome
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MEJTAaHOMHBIX KJIETOK Hammmu kojuteramu (Pyatnitskiy et al., 2015) Obu1 nipoBeacH
MMOMCK T€HOB, KOTOPBIC HE MOABEPIKEHBI 3HAYNMBIM MyTanusaM. buonHdopmaTuiaeckuit
aHaJu3 NO3BOJUI BBISIBUTH 91 Takol «TMIOMYTHPOBAHHBIIN» T'€H. MBI MPEITON0KUIIH,
YTO 3TU T€Hbl HEOOXOJAUMBI KJIETKAM Il BELDKUBAHUS U JEJICHUS], U, CIEI0BATEIbHO,
SABJISIFOTCS. 30HAMHU YSI3BUMOCTH I HUX. KeTku, nMeromuye MyTaiuy B TaKUX T'eHax,
OBICTPO MOTHOAIOT, MOATOMY 3TH T'€Hbl MOTYT OBITh MOJIXOJSIIUMU MUIICHSIMHU IS
Teparnuu MEJTaHOMBI.

[locne aHanu3a AUTEPATYpPbl U SKCIPECCHOHHOTO aHAJIM3a TMIIOMYTUPOBAHHBIX T€HOB
B KJIETKaX MEJIAaHOMHBIX JIMHWA 4YeJOBeKa ObUIM BBIOpaHBI TpU HambOoJee
nepcrekTuBHBIX TeHa-Kanauaata: UNC4A5A, RHPN2 u ZNFX1.

Jlaniee Mbl U3y4WIIM BIHUSIHUE TTOIABJICHUS SKCIIPECCUU ATUX T€HOB Ha MpoJideparuio
1 SKM3HECIIOCOOHOCTH KJIETOK MEJIaHOMBI YEJIOBEKa, a TaKK€ Ha aKTUBHOCTDH Kacras B
HUX. Pe3ynpTaThl 3TUX MCCIEAOBAaHUN MOKAa3aldH, YTO XOTsS Kaclla3Has aKTUBHOCTH B
KJIeTKax, oOpabotaHHbIX SIRNA K BBIOpaHHBIM T€HaM, MOBBIIIAETCS, CKOPOCTh
npoiudepalii U KU3ZHECIIOCOOHOCTh  KJIETOK  H3MEHSIOTCA  CTaTUCTHYECKU
HE3HAYUMO. DTO MOXKET O3HauyaTh HAJIMYME KOMICHCUPYIOIIUX WU TyOJIUPYIOIIUX
CHUCTEM B KJIETKE, B3aUMOCBSI3b BLIOPAHHBIX T€HOB C UMMYHHOM CUCTEMOM OpraHu3ma
YesioBeKa, 0oJiee MpOAOIKUTEIBHOE BPEMs JKU3HHU MPOAYKTOB BHIOPAHHBIX T'€HOB, U
Ap.

JHanbHeiimas pabora OyaeT HampaBjieHa Ha U3MEPEHUE CKOPOCTHU MHUTPAIUU KJIETOK
NPy TOJABJICHUU DKCIPECCUM BBIOPAHHBIX T'E€HOB W Ha paCIIUPEHHE CIIHCKa
UCCJIETYEMBIX T€HOB.

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. PLoS ONE. 2015;10(11):e0142819. doi:
10.1371/journal.pone.0142819.

OLHEHKA MNPOBUOTUYECKOI'O IIOTEHIHUAJIA HITAMMA
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Iymosa J1.%, Jyrdymma M.", Xanuena I'.!, Mapmanosa A.", IlTapurosa M.
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AKTHUBHOE HUCIIOJIB30BAHUC AaHTUOMOTHUKOB B IITUOCBOACTBEC
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BBI3bIBAET 0OOCHOBAHHYIO 03a00YEHHOCTh B CBSI3M C IIUPOKUM PaCHpOCTPaHEHUEM
PE3UCTCHTHBIX (POPM TATOTEHHBIX MHUKPOOPTAaHWU3MOB, YCTOWYMBBIX K JICUCTBHIO
COBpEMEHHBIX MpenapaTtoB. VIMEHHO MO3TOMY B HACTOSAIIEE BPEMsSI BEIETCS TOWCK
Hanbonee HS(PPEKTUBHBIX CPEACTB I KOHKYPEHTHOTO 3aMEIICHHUS TaTOTCHOB
NPEICTABUTEIIIMA  370pOBOM  MUKpoOWMOThl. Cpeam O0NbIIOTO  pa3zHOOOpa3us
NPOOMOTHUYECKNX MPermapaToB OCOOyI0 TOMYJISIPHOCTh HaOMpalOT MPOOHMOTUKH Ha
ocHoBe Oaktepuii ponma Bacillus Takue mpemapatel 0osiee cTaOMIIBHBI, OJaromaps
CHOCOOHOCTH JAaHHBIX MHUKPOOPTaHM3MOB 00pa3zoBbIBaTh HHAOCHOPHL. Hamu Obul
BbieNieH mramMMm  Oaktepuit  GM, koTopeidi 1o  MOp(ONOTHYECKHMM |
(U3HONOTHYECKUM CBOWCTBAM HWACHTU(UIIMPOBAH KaK TMPEACTaBUTENb poja
Lysinibacillus Cornacuo maureparype Oaktepur poja, Lysinibacillus mupoko
MIPE/ICTABJICHBI B KUIIEYHUKE MHOTUX KUBOTHBIX U MTHI], B HEKOTOPBIX CIy4asx Jaxe
npeBbIlas 700 npezacTtaButesiel poaa Bacillus M3BecTHO, YTO HEKOTOPHIC BHUJIBI
mmsuneOamur - (L. fusiformi§  cmocoGHBI  cekpeTHpoBaTh  COCOMHEHUS  C
AaHTUMHKPOOHBIMH ¥ TMPOTUBOTPUOKOBBIMH CBOMCTBAMH, YTO HUMEET OOJIBIIOE
MPaKTUYEeCKOE 3HAYEHWE /I MPOMBIIUICHHOCTH U CEJIbCKOTO XO03siicTBa. B
HacTosime paboTre Mbl MpeAcTaBisieM Mopdojornyeckue U (PU3MOIOrHYECKUe
cBoiictBa mramMmma GM, cOOpKy M aHHOTalMIO €ro TreHOMa, a TaKXkKe aHaIu3
BO3MOKHOCTH MCTOJB30BAHMS U30JIMPOBAHHOTO IITAMMa B Ka4eCTBE MPOOMOTHKA.
Martepuajbl 1 METOAbI

Mopdonornueckas u ¢GuU3MONIOTHYECKAs XapaKTEpUCTUKA IITaMMa BKJIIOYaja
CBETOBYI0O M CKaHUPYIOIIYIO AJICKTPOHHYIO MHKPOCKOIHIO, a TaKKe OIpelelieHue
ONTUMAJIBHBIX MMapaMeTPOB POCTa MUKPOOPTaHW3Ma. AKTUBHOCTH MPOTEOIUTHIECKIX
U [EJUTIOJI030JIUTHYECKNX (DEpMEHTOB TECTUPOBAIM MO JErpajaliil Ka3enHa W
KapOOKCUMETUJIIIEIUIIONO3b], COOTBETCTBEHHO. YCTOMYMBOCTh K aHTHOMOTHKaM
TECTUPOBAIM CTAaHAAPTHBIM JIUCKO-TU(PPy3noHHBIM MeTonoM. Ddumorenernueckoe
MOJIOKEHHUE ITaMMa ONpeNeNsiin ¢ nmomoiibio Macc-criektpomerpun MALDI-TOF,
anaimm3a 16S pPHK B mporpamme MEGA Vv7.0.14 n Beramncnenus 3HadueHnii ANI u
GGDC ¢ wucnoms3oBanmeM BeO-cepBepoB JSpecies v1.2.1 u GGDC v2.1.
[TomHOTEeHOMHOE CeKBeHMpOBaHWE BhIMONHsIM Ha Twiatdpopme lllumina MiSeq,
KauecTBO CEKBEHHpOBaHMs mpoBepsiaun B mnporpamme FastQC v0.11.3. De novo
cOOpPKY M aHaJllu3 KOHTUIOB OCYIIECTBISUIM C MCHOJIb30BaHUEM accemOiepa
SPAdes_v3.8.1. Cratuctuky cOOpku paccunthiBaiu B nporpamme QUAST v2.3. Jlns
aHHOTallUM W aHalh3a TeHOMa MCIOJIb30Bald aBToMaTtudeckuii anHotatop NCBI
PGAAP, cucremy IMG_Vv4.570, 6a3y nanasix BAGELS3, a takxe Be6-cepBep RAST.
PesyabTarsl

Mopdonornueckuit u GU3NOIOTHUECKUN aHATN3bl YCTAHOBWIN, YTO M30JIUPOBAHHBIN
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mraMMm npuHaIekuT K ¢uie Firmicutes kmaccy Bacilli. ¥ mramma otcyrcTByroT
aMWJIa3Hasl, ICKTUHA3HAsl aKTHBHOCTH, HO TIPUCYTCTBYIOT MPOTEa3Hasl U IEJUTI0Ia3Has
akTuBHOCTH. OOHaApyXeHa YCTOWYMBOCTH M30JISITA K TCHTAMHUIIMHY, JICBOMHIICTHHY,
DPUTPOMHUIIMHY,  KaHAMHIIMHY.  AHaJIM3  MAacC-CIEKTPOMETPUU  TTO3BOJIWII
UACHTU(OUIMPOBATh BBIACICHHBIA INTaMM Kak mpeactaBurenas poaa Lysinibacillus
dunorenernueckuii ananau3 16S pPHK u ananmus JJHK-JIHK rubpuausanuu in silico
(97% ANI u 77% GGDC co mrammamu L. fusiformig mokasamu, 4yto mramm
otHocutrcs k Buay L. fusiformis TI'emom mmnoit 4,678,122 m.H. coctout U3 42
koHTUTOB (>200 1.0.), 00benuHEeHHBIX B 17 ckaddonmon. 3nauenne Nso = 2,538,659
1.0., GC-cocraB = 37.43%. C6opka reHoMa aenoHupoBaHa B 60a3y gaHHbix NCBI non
Homepom NTMQO00000000. AnHOTHpOBaHHWE T'€HOMa BBISIBUIO HAJIUYUE TEHOB
nemtronasel  (Pfam00150), npoteassr (pfam00082), Oenkor anresun (pfam05833,
pfam00395), crpecc-orBera (pfam00512; pfam00012; pfam00226; pfam00582) wu
MPEIIoJIaraéMbIX ~ I'€HOB, OTBETCTBEHHBIX 32 OWOCHHTE3  aHTHMHKPOOHBIX
metaboutoB (pfam04737; pfam14028).

3akjroueHue

JIJIss OLIGHKH MPpOoOMOTHYECKOTo moTeHIrana mramma L. fusiformis GM BeimosHeHO
CCKBCHHpOBaHME, COOpKa © aHHOTAIUs TeHoMa. MaeHTHUIHMpOBaHBl TI'eHBI
THIPOJTUTHYCCKUX (EPMEHTOB, TaKMX Kak IIeJUIoIa3a W mporeaza. Kpome Toro,
oOHapyKCHBI TCHBI, OTBETCTBEHHBIC 32 CHHTE3 aHTUMUKPOOHBIX METa00JIUTOB, OCIIKOB
aire3ud H CcTpecc-oTBeTa. I[loydeHHBIE TEOPETHYSCKUE W OKCIICPUMEHTAIBHBIC
JaHHBIE TIO3BOJIAIOT paccMmarpuBaTh mramm L. fusiformis GM kak moTeHIuaibHbIH
MPOOMOTHK JUTSI CeTbCKOXO3SMCTBEHHBIX MITHI] M YKUBOTHBIX.

Pabora BeImosHeHa pu prHaHCOBOM moaaep:xkke PH® [mpoekt Ne. 16-16-04062].

AHTUCMBICJIOBOE HHI'MBUPOBAHUME CUHTE3A AT1A
PEIIEIITOPOB: IPUMEHEHUE B AHTUTUIIEPTEH3UBHOW TEPAIIUU
CepsinuHa AAl
L sotsmMdediemMSd?2 cectfkzhOflse j dzdz

E-mail: seryapina@bionet.nsc.ru

BBenenue

ApTtepuanbHas THUIEPTEH3US SBIAETCS OJIHOM U3 CaMbIX PacIpOCTpPaHEHHBIX
MAaTOJIOTUH  CEPIACYHO-COCYAUCTON CHCTEMBI, COIPOBOXKIACTCS 3HAYUTEIbHBIMHU
OCJIO)KHEHHMSIMA M 3aMETHO YyXYJIIAeT KadeCTBO JKU3HU. AHTUTHUIEPTEH3UBHOE
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JI€YCHUE B HACTOSIIEE BPEMS OCYLIECTBIISIETCS C MCIHOJIB30BAHUEM Ppa3JIMYHBIX
MHTHUOUTOPOB PEHUH-AHTMOTEH3MHOBON CHCTEMBI, OJIOKaTOPOB aJpEHOPEIEHTOPOB B
COYETAaHUU C TUYPETUKAMU; OJJHAKO, BCE PACIPOCTPAHEHHBIE MPENapaTbl UMEIOT P
cepbhE3HBIX MOO0YHBIX 2 DekToB. Takum 0O6pa3om, Borpoc pa3padoTku dHPeKTUBHOM
1 6e30MacHON Tepanuu TUIEPTOHNYECKON 00JIE3HU OCTAETCS aKTYalbHbBIM.

Baxxnyto posb B pa3paboTKe HOBBIX MOAXOJOB K AHTUTUIIEPTEH3UBHOW TEpamnuu
UIPAET KOHTPOJb YPOBHS 3KCIPECCHUM TIE€HOB KIIOYEBBIX cUcTeM peryisinua All,
Y4acCTBYIOIIMX B MATOTE€HE3€ TUIIEPTOHNYECKON 00e3Hu. B kauecTBe OHOTO U3 TaKUX
METO/IOB paccMaTpUBaeTCs PUMEHEHUE KOPOTKHX AHTUCMBICIIOBBIX
NOCJIeIOBaTENbHOCTEN (OJUTOIC30KCHHYKICOTHIOB), HAMIPABICHHBIX HA IMO/IABJICHHE
TPAHCKPUILIMOHHOM  AKTUBHOCTH  ONPEAECNEHHBIX  TE€HOB:  aHTUCMBICIOBAs
nocnenoBarenbHocTh JIHK 3a cuer KOMIIIEMEHTapHOrO B3aUMOJEHUCTBUS MOXKET
cBs3pIBaThCsl co  crenupuueckoit MPHK, oTBeTcTBEHHON 3a  3KCIpECCHIO
COOTBETCTBYIOILIETO I'€HAa, U TAKUM 00pa30M MHTMOMPOBATH CUHTE3 O€lKa.

Llens AaHHOTO MCCIENOBAaHUSA — W3YYUTh BIUSHUE BHYTPUOPIOIIMHHOIO BBEACHUS
AHTUCMBICIIOBOM MOCIEIOBATEIIBHOCTA K T'€HY, KOJIUPYIOIIEMY CHUHTE3 PELENTOPOB
anruoteH3uHa-lI nmepsoro tuna (ATI1A), y4acTBYIOMMX B PETYyJISIIUU apTePUATBLHOTO
JaBJICHUS U B IATOT'€HE3€ THIIEPTOHNYECKON O0JIE3HMU.

Martepuajbl 1 METOAbI

OObekTOM HccleoBaHusl ObUM  S-Mmecsiunble  camiel  kpbic JmHMM HUCATD ¢
HAaCJIEICTBEHHON CTpECC-UHIYLUMPOBAHHOU apTEpUAIBHOU TUIIEPTEH3UEN.
AprepuanabHOEe NABICHUE KPBIC M3MEPSUTM HEMPSIMBIM MeToJoM Ha xBocte (tail-cuff
method), ucnone3ysa annapatypy ¢upmel BioPac (CILIA). A/l usmepsii HECKOJIBKO
pa3 B TEUEHHE HEAENU 0 Hayajla SKCIEpUMEHTAa, 3aTe€M Ha CIEAYIOIIHUNA JI€Hb U B
MOCJIEIYIONTUE JIHA TIOCNe MHBEKIUU mpemnapara (mo 2-3 Henmenb). Kpbickl ObLH
pa3aeseHbl Ha JIBE TPYIIIBI IO 5 )KUBOTHBIX B KAXKOU.

IIpenapaT Ha OCHOBE AHTHCMBICIOBOW OJIMTOHYKJIICOTUAHOM IOCJIENOBATEIIBHOCTH K
reny penenropa AT1A mpencrapisl co00ii HaHOKOMITO3UT U3 okcuaa Thrana (TiOy
wim  okcuga  kpemuus  (SiO,), mommmmsmna  (PL) w coOcTBEHHO
onmuroge3okcunykineornna (ODN). B kadectBe  KOHTPOJBHOTO  Tpemapara
HCIIO0JIB30BaJIN AHAJIOTUYHBIN HAaHOKOMIIO3HT, HECyLIUH CIIy4alHYIO
OJINTOHYKJIEOTUAHYIO MOCIEA0BATEIBHOCTb.

Hanokomnosuter, Hecymue ODN-I, aapecoBannsie MPHK rtena AU 1 ¢u
koHTposibHble ODN-I-R, BBOgmmm kpbicaM BHYTPHUOPIOIIMHHO, T.K. TJABHOMN
MUILIEHBIO SIBIsIIOTCS LesieBble perentopbl AT1A mouku. Conepxanue MPHK rena
¢ U 1H)IUIOTHOCTh COOTBETCTBYIOIIUX PELENTOPOB M3MEPSIM B TKaHW MOYkW. s
m3mepenusa konumdectBa ATIA peuentopoB B TKaHM IIOYKH  HMCIHOJIB30BANIH
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UMMYHO(EpPMEHTHBIN aHanu3 u Habopbl peakTuBoB ELISA.

Pesyabrarsl

BuyTtpubprommnanoe ogHokpatHoe BBenenue kpoicaMm muHun HUCAI nanHokommosuta
TiO,~PL-ODN-I ¢ aHTHCMBICIOBOI MOCJIEI0BATCILHOCTBIO K reHy perentopa AT1A
IPUBEJO K MJIaBHOMY CHUXEeHUI0 AJl (MakcUMalbHBIA YPOBEHb CHUKEHUS ~30 MM PT.
CT.), KOTOpPOE COXpaHSETCs] Ha MPOTSKEHUU ABYX Hepenb. [Ipu BHYTpUOPIOMIMHHOM
OMHOKpaTHOM  BBeleHnn  HaHokommo3uta  SiO,~PL-ODN-I ¢ Tem  xe
OJIUTOZIC30KCUHYKIICOTHIOM HaOmonanochk mnoHmwxkeHne AJl Ha ~27 MM pT. CT..
Amnanmornunoe BBeAeHHE KpbicaM HaHOKOMMO3UTOB T10;~PL-ODN-I-R wmm SiO,~PL-
ODN-I-R, HECYITUX OJINTOAC30KCUHYKIICOTHIBI co CITy4YaHBIMU
MOCJIEIOBATEIBHOCTSIMH, HE MPUBOAMIIO K TOHMKEHHUIO apTePUATBLHOTO JaBICHHUS.
3akioueHue

B Hacrosimeit pabote mnokazaHa 3(PGEKTUBHOCTh BHYTPUOPIOIMIMHHOTO BBEIACHUS
AHTHCMBICIIOBBIX OJIMTOHYKJICOTUAHBIX mocienoBaTenbHocteir k MPHK rena ¢ v 1 ¢
perientopa aHruoTeH3uHa-Il B Koppekimun ypoBHS AJ[ y THUNEPTEH3WBHBIX KpBIC
muann HUCAI'. Kpome TOro, oauroae30KCHHYKJICOTH/IbI, BBEACHHBIE B OPraHU3M
KUBOTHOTO B COCTaBE TMPEIIOKEHHBIX HAHOKOMITO3UTOB, NPHBOAAT K OoJjiee
JUIMTEIbHOMY  TIOHWKEeHH0  AJ[ 1o  CpaBHEHUI0O C  TPaJAUIMOHHBIMU
(hapMaKoJIOTUYECKUMU MIpenapaTamu.

baarogapuocTu

Pabora BeinmonHeHa npu nojaepkke rpanta Poccuiickoro Hayuynoro ¢gonma Nel6-15-

10073.

®YHKIIMOHAJBHBIN AHAJIN3 BAPUAHTA CAHUTA CILVIAUICUHT' A B
T'EHE C190RF12 IIPM HEMPOJAEIEHEPAIIUU C HAKOIIJIEHUEM
KEJIE3A 4 TUIIA (NBIA4)
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NBIA4 5T0 ayTOCOMHO-pELIECCHBHOE HACIEACTBEHHOE 3a00J€BaHWE MNPUYHHON
KOTOPOI'O SIBJISIFOTCSI TOMO3UTOTHBIE WM KOMIAYHJI-T€TEPO3UTOTHBIE MMATOT€HHbIE
BapuaHThl B TeHe C190rfl12 wu xapaktepusymwlieecss HapyIICHHEM TOXOKH,
[TapkMHCOHM3MOM, TOBEJICHUECKUMHU U MCUXUATPUYECKUMHU CUMIITOMaMU, atpoduei
3pUTENBHBIX HEPBOB. HaMM omnucaH KIMHWUYECKHM ciydail 11-jmeTHero mamuweHTa c
IpU3HaKaMKu HeupoaereHepauud v TunudHon MPT kapTuHOM, XapakTepHOW s
HAaKOIJICHUS KeJe3a.

MarepuaJjbl 1 METOAbI

[TonmHOPK30MHOE CEKBEHHMPOBaHHWE OBUIO MPOBENEHO W JIAOOPATOPHH «TEHOMEMDY,
MockBa. BbIsiBIeHHbIE BapuUaHThl HYKJICOTUIHOM IMOCJENOBATEILHOCTH  OBLIU
BepuduuupoBanbl cekBeHupoBanueM 1o Cenrepy. JHK Opuia Bbigenena wu3
nepudepuyeckol KpoBU C MOMOIIBIO (eHOI-XT0pOoPOopMHON 3KcTpakuuu. Kietku
HEK293T 6butu TpancdenupoBaHbl MIa3MHIHBIM MUHUTEH BEKTOPOM, COJEPKAIIUM
UCCIIEAyEeMbI BapUaHT caiiTa ciulaiicuHra. AHaJW3 W3MEHEHHs CIUIaliCUHra ObLI
npoBeneH ¢ nomompbo OT-IILP ananusa ¢ mocneayromuM CEKBEHUPOBAHUEM IO
Cenrepy.

Pe3yabTaThl

[ToHOSK30MHOE CEKBEHHMPOBAHKE BBISIBIJIO JBa BapuaHTa B reHe C190rf12, gactyro,
paHee OINMCaHHYIO martoreHHyro aeneruo €.204 214delll [1] u paHee HeomHMCaHHBIN
BapuaHT caita cruiaiicuara C€.193+5G>A Bo BTOpoM HHTpoHE. DYHKIIMOHAIBHBIN
ananu3 B kinetkax HEK293T, tpanchennpoBaHHbIX MIIa3MHUIHBIM MUHUTEH BEKTOPOM
mokaszay, 4ro BapuaHT C.193+5G>A mnpuBOIUT K MPOMYCKaHUIO BTOPOTO 3K30HA.
BapuanT €.193+5G>A paspy1iaet JOHOPHBIN CaliT CIUTaiCHHTa BTOPOTO HHTPOHA, YTO
NPUBOJUT K TPOMYCKaHWIO BToporo sk3oHa reHa C19orfl2. OrcyrcTBre BTOpOTO
9K30Ha COMBACT OTKPBITYI0 PaMKy CUMTBHIBaHMS, B pe3yjbTare uero oOpazyercs
IIPEXKIEBPEMEHHBI  CTON-KOMOH. Haimume npexIeBpEMEHHOIO  CTOM-KOJOHA
NPUBOJUT K YyKOopoueHuio Oeika Oosiee yueM Ha 75% B pe3yjbTaTe 4ero B HEM
OTCYTCTBYIOT BC€ (DYHKIIMOHAJIBHO 3HAYMMBIE TOMEHBI ¥ €r0 (YHKIUS YTPAUYNBAETCS.
3akioueHue

Takum o6pazom BapuaHT €.193+5G sBNsgeTCS MATOTEHHBIM M IPUYHHON 3a00JICBaHUS
y HaAmero IManueHTa. OJTO TNEPBbIM ONMCAHHBIA NATOTEHHBIM BapUaHT CalTa
crutaiicudra npu 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.
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HOPAJAPEHAJIUH ITEPEKIIOYAET MEXEHXWMHBIE CTPOMAJIBHBIE
KJIETKU HA TIPOBOCHAJIUTEJBbHBIIA ®EHOTHIT

Yeuexun B.l, HMBanoBa A.l, Tropun-Ky3pmun H.l, Kannnuna H.l, Humupunknit It
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BBenenue

Bocnanenne — naToNIOrMYECKUM NIPOLIECC, PA3BUBAIOIIMMCA B OTBET HAa MECTHOE
JIEHCTBME TATOTeHHOro (hakTopa, HAMpaBICHHBIM Ha YHUYTOXKEHHUE areHTra u
pereHepanuio TKaHd. BaXXKHbIMM yYaCTHUKAMH BOCIIAJICHUS! U PETE€HEPALUU SIBJISIIOTCS
Me3eHXUMHbIe cTpoMalibHbie KieTku (MCK), koTopbie BXOJSAT B COCTaB OOJIBITMHCTBA
TkaHeil opranm3ma. MCK cnocoOHsl nuddepeHIMpoBaTbcsi B HECKOJIbKO THIIOB
KJIETOK, NPUHMMAs y4acTHE B pElapaldd W pEereHepauud NOBpPEXAcHUsA. Bropoi
BakHOU (ynkuueir MCK perymsauuu BocnaneHus. MCK BIusSIOT Ha aKTUBHOCTH
KJIIETOK ~ MMMYHHOM  CHCTEMBI IIYT€M  CEKPEUHHM  ILMTOKMHOB,  OKAa3bIBasd
IIPOTUBOBOCHIANIMTENBHOE  JeicTBHE.  DyHKUMOHaibHAas  aktuBHOCTE  MCK
peryiaupyercss TOpMOHAMM U HeiipoMeauaTopaMid. OIHUM K3 KIIFOUEBBIX PErYJISITOPOB
ATUX KIIETOK SIBJISIETCS HOPAJAPEHAJINH, KOTOPBIN BIMIET HA CEKPETOPHYHO AKTUBHOCTH
n gupdepenunpoBky MCK. Panee ™Mbl 1OKazanu yHUKaJdbHbIA (hEeHOMEH
MIEPEKIIIOYEHUS BHYTPHUKJIETOYHOU CUTHAJIM3ALIIH, aKTUBUPYEMOU
aJpeHopelenTOpaMy: HOPAJAPECHAINH, CTUMYJIHUpYs Oeta-anpeHopenentopsl B MCK,
BBI3BIBAET TE€TEPOJIOrMYECKYI0 CeHcuTu3auuio anbdal A-anpenopeuentopos. [lpu
ctumyisinnt MCK HopazpeHanMHOM aKTHBHUPYETCS! NMPEUMYILECTBEHHO CUTHAJIBHBIN
MyTh OeTa-aapeHopenenTopbl/Gs-0emok/aneHunariukiaza/mIAM®, 4TO
COOTBETCTBYET JMTEPATYPHBIM JaHHBIM. [IOMUMO HENOCPEACTBEHHBIX KIETOYHBIX
OTBETOB 3TO NPHUBOJIUT TAKXKE K TPAH3UTOPHOMY IMOBBIIIEHUIO YPOBHS 3KCIPECCUHU
anb(dal A-aipeHepru4ecKuX perenTopoB U UX COMPSDKEHUIO C KaJIbIIMH-3aBUCUMBIMU
NyTSAMH TIepefadyd BHYTPUKJIETOUHOTO CUTHana. B pesynbrarte, yepe3 6 yacoB mocie
nepBuyHoil ctumyisiunn  MCK  HopanpeHannHOM — HaOoaeTcs  MOBBILICHUE
YyBCTBUTEIBHOCTH KJIETOK K ’TOMY F'OPMOHY U IEPEBOJ KJIETOK ¢ HAM®M-3aBUCUMBIX
Ha KaJblIM-3aBUCUMBbIE KJIIETOUHbIE OTBETHl. B 1aHHO# paboTe Mbl M3yyanu BIUSHUE
HOpaJIpeHAJIMHA Ha CEKpeTOpHYro akTuBHOCTh MCK, cBsi3aHHYO € peryisuuen
BOCITAJICHHS.

Martepuajibl 1 METOAbI

JIuHeWHbIC ME3eHXMMHBIC CTpoMalibHbIe KieTku; Mmeroauka NanoString, PanCancer
Immune Profiling Panel; npu6op BioRad BioPlex.
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Pesyabrarbl

C nomorkto metoauku NanoString Mel mpoaHaIM3UPOBAIHN, KAK U3MEHSETCS MPO(UIIH
skcnpeccun Oosiee yeM 700 HUTOKMHOB W APYrux OEJIKOB, aCCOIMUPOBAHHBIX C
peryisnueld UMMYHHBIX KieTok. Mcnoae3ys PanCancer Immune Profiling Panel, mbr
nokazanu, 4ro npu crumyisinun MCK HopaapeHamMHOM MPOUCXOTUT YBEIUYCHHE
ypoBHs1 akcrnpeccun PHK menmoro psima mnpoBOCHAaTUTENbHBIX ITUTOKWHOB, WX
pPEIEnTOpOB W YYAaCTHUKOB CHUTHAIBHBIX KAacKaJoB, aKTHUBHUPYEMBIX OSTHUMU
pelenTopaMu, U CHIDKEHUE YPOBHS SKCIPECCUU MPOTUBOBOCIAIUTEIBHBIX MOJEKYIL.
H3menenue ypoBHA dkcmpeccud 17 TPOBOCHATUTENBHBIX ITUTOKUHOB — OBLIO
JOIIOJIHATEIBHO MIPOBEPEHO HA YPOBHE Oelka mpu nmomoru mprdopa BioRad BioPlex.
Mpl mOKaszamu, YTO TpH JEHCTBHU HOpAJpEHAIMHA TIOBBIIIACTCS CEKpEIUs
npoBocnanuTeabHbix 1urtokuHOB IL-6, IL-8, G-CSF, IFN-G u MCP-1. Ilpu
MOBTOPHOM BO3JICHCTBUH HOpaJpEeHAIINHA, Korja CTUMYJIUPYIOTCS,
NPEUMYIIECTBEHHO,  anb(al A-aapeHOpENenTOpsl, CYIIECTBEHHOTO  M3MEHEHUS
OKCIIPECCHH IHMTOKWHOB IO CPAaBHEHHUIO C OJHOKPATHON CTUMYJSIIMEH KIETOK HE
MPOUCXOAMIO. DTO MOXET CBUACTEIBCTBOBAaTH O TOM, YTO MPOBOCHAIUTEIHHBIN
¢enotun  MCK npuoOpeTaroT BCIEACTBUE aKTHBaUuMuM Oerta-, a He anbdal-
aIpeHOPELENTOPOB.

3akiouenue

Takum o00pa3zom, MBI YCTAaHOBWJIM, 4YTO BO3JeHcTBHE HOpaapeHannHa Ha MCK
MIPUBOINT K MOBBIIMICHUIO CEKPEIIMH MPOBOCTIAIUTEILHBIX ITMTOKUHOB, B TO JK€ BpeMS
KJIETKM CaMHU CTaHOBSITCS 0oJiee BOCIIPUUMYMBBEI K AEHCTBUIO 3TUX Mosekysl. MCK
MEPEKITIOYAI0TCS ¢ aHTHBOCTIATUTENILHOTO HAa MMPOBOCHATUTEIBHBIN (DEHOTHII.
Bbaaroxapuoctu

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

N3YUYEHUE PACITPEAEJEHUSA NIOJINUMOP®U3MOB I'EHA
PEIIENITOPA TRPV1 Y MAIIMEHTOB C SITU30UYECKO MUT'PEHBIO
N 310POBbBIX JIUI]
SAxy6oBa A.l, JlaBur0K IO.l, PuzBanon A.l, ['manarynnmua p.t?
'sOL OdzM S d2 W jHjteOddudizdd jledgdfdsj s d ldsjilds ts y dats
E-mail: alionesity@gmail.com

BBenenue
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Memb6pannsie TRPV1 pernentopbl  SIBASIOTCS HECENEKTHUBHBIMU  KAaTHOHHBIMH
KaHaJlaMH, akTUBUpyeMbIMH TerjioM (>43°C), mpoToHaMH, ajKajdOUIOM >KIYUero
nepua KarcaulMHOM, M 3KCIPECCUPYIOTCS B HEMPOHAX TPUTEMUHAIBHOW CHUCTEMBI,
TaKKe y4acTBYIOT B BocmpusiTuu mnepudepuyeckort 6omm (1,2). Ilo coBpeMeHHbIM
nanabiM, TRPV1 penientopsl BoBI€UYEHBI B MTaTOreHE3 MUTPEHHU, OJHOM M3 Hanbosee
YaCThIX HEBPOJIOTMYECKUX MATOJOTUA. AKTHUBALMS JAHHBIX PELENTOPOB MPUBOJIUT K
BBICBOOOKJICHUIO TE€HETUYECKU POACTBEHHOTo KanbuuToHUHY neneruaa (I'PKII),
OCHOBHOTO MeJuaTtopa O0JH NMpU MUTPEHHU, U Pa3BUTHIO HEHPOTCHHOT'O BOCIAJICHHUS
(3,4).

CymiecTByeT npeamnonoxenue, yro noaumopdusm rena TRPV1, nokanuzoBaHHOTO B
17p13 xpomocome, rs8065080 (1911A>G) urpaer BakHYIO pOjib B HACIEIyEeMbIX
M3MEHEHUSAX BOCIIPUMMYKUBOCTH OOJIH.

[lenbto JaHHOTO UCCIENOBaHMS OBLJIO OLIEHUTh BapUAHTBl OJHOHYKJIEOTHUIHOIO
nomumop¢usma (OHII) rera TRPV1 y OOapHBIX MHUIpEeHBIO M 3A0POBBIX JIML, U
BbIABUTH accounanu OHII rena TRPV1 ¢ knuHnYeckum nposiBIEHUEM MUTPEHH.
MartepuaJbl 1 METOIbI

B wuccnenoBanue ObLIM BKIIOYEHBI 9 MAlMEHTOB C YCTAHOBIIEHHBIM JIMarHO30M
ANU30UYECKasi MHIPEHb COIVIACHO JUArHOCTHYECKHM KPUTEPHUSIM MUIPEHH 110
MexnayHnaponnot kinaccudukanuu ronoBHo Oomm III mepecmotpa (2013), u 45
3I0POBBIX JIMI] KAK KOHTPOJIbHAs rpynna. I yTOUHEHUS JUarHos3a 3MU30Ju4eCKOM
MUTPEHH Yy TALUMWEHTOB MPOBOJMJICA COOp aHaMHe3a, BKJOYas MOAPOOHYIO
XapaKTEPUCTUKY MNPHUCTYIOB: HAIMYUE/OTCYTCTBUE ayphbl, YaCTOTY, MHTEHCUBHOCTh
00J1€BOTO CHHIpOMa, AJi1 OOBEKTUBU3ALUN OLIEHUBAEMOT0 [0 BU3yaJIbHO-aHAJIOTOBOM
mkane (BAIL). JJHK wu3 kpoBu BblAeHsIA (PEHOI-XJIOPOPOPMHBIM METOJAOM C
MOMOIIbI0 Habopa peakTUBOB IpousBojcTBa «JIutex» (Poccust) cormacHO MeToauKe
IIPOU3BOAUTEII.

Onpenenenue OHII rena TRPVI 1911A>G MPOBOAUJIA METOJIOM  aJljIesb-
cnemupuunoit [P ¢ wucnonp3oBaHWeM  JIBYXNpPaMEpPHON  TECT-CUCTEMBI
coOcTBeHHOU pa3paboTku. [IpoaykThl aMIinduKanuy 1eTEeKTUPOBATIN METOIOM I'eilb-
anekTpodopesa B 1% arapo3zHom reine. ['€HOTUIIBI ONPEEsUIA 110 HATUYMIO aJlIesb-
cnenupuunbix [TIIP-npoaykToB.

PesyabTarsl

[To pesynpraram mpoBeaéHHOU amenb-cuenuduyHo I[IP ycranoBneno, drto
YaCTOThl TEHOTUIIOB B KOHTPOJIBHOM TPYIINEe pacnpeAeninuch CISAYIOUUM 00pa3oM:
romo3urotel AA — 35.6%, rereposurotel AG — 40.0%, romosurotel GG — 24.4%.
Cpeau mamueHToB C 3MHU30JAUYECKOM MHUTPEHBbIO YacTOThl T€HOTUIIOB COCTABHWIIM:
romo3urotel AA — 33,3%, rereposurotet AG — 33,3%, romosurotel GG — 33,3%.
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Takum 006pazom, peaBApUTENbHBIC JaHHBIE CBUICTEILCTBYIOT 0 ipeoOnanannu AG u
AA TeHOTUIIOB B KOHTPOJIBHOW TPYyIIIE IO CPAaBHEHUIO C TPYNIION ITAIIUEHTOB C
Murpenbto. OJIHaKO Majasi YUCIECHHOCTh JAaHHOW TPYIIbI HE TO3BOJISIET CENaTh
OJIHO3HAYHBIN BeIBOJ. J1Jig moyyeHus 6oJiee JOCTOBEPHBIX PE3YNIbTATOB IIAHUPYETCS
POJOJDKUTh HCCIIEIOBaHUs Ha Oouibllield BHIOOPKE MAIlMEHTOB C YCTAHOBJICHHBIM
JTMArHO30M SIU30IMYECKON MUTPEHH.

3akir0ueHue

[To pesynpTaTaM mpeaBapuUTeNIbHBIX HcchaeaoBanuii moaumopdusma 1911A>G B rene
TRPV1 B rpymnme OonbHBIX MHUIPEHBIO HaOmronaerca Oosee BBICOKAs YacToTa
reHotuna GG u Oosiee HU3Kas yactora reHOoTMNoB AG um AA 1o cpaBHEHHIO C
KOHTPOJBHOUM Tpynnoil. Heo6xoammo mpoBeneHrue JTOMOJHUTEIBHBIX HCCIEAOBAHUMI
JUTSI IPOBEPKHU ITO TUTIOTE3HI.
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coBpemeHHas naboparopus

ACIN

Kommanusa  Jlmadm  sBIAE€TCA  KPYNHEUIIMM  MOCTAaBIIMKOM  COBPEMEHHOIO
nabopatopHoro oOOpyJOBaHUST Ha POCCUMCKOM pbIHKE. Karamor KommnaHuu
HacuuThiBaeT Ooznee 500 000 HammeHOBaHUN NPUOOPOB, PEAr€HTOB U PACXOJIHBIX
MaTepUaJIOB JIJIs MEIUIIMHCKUX U HAYYHO-UCCIIEA0BATEIBCKUX JTa00paTOPHUH.

B  karajore KOMmaHuMM ~ NpEACTAaBICHA  MPOAYKUMSA  BEAYIIMX  MHPOBBIX
MIPOU3BOTUTEIICH: 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 18 MOATOTOBKM OHMOJHOTEK, JUISI BBICOKOIPOW3BOJIUTEIHLHOTO
cekenupoBaamst NGS, @i wuccleoBaTeNbCKUX padOT B OHKOJIOTHH,
PEIPOAYKTUBHONH MEIUIIMHE, B HW3YYCHHHM HACJICICTBEHHBIX 3a00JICBaHUA,
pearcHThl U HaOOPHI JJIS KalTMUISIPHOT'O CEKBEHUPOBAHHUSI.

» CekBeHATOPHI KAaMWUISIPHBIE U BhIcOKOTIpon3Boautenbubie NGS, o6opynoBanue
s aHammsa kadectBa  HK g NGS, poOGoTusmpoBaHHBIE CTaHIMM IS
MOJITOTOBKU OMOMOTEK U CEKBEHUPOBAHU.

* Bce nnsa [ILP, pearentsl, HAOOPHI, MIACTUK, aMIUTU(PUKATOPHI

» Hanonoposeie cexkBenaTopsl Oxford Nanopore, HaOops! /Uisi CCKBEHUPOBAHHUS
JTHK u PHK.
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NMQRCK

Life Science moapaznenenue kommanuu Merck oO0beIMHMIO B ce0€ MPOAYKTHI U
YCIIYTH MHPOBOTO KJIacca, MHHOBAITMOHHBIC BO3MOKHOCTH U UCKIIIOUUTEIHHBIN TATAHT
kommanuii Merck Millipore u Sigma-Aldrich, craB onHUM U3 T7I00QJIBHBIX JTUACPOB B
HanpapieHun Life Science. OObeauHEHHE OCHOBAHO Ha B3aMMHOM JIOMOJTHECHUU

CUWJIBHBIX CTOPOH 00€MX KOMITAaHWI M MO3BOJISIET HAaM OTBevaTh BammM notpedHoCTIM
emie ayudme. Tenepp B HameMm noptdene 6oxee 300,000 mpoaykToB. Cpenn KOTOPBIX
o0opyznoBaHME W MaTepuanbl Uil  KIETOYHOIO  aHAjIW3a, CTEPUIM3YIOIIEH
¢unpTpanyu, kierounsle JuHuM ECACC u comyrctBymime Oydepbl, peareHThl,
NUTaTeNbHBIE CpEeIbl W Tocyda JUisl IOATOTOBKM M IOACYETA  KIIETOK,
KyJbTUBUPOBAHUS U JIETEKLIUHU, aHaJIu3a OeJIKOB, IEPBUUHbIE U BTOPUYHBIE aHTUTENA,
npuOopbl W HabOphl MHCTPYMEHTOB JUIsl MYJBTUIUIEKCHOTO aHallu3a, a TaKxke
IIUPOKUI CHEKTpP APYTUX MPOIYKTOBBIX PEIICHUH B 00JIaCTH SKCIPECCUH, SKCTPAKIIUU
M KOJMYECTBEHHOI'O aHajIn3a, OYUCTKU U KOHIIEHTPUPOBAHUSA OEJIKOB, OEIKOBOTO
AJIeKTpodope3a U AETEKINH, a TAKKE CUCTEMbI NTOJTyUYEHUSI CBEPXUUCTON BOJIBI.

Hama mmpokas nuHeiika THHOBAILMOHHBIX MPOJYKTOB U TEXHOJIOTHYECKUX PELICHUH,
cOamaHcupoBaHHas  reorpadgus W 3HAYUTENbHbIE  NPOU3BOJCTBEHHbIE U
HCCIIEIOBATENIbCKNE  BO3MOKHOCTHM,  ITO3BOJISIIOT ~ HaM  NPEABOCXMUINAT U
YAOBJIETBOPATH MOTPEOHOCTH KJIMEHTOB, TAK KAaK BCE, YTO MBI JIeJIaeéM, HAYUHAETCS C
Hamiell oOmiel Lenum — pelath camMble Cephbe3Hble MPOOJIEMbl B JKU3HU M HAyKe B
COTPYJHHUYECTBE C TN100aTbHBIM HAYYHBIM COOOIIECTBOM.

» Merck
115054, r. Mocksa, yi. Banosas, a. 35
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e +7(495) 937-33-04, 8-800-100-7425

é

E-mail mm.russia@merckgroup.com / ruorder@sial.com
A A’ 4 71

WEB merckmillipore.com / sigmaaldrich.com

Kommanust Ajlamen 3aHuMmaeTrcsi peanusanueil mpoektoB B oOnactu Life Sciences,
00€eCIeYnBaeT CEPBUCHYIO U ANIUIMKAIIMOHHYIO MOJIEPKKY CBOETr0 0OOpyAOBaHMS, a
TaK)K€ METOJUYECKYIO U JIIOOYIO APYTYIO MOJIEPKKY — CBOUM KIIMEHTaM.

B kaxIoM M3 NEpeYUCICHHBIX HAMpaBICHUW Mbl MPEACTABISIEM COBPEMEHHOE
BBICOKOTEXHOJIOTMYHOE O0OpYyJ0BaHUE, KOTOPOE MOXKET ObITh HJEHHOW OCHOBOMU
7abopaTopud M IIMPOKUNA MEepeYeHb HEOOXOAUMBIX [JIsl TOJHOLIEHHOW padoThl
PacXOJHBIX MAaTEPUAIOB U PEAreHTOB.
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QVADROS @ Aio

Kommnanust Qvadros-Bio npeiaraer coBpeMeHHbIE KOMIUIEKCHBIE PEIICHHS:
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o0opynoBaHue I OpraHu3auu OMoOaHKOB JHOOOTO MacmTaba — OT PYUYHBIX
CHUCTEM XpaHEHHWsS, CKaHEpPOB U TMPUHTEPOB IITPUX-KOAOB JUIsI HEOOJBITUX

naboparopuii 0 HAJAECKHBIX aBTOMAaTU3UpOBaHHBIX cucTteM xpaHeHust LiICONiIC;

00OpyI0BaHUE JIJIsl OpraHU3alUK KPHOOAHKOB - KPUOXPAaHWINIIA, KPHOPE3epBYaphl
u KpuoreHHsie TpyoOomonpoBoabl CryoTherm, cucrema XxpaHeHuss 00pa3ioB

C+CRYO, xkpuozamopaxkupatesu 1 2D KpruonpoOUpKH;

MHOT033/layHble POOOTHU3UPOBAHHBIE TIATGOPMBI IS aBTOMATH3ALUU PA3TUYHBIX
naboparopubix omnepanuii: BoiaenaeHue JIHK, mocranoBka [P, mpoGomoaroroBka
st NGS, wmacc-ciektpoMeTpun U Xpomatorpadguu, mnpoBeneHue WDPA wu

AJIMKBOTHPOBAHUC,

COBPCMCHHOC O60py,ZIOBaHI/Ie JJIsA Ha6JII-O,IIeHI/ISI 3da KICTOYHBIMH IIpOoHCCCaMH OT

npoaudepanuu A0 aHTHo- U HelporeHesa, popmupoBanus 3D KyabsTyp;

o0opy/soBaHUEe, PEAKTHBBI M PACXOJHBIE MAaTEpUalbl ISl MOJICKYJSIDHOM H
KJICTOYHON OWOJIOTUM, IIO3BOJIIONINE OCYIIECTBUTH JIt0ObIe pabouyue MpoIecChl
COBPEMEHHBIX OWOJIOTUYECKUX HCCICAOBAHUNM, — OT KYJbTUBUPOBAHUS KIETOK U
TKaHeW W KIJIETOYHOTO aHaju3a JI0 BBIACICHHUS W M3Y4YeHUS OCJTKOB M HYKJICHMHOBBIX

Kkuciot, [P, kJIoHMpOBaHUs 1 CEKBEHUPOBAHUS.
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Agllent

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.
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