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The long-term consequences of early-life dexamethasone treatment 
on the cognitive ability of male mice and gene expression  
in the hippocampus
U.I. Batluk1, 2, K.v. Burdeeva3, A.O. Degtyareva1, O.M. Dolganova1, 3, N.I. Ershov1, 
T.I. Merkulova1, 2, N.P. Bondar1, 2*
1 Institute of Cytology and Genetics of SB RAS, Novosibirsk, Russia 
2 Novosibirsk State University, Novosibirsk, Russia 
3 Novosibirsk State Medical University, Novosibirsk, Russia
* e-mail: nbondar@bionet.nsc.ru

Key words: neonatal dexamethasone, transcriptome, hippocampus

Motivation and Aim: Dexamethasone (DEX) treatment in early life can activate HPA 
axis and lead to different negative consequences in adult ages. 
Methods and Algorithms: DEX was injected on postnatal day 1–3 once a day with 
decreasing dose (0.5, 0.3, 0.1 mg/kg, s.c.). Manifestation of neonatal reflexes and delayed 
effects on adult behavior were investigated. RNA-seq analysis in hippocampus was done 
on adult animals after neonatal treatment with DEX or saline.
Results: The DEX treatment in early life leads to delay in manifestation of neonatal 
reflexes and decrease in the weight of male mice. Adult mice that had received neonatal 
treatment with dexamethasone, showed a decreased anxiety and impaired spatial memory 
and learning in Morris water maze. To reveal the transcriptomic events in hippocampus 
accompanying the long-term behavioral effects of neonatal DEX treatment, an RNA-seq 
study was performed in adult mice. The expression of 12 genes was altered in DEX-
treated mice compared to saline-treated animals. Among them, Arc gene seem to be 
the most appropriate to describe the observed cognitive disturbances, since it is tightly 
connected with formation of long-term memory as well as with regulation of synaptic 
plasticity.
Conclusion: Our data clearly demonstrated that neonatal treatment with DEX has adverse 
effects on cognitive abilities of adult mice. The transcriptomic study proposes only a 
few genes that may be involved in hippocampus malfunction, resulting in the observed 
cognitive impairments. 
Acknowledgements: The work was supported by Russian Science Foundation project 
16-15-10131.
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Consequences of early life stress in mice: transcriptional 
and epigenetic hallmarks in frontal cortex and hippocampus
N.P. Bondar1, 2*, A.A. Lepeshko1, 2, N.I. Ershov1, v.v. Reshetnikov1, 
yu.A. Ryabushkina1, 2, T.I. Merkulova1, 2

1 
Institute of Cytology and Genetics of SB RAS, Novosibirsk, Russia

2 Novosibirsk State University, Novosibirsk, Russia
* e-mail: nbondar@bionet.nsc.ru

Key words: early life stress, maternal separation, transcriptome, H3K4me3 ChIP-seq 

Motivation and Aim: Stressing events in early postnatal period cause disturbances in 
neural connections and networks which lead to both direct and delayed effects on brain 
development. 
Methods and Algorithms: We have investigated the influence of different types of early 
life stress – prolonged repeated separation of pups from their mothers for 3h per day or 
short-term repeated separation (15 min per day) during the first 2 weeks of life, and 24 h 
single maternal separation on 9th day of life. 
Results: Short-term repeated separation led to some positive effects on behavior of 
mice, enhancing the social behavior and decreasing anxiety. Single separation resulted 
in decreased locomotor activity. Prolonged maternal separation led not only to changes 
of individual behaviors but also to deterioration of spatial memory and learning in 
Morris water maze and to impaired ability to recognize novel object. We detected the 
direct effects (on 15th day of life) of maternal separation on transcriptome in two brain 
regions – hippocampus and frontal cortex. In the frontal cortex, the stress negatively 
affected the axon ensheathment and myelination. In the hippocampus, downregulated 
genes were associated with NCAM interaction and signaling for neurite outgrowth. The 
analysis of distribution of H3K4me3 (ChIP-seq) in frontal cortex showed only some 
subtle changes in adult male mice with a history of early life stress. 
Conclusion: Summing up, our data indicated that disturbances in expression of 
developmental genes may be mediated by alterations of epigenetic landscape which in 
turn may provide a basis for observed long-term effects of stress. 
Acknowledgements: The work was supported by Russian Science Foundation project 
16-15-10131.
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Plasmon-activated water is an effective agent in suppressing 
the progression of dental, metabolic, and neurodegenerative 
disorders
H.-M. Chang1*, T.y. Renn2, y.C. Liu3, F.D. Mai3, L.y. Chen4

1 Department of Anatomy and Cell Biology, Taipei Medical University, Taipei, Taiwan
2 Graduate Institute of Medical Sciences, Taipei Medical University, Taipei, Taiwan
3 Department of Biochemistry and Molecular Cell Biology, Taipei Medical University, Taipei, Taiwan
4 Department of Anatomy, Chung Shan Medical University, Taichung, Taiwan
* e-mail: taiwanzoo@gmail.com

Key words: periodontitis, diabetes mellitus, Alzheimer’s disease, Parkinson’s disease, oxidative stress

Motivation and Aim: With the coming of the aging society, more and more people are 
suffered from chronic metabolic and neurodegenerative disorders in which oxidative 
stress and systemic inflammation may underlie the molecular mechanism of these 
deficiencies. During the past few decades, a variety of drugs have been developed to 
depress or counteract the progression of such dysfunction. However, none of these drugs 
can persistently maintain their function. Moreover, their modest benefits are often offset 
by severe side effects. With regard to this viewpoint, developing a natural agent with no 
cytotoxicity, high biocompatibility, and significant anti-oxidative and anti-inflammatory 
properties will be of great help in rescuing the metabolic and neuronal function disrupted 
by related sequelae.  
Methods and Algorithms: By letting the deionized water (DIW) flow through supported 
gold nanoparticles (Au NPs) under resonant illumination, we have developed the plasmon-
activated water (PAW) with small water clusters that are more active in various chemical 
and physical reactions [1]. Adult rats subjected to periodontitis, diabetes mellitus, sleep 
deprivation, Alzheimer’s disease, and Parkinson’s disease were daily drunk of PAW, 
and the potential effects of PAW on protecting the cell function were comprehensively 
assessed by oxidative status, morphological profiles, molecular signaling in biochemical 
reaction, bio-energetic level as well as the metabolic and cognitive expressions. 
Results: Significant improvement including decreased oxidative stress, depressed 
inflammatory responses, enhanced anti-oxidative enzymes expression, increased bio-
energetic level, as well as successful recovery of metabolic and cognitive functions were 
all clearly detected in diseased animals daily drunk of PAW as compared to that of rats 
received DIW treatment along. 
Conclusion: As PAW could effectively suppress the progression of numerous dental, 
metabolic and neurodegenerative disorders, daily drinking of PAW may serve as a 
valuable strategy to improve the cellular function with a healthier, cheaper, more natural, 
and more convenient way. 
Acknowledgements: Supported by the Ministry of Science and Technology (MOST 106-
2314-B038-003).
References
1. Chen H.C. et al. (2014) Active and stable liquid water innovatively prepared using resonantly illuminated 

gold nanoparticles. ACS Nano. 8:2704-2713.
2. Chen H.C. et al. (2018) Plasmon-activated water effectively relieves hepatic oxidative damage resulted 

from chronic sleep deprivation. RSC Advances. 8:9618-9626.
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innovatively therapeutic strategy on alzheimer’s disease 
by daily drinking plasmon-activated water
C.H. Cheng1, K.J. Lin2, C.P. yang1, y.C. Liu1*, C.J. Hu3, 4

1 Department of Biochemistry and Molecular Cell Biology, Taipei Medical University, Taipei, Taiwan
2 Department of Nuclear Medicine and Molecular Imaging Center, Linkou Chang Gung Memorial  
Hospital, Tao-Yuan, Taiwan

3 Department of Neurology, Taipei Medical University, Taipei, Taiwan
4 Department of Neurology and Dementia Center, Shuang Ho Hospital, New Taipei City, Taiwan
* e-mail: liuyc@tmu.edu.tw

Key words: Alzheimer’s disease, plasmon-activated water, anti-inflammation, amyloid, prevention

Motivation and Aim: Alzheimer’s disease (AD) is the most common cause of dementia 
and AD is characterized by memory impairment followed by decline of many cognitive 
domains, including executive and visuospatial, resulting in dysfunction of activities of 
daily life. Amyloid accumulation in the brain which occurs before clinical presentation is 
the first and key step for development of AD. Many clinical trials are aiming to remove 
amyloid from the brain of AD patients but none is successful till now. Plasmon-activated 
water (PAW) is produced by gold (Au) nanoparticles (NPs) reducing the hydrogen-
bonded (HB) structure of water [1]. PAW has been found to contain anti-oxidation and 
anti-inflammation effects [1, 2]. Here, we analyze the function of PAW in eliminating 
the progression of AD. The APPswe/PS1dE9 transgenic mice are treated with PAW or 
regular water for 9 months from 5-month-old.  
Methods and Algorithms: The mice were kept in individually ventilated cages with 
feeding racks and water bottles were attached to the front panel of the cage which allows 
animals to reach food and water. Mice were maintained in a 12-hour light/ 12-hour dark 
cycle (12L/12D; light on 7:00, light off 19:00). The food and deionized water (DIW) or 
PAW were freely available and change the water every day. Six (APP/PS1) mice for each 
group were fed with PAW or DIW for 9 months from 5-month-old. 
Results: The mice treated with PAW present the better memory performance, little 
amyloid and phosphorylated Tau burden in hippocampus. Collectively, our findings 
support the function of PAW on conferring effects of amyloid reduction and memory 
improvement in AD mouse model. We propose that the effect of PAW on reduction 
formation of senile plaque was not in synthesis of amyloid-beta protein but in prevention 
aggregation of amyloid-beta protein.
Conclusion: In conclusion, PAW confers the effects on reduction of amyloid accumulation 
and deceleration of memory decline. These new findings indicate the potential of PAW 
as an effective antioxidant without side effects for therapy on neuro-related diseases. 
Acknowledgements: This work was supported by Taipei Medical University and Shuang 
Ho Hospital (105TMU-SHH-01-1).
References
1. Chen H.C. et al. (2014) Active and stable liquid water innovatively prepared using resonantly illuminated 

gold nanoparticles. ACS Nano. 8:2704-2713.
2. Chen H.C. et al. (2014) Innovative strategy with potential to increase hemodialysis efficiency and safety. 

Sci. Rep. 4:4425.
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Vitamin d3, affective-related disorders and perimenopause
J. Fedotova1, 2*, T. Dudnichenko3

1 I.P. Pavlov Institute of Physiology RAS, St. Petersburg, Russia
2 ITMO University, St. Petersburg, Russia
3 North-Western State Medical University named after I.I. Mechnikov, St. Petersburg, Russia
* e-mail: julia.fedotova@mail.ru

Key words: cholecalciferol, vitamin D3, affective-related disorders, estrogens, perimenopausal period, 
women

Motivation and Aim: Mood disorders in perimenopausal period are common and 
considered as a public health issue. A strategy to alleviate the mood disorders associated 
with perimenopause is menopausal hormonal replacement therapy (MHT) [1]. However, 
controversial results related to the effectiveness of such treatment have been frequently 
reported. There has been longstanding interest in the role of «natural» treatments for 
depression and mood disorders, such as nutritional and dietary products. Among other 
nutraceuticals, one of such «natural» substances for treatment of affective-related state 
could be vitamin D [2]. 
Methods and Algorithms: This study evaluated the effect of cholecalciferol 
supplementations in high doses (60000-100000 IU, per os) alone or in a combination 
with standard MRT on anxiety/depression scores and hormonal status for perimenopausal 
women. The women treated with cholecalciferol in 80000 and 100000 IU doses alone 
or in a combination with MHT had greater reduction in anxiety scores than the control 
group. The cholecalciferol-treated groups of perimenopausal women had significantly 
higher 25-hydroxyvitamin D3 concentrations and gonadal hormones levels in the blood 
serum in comparison to the control group. 
Results: In 3 months, a combined administration of cholecalciferol in different doses 
and MHT resulted in summarization of positive effects of both treatments. It means 
that affective-related profile was lower in women given with such combined therapy. In 
6 months, affective-related profile in perimenopausal women treated with combination 
of cholecalciferol at different doses and MHT has been completely eliminated. 
Simultaneously, we found that combined administration of cholecalciferol in different 
doses and MHT also improved hormonal state in perimenopausal women.
Conclusion: The present trial showed that consuming high doses of vitamin D3 daily 
was effective in decreasing depression and anxiety levels in perimenopausal women. 
Furthermore, this is the first clinical study to show a beneficial effect of chronic vitamin 
D3 in high doses administration on anxiety/depression scores in perimenopausal women. 
This work promotes more effective creating of the novel therapeutic targets and strategies 
for affective-related state treatment in perimenopausal women.
Acknowledgements: This work was supported by Russian Science Foundation (RSF) 
accordingly to the research project № 16-15-10053.
References
1. De villiers T.J. et al. (2013) Global consensus statement on menopausal hormone therapy. Climacteric. 

16(2):203-204.
2. Eyles D.W. et al. (2013) vitamin D, effects on brain development, adult brain function and the links 

between low levels of vitamin D and neuropsychiatric disease. Front. Neuroendocrinol. 34(1):47-64.
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Sleep disorders and gene NPaS2 polymorphism in male population 
in Russia/Siberia: MONiCa-psychosocial study
v. Gafarov1, 2*, I. Gagulin1, 2, A. Gafarova1, 2, D. Panov1, 2, E. Krymov1, 2, 
M. voevoda1, 2, v. Maximov1, 2, E. Gromova1, 2

1 NIITPM – Branch of Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2 Collaborative Laboratory оf Cardiovascular Diseases Epidemiology, Novosibirsk, Russia
* e-mail: valery.gafarov@gmail.com

Key words: NPAS2, gene polymorphism, sleep disorders

Motivation and Aim: To study the prevalence and NPAS2 gene association with sleep 
disorders as cardiovascular risk factor in male population in Russia/Siberia.
Methods and Algorithms: In 2014–2016 a random representative sample of the male 
population 25–44 years of one of the districts of Novosibirsk was examined. A random 
method was used to select 200 men (mean age = 35.5 years) who underwent psychosocial 
testing using the C.D. Jenkins scale “4-item Jenkins Sleep Questionnaire”. In men, 
included in the study, the frequency distribution of genotypes rs4851377 of the NPAS2 
gene was studied. Approved by Ethical Board. Differences in the frequency distribution 
of the rs4851377 of the NPAS2 gene between the groups were evaluated by the Chi 
square test (X2). 
Results: Most of men needed 7 hours of sleep per day – 46.7 %. The rates of those with 
an 8-hour sleep were 24.4 %. Genotype C/C of gene NPAS2 rs4851377 is more common 
in those who slept in the day at least 8 hours (33.3 %) and 9 hours (33.3 %). Genotype 
C/T and T/T were in persons with 7-hour sleep (50 and 53.3 %, respectively). Allele T 
carriers in 4.5-fold higher had 6 hours of sleep compared to the C allele carriers whose 
sleep was 9 hours. Allele T carriers had lower sleep duration (7 instead of 9 hours of 
sleep) in 4 times compared with allele C.
Conclusion: The findings suggest that site rs4851377 of gene-candidate NPAS2 
determines need for sleep in men.
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a system for remote recognition of emotions from a facial expression 
G.R. Khazankin1, 2*, A. Malinin2, I. Shmakov2

1 Scientific-Research Institute of Physiology and Basic Medicine, Novosibirsk, Russia
2 Novosibirsk State University, Novosibirsk, Russia
* e-mail: khazankin@nsuacad.net

Key words: facial expression, arousal, valence, psychophysiology, machine learning, data streams

Motivation and Aim: Nowadays social networks are a commonplace platform for 
communication of many people. Users create web content, check out the content of 
others and send private messages. Network communication enables people to control 
their actions carefully, while anonymity allows them to act without reservations about 
getting unclosed. Therefore, it is interesting to find the relation between the real 
psychophysiological state of users and their various actions. This paper describes a 
method for collecting information of user’s emotional state based on its facial expressions 
and linking the data acquired to the user’s actions in a time.
Methods and Algorithms: At client side, we use reactive programming model 
implemented by RxJS library to manage data streams. Our client library includes logic 
to combining events from different sources such as MediaStream APIs, classic DOM 
event API. We have developed our own neural network architecture that allows us to 
map the facial expressions of people into a continuous space of arousal/valence [1]. 
The same architecture for classification of emotions was used. We used inception and 
residual blocks and batch normalization layers to achieve higher accuracy. In addition, 
we augment train data by adding pose variations using 3D face reconstruction [2].
Results: We have developed a system that allows us to collect various data such as video 
stream and events of user interaction with the webpage. We also trained a neural network 
that shows high accuracy. One part of the system is a client library that does not require 
the user to install any special software and can be easily integrated into the website. The 
other part is a server application that enables the site owner to analyze the data collected.
Conclusion: The developed system allows us to collect the necessary data about users 
remotely and in settings familiar for people. The next steps in our study are to collect a 
large amount of data and compare the actions of users with their psychophysiological 
state. Besides, we aim to try to extract other user characteristics such as heart rate and 
sentiment from deleted text messages.
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Serotonin transporter is one of the most widely investigated genetic markers of 
individual variation in serotoninergic function. The promoter region of the serotonin 
transporter gene (5-HTTLPR) contains long (L) and short (S) variants with the latter 
one having reduced transcriptional efficiency. S allele has been found to increase the 
risk of depression and other mental health problems, but some evidence suggests that 
S-allele carriers outperform subjects carrying the long allele in an array of cognitive 
tasks. Functional magnetic resonance imaging studies demonstrate a heightened 
amygdala response to negative emotional stimuli and diminished connectivity among 
key areas involved in emotion regulation in S allele carriers. However, evidence linking 
this polymorphism with individual variation in electrophysiological properties of resting 
state brain networks is still very limited. This study investigated the effect of 5-HTTLPR 
polymorphism on EEG current source density, connectivity, and topological properties 
of resting state networks. As compared to L homozygotes, S-allele carriers showed lower 
current source density and connectivity in most frequency bands in areas overlapping 
with the default mode and emotion regulation regions. The analysis of graph-theoretical 
measures showed that as compared to L homozygotes, S-allele carriers have less optimal 
topological properties of brain networks in theta, but more optimal in alpha band. This 
dissociation may reflect predisposition to emotional disorders, which is inherent to 
S allele carriers, and, on the other hand, their superior functioning in some cognitive 
domains. 
Acknowledgements: The study was supported by the Russian Science Foundation (RSF) 
under Grant No. 17-18-01019.
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Motivation and Aim: Cystatin C is one of the potent regulators of autophagy. Changes in 
the expression and secretion of cystatin C in the brain have been found in amyotrophic 
lateral sclerosis, Alzheimer’s and Parkinson’s diseases and in some animal models of 
neurodegeneration, demonstrating its protective role. Cystatin C is regarded to play 
an important role in amyloidogenesis and be promising approach for treatment of 
neurodegenerative diseases. In Parkinson’s disease, serum cystatin C levels may predict 
disease severity and cognitive dysfunction, although the exact role of cystatin C remains 
unclear. The aim: to evaluate expression of cystatin C in transgenic mouse model of 
Parkinson’ disease at early stage of disease development (5 m.o.) and estimate results as 
related to mechanism of autophagy activation.
Methods and Algorithms: 5-month-old male mice of B6.Cg-Tg(Prnp-SNCA*A53T) 
23Mkle/J) (further – B6.Cg-Tg) and control C57Bl/6J strain were used. Total RNA was 
isolated from mouse brain areas (striatum, amygdala, hypothalamus, hippocampus). 
Gene expression levels were detected using qPCR-RT. LC3-II levels were evaluated 
in brain cryosections with immunohistochemical analysis. Cystatin C levels in plasma 
were determined by specific ELISA kits.
Results: Analysis of cystatin C (Cst3) gene expression in the striatum and, especially, in 
amygdala revealed a significant decrease in B6.Cg-Tg mice compared to controls. Low 
levels of Cst3 expression were associated with suppression of autophagy: a marker of 
autophagy activation LC3-II was reduced in the striatum and s. nigra while expression 
of Becn1 encoding another marker of autophagy activation was significantly decreased 
in the frontal cortex. Cystatin C concentration in plasma of transgenic mice was not 
changed vs. controls.
Conclusion: The results obtained provide further evidence of association between 
cystatin C and autophagy activity. Cystatin C may play a protective role in multiple 
neurodegenerative disorders including Parkinson’s disease.
Acknowledgements: Supported partially by grant No. 16-04-01423-а from the Russian 
Foundation for Basic Research (Russia). The studies implemented using the Unique 
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project RFMEFI62117X0015). 
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Motivation and Aim: A study of phenotypic characteristics of human adaptation to 
extreme factors of the external environment (such as, for example, hypoxia) represents 
the actual task and allows identifying the predictors of the organism’s successful 
functioning [1]. It was found that the result of adaptation depends not only on the 
functional abilities of the organism and allostatic changes [2], but also on the volitional 
and personal characteristics of the subjects. Of particular interest is the study of human 
cognitive functions in the course of such adaptations [3]. It is shown that due to strong-
willed qualities people can overcome physiological ailments [4] or to carry out excessive 
physical loading, in particular, at high-mountain ascents. The authors investigated the 
handedness, the reserves of the cardiovascular system and the features of sensorimotor 
integration in mountain climbers as possible predictors of adaptation to extreme factors 
of the external environment.
Methods and Algorithms: At qualified mountain climbers taking into account proficiency 
and age difficult sensorimotor reaction (go/no-go at normoxia and normobaric hypoxia) 
was studied, assessment of handedness and indicators of orthostatic test (A. Riftin’s 
technique) were carried out.
Results: Stability of sensorimotor integration in climbers under hypoxia is higher than in 
normoxia. The correlation between the results of the shoulder test (handedness test) and 
the assessment of the cardiovascular system’s reserves obtained on the basis of orthotest 
indicators (reserves higher for left-side preferences) is shown.
Conclusion: The relation of the regulation of the autonomic nervous system with left-
handers, resulting in more effective adaptation to the high altitude and the possibility 
of using handedness as a phenotypic predictor of the level of reserves of the climbers’ 
cardiovascular system. It is suggested that the factor of hypoxia in climbers in certain 
conditions has a stimulating effect on the processes of sensorimotor integration.
Acknowledgements: Supported by the RFBR (18-013-00323, 17-06-00166).
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Motivation and Aim: various aspects of the allostatic load of students in educational 
activities have been studied as factors in the effectiveness of the educational process 
for a long time [1]. The study of behavioral strategies and cognitive features of first 
year students is essential [2]. Characteristic features of students majoring in psychology 
are manifested both in coping with the stress of the educational process [3] and in their 
professional skills [4].
Methods and Algorithms: There studied mistakes in the course of nonspecific cognitive 
activity (an analogue of educational activity) and in coping strategies of first year students 
majoring in psychology (group 1) and of first year students who study psychology 
majoring in nonpsychological subjects (group 2).
Results: It is shown that both groups do not differ statistically in intelligence, however, 
students from group 1 while performing cognitive activity make more mistakes than 
students from group 2 (p < 0.05). 37.5 % of group 1 have tiredness and 62.5 % of group 1 
have different types of fatigue. 31.1 % of group 2 have work stress, 43.2 % of group 2 have 
tiredness and 25.7 % of group 2 have different types of fatigue. Group 2 uses all copying 
strategies except the emotionally-oriented strategy of “self-control” (<40T- score). 
Group 1 also uses all copying strategies but the most preferred (>60T- score) are the 
search for social support (problem-oriented) and positive re-evaluation (emotionally-
oriented).
Conclusion: Coping strategies of small efficiency (emotionally-oriented ones) of the first 
year students go along with many their mistakes in cognitive activity. There is no one 
among the first year students majoring in psychology who has work stress (minimum 
state that is suitable for effective cognitive activity) – all students from group 1 have 
tiredness or different types of fatigue. Students majoring in psychology need additional 
courses to develop skills for effective coping with stress during the first year study.
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Motivation and Aim: Despite the growing population of depressed patients and 
development of new antidepressants, fewer than half achieve full remission and 
many are not responsive with currently available treatments, including antidepressant 
medications and psychotherapies. One of the possible reasons for this situation is our 
incomplete understanding of the mechanisms of the depression and the wide individual 
variations seen in response to prolonged stress, an important risk factor for depression. 
A significant contribution to the individual diversities in response to stress can be caused 
due to previous stress experience, in particular, the adverse experience in childhood. The 
aim of this study is investigation of early life stress influence on susceptibility to social 
stress in adulthood.
Methods and Algorithms: As a model of early life stress we used prolonged repeated 
maternal separation (MS) for two first weeks of life. Further, in adult life chronic social 
defeat stress paradigm (SS) during 10 days was used. Thus, the following groups of mice 
were formed: group with MS in early life and SS in adult life, group with only SS in 
adult life and control group, which was not exposed to any type of stress. For estimation 
of susceptibility to social stress we evaluated levels of anxiety in elevated plus-maze 
test, exploratory, communicative and locomotor activity in social interactions test and 
depressive-like behavior in forced swim test.
Results: Group of mice with MS in early life and SS in adult life demonstrated more 
depressive-like traits in forced swim test: they had significantly decreased time of 
the first immobility in comparison with group subjected to only SS in adult life. All 
experimental groups exposed to social stress both maternal separated in early life, and 
without such separation, showed significant behavioral alterations in comparison with 
control group. Thus, they demonstrated less time spent in open arms and significantly 
increased time spent in closed arms in elevated plus-maze test, which indicated 
increased level of anxiety in comparison with control group. Moreover, all groups with 
SS showed decreased moved distance and communicative features in social interactions 
test compared with control group.
Conclusion: Repeated maternal separation in early life leads to increased sensibility for 
social stress in adult life. Thus, early life stress is a potential risk factor for development 
of various mood diseases.
Acknowledgements: Supported by the RFBR (18-34-00603).
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Motivation and Aim: Excessive exposure to club drug gamma-hydroxybutyric acid (GHB) 
would cause cognitive dysfunction in which impaired hippocampal Ca2+-mediated 
neuroplasticity may correlate with this deficiency. However, the potential changes of 
in vivo Ca2+ together with molecular machinery engaged in GHB-induced cognitive 
dysfunction have never been reported. This study aims to determine these changes in 
bio-energetic level through ionic imaging, spectrometric, biochemical, morphological, 
as well as behavioral approaches.
Methods and Algorithms: Adolescent rats subjected to GHB were processed for TOF-
SIMS, immunohistochemistry, biochemical assay, together with Morris water maze to 
detect the ionic, molecular, neurochemical, and behavioral changes of GHB-induced 
cognitive dysfunction, respectively. Extent of oxidative stress and bioenergetics were 
assessed by levels of lipid peroxidation, Na+/K+ ATPase, cytochrome oxidase, and [14C]-
2-deoxyglucose activity. 
Results: The study indicated that in GHB intoxicated rats, decreased Ca2+ imaging and 
reduced NMDAR1, nNOS, and p-CREB reactivities were detected in hippocampus. 
Depressed Ca2+-mediated signaling corresponded well with intense oxidative stress, 
diminished Na+/K+ ATPase, reduced COX, and decreased 2-DG activity, which all 
contributes to the development of cognitive deficiency. As impaired Ca2+-mediated 
signaling and oxidative stress significantly contribute to GHBinduced cognitive 
dysfunction, delivering agent(s) that improves hippocampal bio-energetics may thus 
serve as a promising strategy to counteract the club drug-induced cognitive dysfunction 
emerging in our society nowadays.
Conclusion: In summary, with the assistance of advanced spectrometric, ionic imaging, 
biochemical, morphological as well as behavioral approaches, the present study 
addressed for the first time that chronic and excessive exposure to GHB would cause 
cognitive dysfunction in which impaired hippocampal bio-energetics may contribute to 
the pathogenesis of this deficiency.
Acknowledgements: This study is supported by the research grants from the Taipei 
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(104TMU-TMUH-09), Taipei, Taiwan.
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Motivation and Aim: Human behavior in social situations has two distinct components – 
reactive and nonreactive. Reactive behavior is largely driven by the perceived behavioral 
manifestation of the opponent and is indispensable for successful social interactions. The 
ability and willingness to pay attention and correctly interpret verbal and nonverbal signs 
from the opponent and to tune his or her own behavior accordingly should depend on 
personality, but little is known about brain underpinning of this behavior and the impact 
of personality. In this study, we used a model of virtual social interactions, which allows 
to manipulate the emotional display of the ‘opponent’ and to register actor’s responses 
to these manipulations.
Methods and Algorithms: High-density EEG was recorded throughout the experiment and 
participants additionally filled in the IPIP Big-Five Factor Markers [1]. The emotional 
stimulus category was used as a predictor, behavioral response as outcome, and source-
level event-related oscillatory power was used as a mediator in the multilevel mediation 
analysis [2]. 
Results: Significant mediation effects were revealed only in the theta frequency band. 
For the reactive response, a positive mediation effect was found in the Brodmann area 
39. Event-related theta activity in this cluster increases as stimuli characteristics change 
from happy to neutral and from neutral to angry facial expressions and this increase 
is associated with increased probability of a more-aggressive/less-friendly behavioral 
response. Fisher z-transformed mediation coefficients (path AB) correlated with 
agreeableness (r = 0.50, p = 0.001), but not with other personality variables. For the 
nonreactive response, a positive mediation effect effect did not correlate with personality 
variables. 
Conclusion: The association between the predictor and the outcome was mediated by 
event-related theta activity in the right temporo-parietal junction and the strength of 
mediation was moderately positively associated with agreeableness, suggesting that 
the brain mechanism underlying reactive social behavior is more active in agreeable 
individuals. 
Acknowledgements: Supported by the Russian Science Foundation (RSF) under Grant 
No. 17-18-01019.
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Motivation and Aim: “Hypometabolism, characterized by decreased brain glucose 
consumption, is a common feature of many neurodegenerative diseases. Initial 
hypometabolic brain state, created by characteristic risk factors, may predispose 
the brain to acquired epilepsy and sporadic Alzheimer’s and Parkinson’s diseases. 
Deficient glucose metabolism is likely a primary initiating factor for these diseases, and 
resulting neuronal dysfunction further promotes the metabolic imbalance, establishing 
an effective positive feedback loop and a downward spiral of disease progression. 
Therefore, metabolic correction leading to the normalization of abnormalities in glucose 
metabolism may be an efficient tool to treat the neurological disorders by counteracting 
their primary pathological mechanisms” [1].
Methods and Algorithms: Differential expression meta-analysis.
Results: Differential expression meta-analysis reveal the proteins whose expression 
profiles match under all neurodegenerative diseases and differ both from that in the 
normal healthy stage as well as under specific diseases such as epilepsy or Alzheimer’s 
disease. This filter out the particulars of specific neuropathologies and bring ahead 
the coherent groups of genes underlying the characteristics of the problem of the 
vicious circle of hypometabolism in neurodegenerative diseases and the consequent 
neuropathology itself. Future planned addition to the analysis of the expression 
profiles from the individuals treated with the energy supply metabolites (i. e. pyruvate) 
under the normal and pathological conditions will help to reveal the gene basis of the 
neuroprotective effects of energy metabolic correction and further elaborate the patients 
treatment strategy.
Another planned direction of the research is to include into the analysis the information 
of the individual viability to the pathological factors that may reveal the weak and strong 
parts of the system and the potential targets to individual treatment as well as possible 
common though not total resisting and labile mechanisms.
Conclusion: Here we propose a method that can be used to reveal the genetic basis of 
energy metabolic deficiency common to neurodegenerative diseases.
Acknowledgements: The work is supported by the fundamental research program of the 
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Motivation and Aim: The frequency of metabolic syndrome (MetS) is significantly 
higher in schizophrenia (SCH) patients, when compared to the general population [1]. 
Genetic variation within the endothelial nitric oxide synthase gene (NOS3) may result in 
impaired endogenous nitric oxide formation and has been associated with cardiovascular 
diseases [2]. There is growing evidence that polymorphisms in NOS3 influence the 
development of MetS, however, there is also a controversy regarding the association 
of polymorphisms in the gene encoding NOS3 and MetS in patients with schizophrenia 
[3]. The aim of this study was to evaluate whether genetic variants in NOS3 gene could 
be associated with the risk of MetS in SCH patients from Russian population.
Methods and Algorithms: 70 Caucasian patients with schizophrenia and MetS and 127 
schizophrenic patients with normal BMI were enrolled in the study and genotyped for 
T-786C (rs2070744), G894T (rs1799983) and C774T (rs1549758) in NOS3. MetS was 
diagnosed using International Diabetes Federation (IDF) criteria. 
Results: The allelic and genotypic frequencies of rs2070744 (promoter region) 
polymorphism in schizophrenic patients with MetS were significantly different from 
those in schizophrenic patients with normal BMI. These patients had significantly higher 
frequencies of rs2070744 T allele (χ2 = 6.80; p = 0.009, OR = 0.59; 95%CI: 0.40–0.88), 
rs2070744 C allele (χ2 = 6.80; p = 0.009, OR = 1.69; 95%CI: 1.14–2.51) and rs2070744 
TT genotype (p = 0.006, OR = 0.45; 95%CI: 0.25–0.82). Strong linkage disequilibrium 
between rs1799983 and rs1549758 was observed (D’ > 0.9). No association was observed 
between NOS3 haplotypes and MetS risk in patients with schizophrenia.
Conclusion: Based on these results, we can conclude that the promoter T-786C variant 
of NOS3 gene may be considered as a potential genetic marker of increased risk of MS 
in patients with schizophrenia and may serve as a prognostic biomarker for MetS among 
Russian schizophrenic subjects.
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Motivation and Aim: It is well-known that microRNA plays a key role in the gene 
expression regulation. Today it is known more than 2’500 human microRNAs, while a 
majority of microRNA-mRNA interactions remain unidentified. A common method for 
determining the microRNA-mRNA interactions is the use of prediction programs that 
show a small intersection of the results and are poorly consistent with known experimental 
data [1]. Therefore, using 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.
Methods and Algorithms: We collected results of 79 AGO2-CLIP-seq data (18 PAR-
CLIP and 61 HITS-CLIP) from 9 different cell lines. We also took data from two 
modified CLIP-seq studies (CLASH, CLEAR-CLIP) [2, 3] that straightforwardly detect 
microRNA–mRNA pairs as chimeric reads. We developed the algorithm for analyzing 
the microRNA binding regions. 
Results: Totally, we revealed 156 thousand microRNA binding regions and formed a 
subset of 46.8 thousand high-confidence regions that were identified in at least two 
different 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. The identified high-confidence microRNA binding 
regions have been formed in web-tool. This tool analyzing nucleotide variants from 
patients with an inherited disease which could be caused by breaking in the microRNA–
mRNA interactions. 
Conclusion: We identified the subset of 46.8 thousand high-confident human microRNA 
binding regions that were arranged in the tool (available online: 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.
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Motivation and Aim: Cognitive training and rich information environment can contribute 
to high productivity of divergent problem solving in aging via specific reorganization of 
brain activity. We investigated scientific activity and originality-related differences in 
EEG activity during verbal divergent problem solving. Alpha power varies as a function 
of originality of ideas and creativity-related task demands [1], so, we have considered 
alpha1, 2 frequency bands. Since alpha synchronization is associated with access to 
long-term memory [2], we explored its relation with parameters of verbal memory.
Methods and Algorithms: Elderly adults participated in the study: 43 were engaged in 
professional scientific activity (SA, M = 65.2 years, SE = 0.97) and 41 were continuing 
their professional non-scientific activities (non-SA, M = 62.4, SE = 0.99). EEG data were 
recorded from 52 electrodes during divergent test “Alternate Uses Task” implementation. 
Alpha 1, 2 power was calculated using FFT; power reactivity was calculated as log(test)–
log(prestimulus). verbal memory was assessed by dichotic test. ANOvA, regression and 
correlation analysis were used. 
Results: SA outperformed non-SA elderly in originality and amount of ideas, speed of 
divergent problem solving. Interhemispheric asymmetry of alpha power reactivity with 
larger values in the right then in the left hemisphere was significant in low original SA 
subjects only ( p = 0.008). For all subjects, dominance of right lateralized verbal memory 
(over left lateralized one) made positive impact in that interhemispheric alpha power 
asymmetry ( p < 0.004). High number of successfully retrieved words presented in the 
right hemisphere was accompanied by lower originality of creative ideas in SA subjects 
only (r = –0.46, p = 0.003). 
Conclusion: Interhemispheric alpha power reactivity asymmetry with larger values in the 
right then in the left hemisphere during verbal divergent problem solving is associated 
with the predominance of right hemispheric strategies of verbal memory. This effect is 
related to low creative originality in SA elderly. The possibility that different information 
processing strategies contribute to creative originality in SA and non-SA elderly is 
discussed. 
Acknowledgements: The reported study was funded by RFBR and Government of the 
Novosibirsk region according to the research project № 17-46-540705.
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Motivation and Aim: The S allele of the promoter region of the serotonin transporter gene 
(5-HTTLPR) is associated with increased risk of depression and other mental disorders. 
Evidence linking this polymorphism with individual variation in electrophysiological 
properties of resting state brain networks is still very limited. We aimed to explore the 
effect of 5-HTTLPR polymorphism on source-level EEG activity in eyes-closed and 
eyes-open resting condition. 
Methods and Algorithms: EEG recordings were performed using 100 electrodes 
positioned in an elastic cap according to the International 10-10 system with a Cz as 
the reference. The fronto-central electrode was used as the ground. The signals were 
amplified using ‘Neuroscan (USA)’ amplifiers, with a 0.1–100 Hz analog bandpass filter 
and continuously digitized at 1000 Hz. Electrode impedances were kept at or below 
5 kilo-ohms. Artifacts were corrected using independent component analysis in the 
EEGlab toolbox (http://www.sccn.ucsd.edu/eeglab/) and EEG data were recomputed to 
the average reference and down-sampled to 250 Hz. The standardized Low Resolution 
Brain Electromagnetic Tomography method [1] (sLORETA) was used to localize the 
sources of scalp-recorded EEG data. Current source density data were analyzed using 
second-level full factorial design in the SPM 12 toolbox (http://www.fil.ion.ucl.ac.uk/
spm). There were three factors – the between-subject group factor (L/L vs. other two 
genotypes) and two within-subject factors, i. e., condition (eyes closed vs. eyes open) 
and frequency band (seven levels). Of primary interest was the main effect of the group 
factor and its interactions with the two other factors. 
Results: As compared to L homozygotes, S-allele carriers showed lower current source 
density, with this effect being most pronounced in alpha2 and beta bands in areas 
overlapping with the default mode regions, the orbitofrontal, temporal cortices, and in 
the insula. 
Conclusion: The effect of genotype was significant in brain regions that are involved in 
self-referential and emotional processing. We can assume that this effect may reflect the 
predisposition to emotional disorders inherent to S allele carriers.
Acknowledgements: This study was supported by the Russian Science Foundation (RSF) 
under Grant No. 17-18-01019.
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Motivation and Aim: Long-term potentiation increase density of AMPARs (The α-amino-
3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor) at synaptic contact. In addition 
the receptors of various hormones, in particular leptin, growth and neurotrophic factors, 
as well as the receptors of other mediator systems, in particular, dopamine receptors, are 
present in the synaptic contacts zone. The hormone leptin crosses the blood brain barrier 
and regulates numerous neuronal functions, including hippocampal synaptic plasticity. 
The role of dopamine in the hippocampus remains poorly defined.
Results: The interactome of hippocampal dendritic spines was reconstructed (technology 
GeneNet was used (ROSPATENT No. 990006 from 15/02/1999)). After Long-
term potentiation (LTP) a key event is the groundwork of second messenger’s pools. 
P4 → PIP2 (PtdIns(4,5)P2) catalyzed Phosphoinositide 5-kinase (PI5K); PIP2 → PIP3 
(PtdIns(3,4,5)P3) – Phosphoinositide 3-kinase (PI3K). PtdIns(4,5)P2 is hydrolyzed at 
inositol 1,4,5-trisphosphate (InsP3; IP3) and diacylglycerol (DAG) by phospholipase C 
(PLC). DAG activates protein kinase C (PKC), that phosphorylates GluR2- and GluR1-
AMPAR. After that GluR2-AMPARs move from and GluR1-AMPARs incorporate at 
the synaptic contacts. Note GluR1-AMPAR have to be phosphorylate of protein kinase A 
(PKA). 
The activity of PKC is mediated by protein kinase PDK1 (3-phosphoinositide-dependent 
protein kinase 1) which binds to PtdIns(3,4,5)P3. Thus, PIP3 mediated a positive 
regulatory contour increasing the GluR1-AMPAR synaptic density: PIP2 → PIP3 → 
PDK1 → PKC → GluR1-AMPARs incorporation. This counteracted by PTEN, which 
is observed when the basic synaptic activity takes place. After LTP induction leptin 
promotes the removal of PTEN and, thus, support the expression of GluR1-AMPARs at 
the synapses. Dopamine trigger the cascade generation of cAMP that needed for activation 
of PKA. PKA phosphorylates of GluR1-AMPAR too that critical for anchoring them on 
the plasma membrane of spines and for forming the pool of AMPAR, which increases 
the density of synaptic AMPAR after LTP induction.
Conclusion: A model in which the synaptic contact is represented not as a passive 
receiver of an input signal, but as a complexly organized multicomponent molecular 
system has been suggested. Leptin mediates the anchoring of AMPAR at synapses. 
Dopamine is probably involved in the formation of a receptors pool that there may be 
rapid introduction to synapses after LTP induction.
Availability: http://wwwmgs.bionet.nsc.ru/mgs/gnw/genenet/viewer/AMPA.html
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Motivation and Aim: The natural cycles of night and day, and their length, remain stable 
in near-equatorial African regions but they vary with latitude and season in Eurasia. 
Therefore, this new environmental factor seemed to shape the adaptation of the circadian 
rhythms of Eurasians after the out-of-African dispersal of their African ancestors [1]. We 
tried to identify the genetic-based signatures of this latitude-dependent adaptation.
Methods and Algorithms: Geographic variation in allele frequencies of more than 
28 hundred genetic variants was analyzed using data from 5 African and 11 Eurasian 
populations sampled for the 1000 Genomes Project Phase 3 (1594 individuals). 
Results: As we expected, the genetic signatures of latitude-dependent polygenic selection 
were found more frequently within non-coding DNA regions associated with morning-
evening preference in 4 genome-wide association studies (GWASs). These signatures 
were identified less frequently among polymorphisms hinted by GWASs of other traits/
diseases and among polymorphisms sampled from pseudogenes and from protein-
coding regions in either circadian clock genes or reference genes. The frequencies were 
also high for loci associated with those traits that, like morning-evening preference, 
were shaped by latitude-dependent adaptations (e. g. skin pigmentation). Some of these 
genetic variants were located within the introgressions of the Neanderthal’s genome into 
the genomes of Eurasians.
Conclusion: A promising approach to prioritization of genetic markers of morning-
evening preference would be to aim future candidate gene studies on examination of 
the strength of association of this trait with a set of loci harboring latitude-dependent 
adaptations.
Availability: The statistics on the analyzed loci are available from the authors upon 
request.
Acknowledgements: AAP and OGD were supported by a grant from the Russian 
Foundation for Basic Research (grant number 16-06-00235-a).
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Motivation and Aim: Decrease in inhibitory control is considered as the basis for the 
age-related impairment of different cognitive functions [1]. It is known the phenomenon 
of retrieval-induced forgetting as the function of release inhibition. The analysis of 
cognitive training in the domains of executive function and working memory detected 
nonconvergent effects [2, 3]. The age-related changes in brain structure and function 
are not uniform, and mechanisms underlying the individual changes are yet not fully 
discovered. The aim of our study is to find interference changes due to memory training 
in older vs. young adults. 
Methods and Algorithms: The inhibitory function in retrieval-induced forgetting (RIF) in 
older age (65 years, n = 60) (GR_O) and in young group (22 years, n = 50) (GR_y) have 
been studied using memory training program. The computer-based platform was created 
to analyze different forms of memory including an assessment of proactive interference 
in visual memory retrieval [4]. 
Results: It was found that 74 % participants in GR_O performed the task no more than 
20 times, 18 % continued training to 80 sessions, and 8 % – up to 180 times whereas 
only 15 % in GR_y had memory training more than 10 sessions. In connection with 
this variability of training intensity, the mean scores of memory retrieval calculated for 
the first 18 sessions were compared to analyze age differences. The results revealed that 
the memory indices improved in GR_y by 29 % compared to the baseline level, and in 
GR_O only by 13 % (while the values in GR_y remained significantly higher than in 
GR_O, however, with greater variability of learning effectiveness for different sessions).
RIF index was calculated as difference in the memory measure between final and initial 
probes in each test while training session. Age-associated difference of RIF dynamic 
was revealed, i. e. training induced comparable inhibitory efficiency in two groups due 
to reduced the inhibition-deficit in older adults.
Conclusion: The inhibition reconditioning in older group was found that pointing to the 
restructuring of the neural systems due to the visual memory training
Acknowledgements: Supported by the Russian Foundation for Basic Research, project 
No. 17-06-00166.
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Motivation and Aim: Previous studies have highlighted the importance of inflammatory 
reaction in the initiation and progression of neurodegenerative disorders. Periodontitis is 
one of the most prevalent chronic inflammatory diseases, which increased inflammatory 
burden that forms the basis for the proposed link to various systemic diseases such 
as cardiac diseases, diabetes, renal diseases, low birth weight as well as Alzheimer 
disease. However, although chronic inflammation is consistently associated with the 
pathophysiology of Parkinson’s disease, so far, there is no direct evidence interlinking 
the detrimental effects of periodontitis on the pathogenesis of Parkinson’s disease. In this 
regard, it is important to clarify the potential impact of periodontitis on the induction or 
development of Parkinson’s disease.  
Methods and Algorithms: Both in vitro and in vivo approaches were utilized to clarify 
the potential impact of periodontitis on the development of Parkinson’s disease. For the 
in vitro study, both LUHMES cell and Bv2 cell, representing the midbrain dopaminergic 
neuron and microglia, respectively, were exposed to periodontal pathogen-derived 
lipopolysaccharide (P.g. LPS) to demonstrate the cellular responses and the potential 
signaling pathway involved in the pathogenesis of Parkinson’s disease induced by 
periodontitis. For the in vivo study, the pathological changes as well as the related 
neurochemical expressions in the substantia nigra and hippocampus were extensively 
examined by the use of two animal models: (1) directly infecting the periodontal tissue 
with periodontal pathogens, and (2) tightly encompassing the periodontal tissue with 
cotton threads. 
Results: In vitro studies showed that although P.g. LPS did not affect the cell viability of 
both LUHMES and Bv2 cells, it actually induced the oxidative stress and up-regulated 
the cytokine levels that may ultimately contribute to neuroinflammation. In vivo studies 
showed that decreased tyrosine hydroxylase, increased glial fibrillary acidic protein, and 
enhanced α-synuclein immuno-expressions were all detected in the SN of rats subjecdted 
to periodontitis.
Conclusion: As periodontitis significantly depressed TH expression and induced the 
expression of α-synuclein, one of the most important pathological features of Parkinson’s 
disease, these evdiences thus support the close interaction between periodontitis and the 
development of Parkinson’s disease. 
Acknowledgements: Supported by the Ministry of Science and Technology (MOST 106-
2633-B038-002).
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Motivation and Aim: The early postnatal period is important for nervous system devel-
opment and programming future behaviors. Both a decreased level of maternal care as 
well as stress in early life are risk factors for various psychiatric disorders. Here, we hy-
pothesized that early life stress can lead to a change in the level of maternal care in adult 
female offspring. Thus, the objective this study is estimation effects of previous mother 
stress, early life stress or both on behavior in adult mice
Methods and Algorithms: The mothers of the mice in the current study were either al-
lowed to raise their pups without exposure to stress (normal rearing condition, NC) or 
with maternal separation (3h/day, maternal separation, MS) on lactation days 2–14. 
Adult female F0 with a history in early life stress (mother’s stress experience, ME) 
and undisturbed females (UM) were used for creating F1 offspring. We evaluated anxi-
ety-like behavior, levels of exploratory, locomotor activity (open field test), aggression 
(resident-intruder test) and cognition (Morris water maze) in 4 groups of adult males F1 
offspring (UM+NC, UM+MS, ME+NC, ME+MS).
Results: We found that males ME+MS group were more aggressive to compare other 
groups. Moreover, winner males ME+MS group demonstrated tendency to improve the 
memory. In contrast, winner males ME+NC group demonstrated learning impairment. 
We did not find any significant differences in the parameters of anxiety-like behavior, 
levels of exploratory and locomotor activity. 
Conclusion: We found that the previous mother’s stress experience in early life can have 
a pronounced contribution to adult offspring behavior than their own stress in early life. 
However, a combination of these conditions can even lead to some advantages, at least 
in some situations.
Acknowledgements: Supported by the RFBR (18-34-00603).
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Motivation and Aim: According to epidemiological studies it is known, that autism 
spectrum disorder (ASD) can affect near 1% of the world’s population. The symptoms 
of ASD includes the presence of limited interests, problems in social communication, 
stereotyped and repetitive behavior. It is postulated that one of the mechanisms involved 
in ASD pathogenesis is disruption in mTOR signaling pathway [1]. The aim of this work 
was reconstruction and analysis of gene networks associated with ASD, related to the 
mTOR signaling pathway, by ANDSystem [2] in order to identify potential gene-targets 
that are promising for drug development studies.
Methods and Algorithms: The list of genes associated with ASD was created based on 
the information from Malacards database (https://www.malacards.org/) and ANDSystem 
[2]. Genes involved in mTOR signaling pathway were taken from KEGG database. 
Reconstruction and analysis of gene networks was performed using ANDSystem. Gene 
Ontology enrichment analysis was made by DAvID 6.8.
Results: Analysis of information from Malacards and ANDSystem revealed 452 genes 
associated with ASD. The reconstructed gene network contains 12147 interactions 
between these proteins and genes. There were 271 expression regulation relations in the 
reconstructed gene network. According to KEGG database 151 genes are involved in 
mTOR signaling pathway and it was found that eight (EIF4E, HRAS, IGF1, PRKCB, 
PTEN, TSC1, TSC2, WNT2) are related with ASD. Among them PTEN had the highest 
value of betweenness centrality (16214) and it was in the top 20 most central genes of 
ASD gene network. Using ANDSystem it was found that 82 genes/proteins from 151 
involved in mTOR signaling pathway were directly linked with 193 genes/proteins 
associated with ASD. This 193 genes/proteins associated with ASD and interacting with 
mTOR signaling pathway were enriched with the following Gene Ontology biological 
processes: positive regulation of B cell proliferation, antigen processing and presentation, 
immune response, response to drug, protein localization to synapse.
Conclusion: The results obtained in this work suggest that genes/proteins from the 
mTOR signaling pathway have central role in the gene network associated with ASD. 
The mTOR signaling pathway is highly connected to ASD gene network. Among them 
PTEN could be the most perspective for further investigation as potential drug target.
Acknowledgements: Reconstruction of autism gene network was supported by Project 
Fundamental Research of SB RAS No. 0324-2018-0021. Reconstruction of gene 
network of mTOR signaling pathway was supported by the RFBR grant 18-41-540004.
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Motivation and Aim: Serotonin transporter is one of the most widely investigated genetic 
markers of individual variation in serotonergic function. The promoter region of the serotonin 
transporter gene (5-HTTLPR) contains long (L) and short (S) variants. The 5- HTTLPR allele 
polymorphism of serotonin transporter (5-HTT) is associated with inclination to anxiety-
related psychopathology, including depression. However, the effect of 5-HTTLPR to the risk 
of depression and anxiety disorder is highly variable in different ethnic groups. According 
to the most of reports, an S- allele has been found to increase the risk of mental health 
problems in the Caucasoids, but also the same allele has an opposite effect or no effect on the 
different Mongoloid groups. This study comparatively investigated the effects of 5- HTTLPR 
polymorphism on psychological measures, EEG current source density, connectivity, and 
topological properties of resting state networks, and the ERSP indexes under recognition of 
emotional-related stimuli in the groups of Caucasoid Russians (210 persons) and Siberian 
Mongoloids – Tuvinians, yakuts and Evenks (183 persons). 
Methods: The trait anxiety level, the neuroticism scores and the emotional intelligence 
scores were measured in all participants by means of different self-report inventories.  EEG 
was recorded in the Russians by means of the 128-channel and in Mongoloids by means of 
64-channel Brain Products amplifier, Germany. EEG was recorded during the resting state, 
during execution of experimental tasks, which were related with recognition of facial and 
speech emotionality.
Results: SS homozygotes showed higher scores of anxiety and neuroticism and lower scores 
of the emotional intelligence in comparison with the L-allele carriers among all ethnic 
groups. The ERSP indexes of theta synchronization in the people with L-genotype showed 
the amplitude difference for recognition of stimuli with different emotional modalities, 
whereas there were not detected such differences in the SS homozygotes for all ethnic 
groups. As compared to L-carriers, S homozygotes from the Caucasoid group showed lower 
current source density and connectivity in most frequency bands in areas overlapping with 
the default mode and emotion regulation regions. However, the opposite effect of the S 
allele was revealed in the Mongoloid group, i.e. the Mongoloid S homozygotes showed 
higher current source density and connectivity in the same brain areas and frequency bands 
in comparison with the Mongoloid L-carriers.  In addition, the associations between resting-
state EEG and these psychological measures were different among ethnic groups. 
Conclusion: The effect of 5-HTTLPR polymorphism on EEG and on association of resting-
state EEG networks with psychometric measures looks unstable and depends on many 
additional climatic and cultural parameters.
Acknowledgments: The study was supported by the Russian Science Foundation (RSF) under 
Grant No. 17-18-01019. Data collection in the yakutian group was supported by the grant  
18-415-140021 р_а of the Russian Foundation of Basic Research (RFBR). 
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Motivation and Aim: Autophagy was shown to be suppressed in striatum of transgenic 
mice with model of Parkinson’s disease [1]. Cystatin C is one of the potent regulators of 
autophagy [2]. Changes in the expression and secretion of Cystatin C in the brain have been 
shown in amyotrophic lateral sclerosis, Alzheimer’s and Parkinson’s diseases and in some 
animal models of neurodegeneration, demonstrating protective role of Cystatin C [3]. It 
was suggested that Cystatin C plays the primary role in amyloidogenesis and perspective as 
treatment of neurodegenerative diseases. Cystatin C colocalizes with amyloid beta-protein in 
brain in Alzhemer’s disease. Controlled expression of a cystatin C-peptide was suggested as 
a new approach to therapy for Alzheimer’s disease. In Parkinson’s disease serum Cystatin C 
levels can predict disease severity and cognitive dysfunction, although the exact role of 
Cystatin C remains unclear. The aim: to evaluate expression of Cystatin C in transgenic 
mice with model of Parkinson’ disease in early pathological state of disease (5 months) and 
evaluate results as related to mechanism of development of autophagy.
Methods and Algorithms: 5-month-old male mice of B6.Cg-Tg(Prnp-SNCA*A53T)23Mkle/J) 
(further – B6.Cg-Tg) and control C57Bl/6J strain were used. Total RNA was purified from 
mouse brain areas (striatum, amygdaloid complex, hypothalamus, hippocampus) using 
RNeasy Plus mini kit (Qiagen). qPCR was performed in a CFX96 Real-Time PCR Detection 
System (Bio-Rad, USA) using HS-qPCR Mix SyBR Green (2x) (Biolabmix, Russia), 
200 nM real-time PCR primers (Forward Primer (5′→3′) AGGAGGCAGATGCCAATGAG; 
Reverse Primer (5′→3′) GGGCTGGTCATGGAAAGGA), 5 µl template (1:50 diluted 
cDNA).
Results: Cystatin C (Cst3) gene expression analysis in striatum and, especially in amygdaloid 
complex, in mice with transgenic model of Parkinson’s disease (5 months) revealed 
statistically significant ( p = 0.0168) decrease vs control; there was a correlation between the 
Cst3 expression and marker of autophagy LC32 level (immunohistochemistry). Cystatin C 
concentration in serum (ELISA) of transgenic mice was not changed vs control.
Conclusion: The data obtained confirms that Cst3 expression in striatum correlates with 
autophagy. Cystatin C can play a protective role in multiple neurodegenerative disorders, 
including Parkinson’s and Alzheimer’s diseases. 
Acknowledgements: Supported partially by grant No. 16-04-01423-а from the Russian 
Foundation for Basic Research (Russia). Unique scientific installation “Biological collection 
– Genetic biomodels of neuro-psychiatric disorders” (No. 493387) Scientific Research 
Institute of Physiology and Basic Medicine. The studies implemented using the equipment 
of the Center for Genetic Resources of Laboratory Animals at ICG SB RAS, supported 
by the Ministry of Education and Science of Russia (Unique identifier of the project 
RFMEFI62117X0015).
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Motivation and Aim: Dopaminergic system plays an important role in the development 
of drug dependence. DISC1 (Disrupted-In-Schizophrenia-1) is a scaffold protein that 
interacts with numerous proteins in various cellular compartments. DISC1 is involved 
in the regulation of functions of dopaminergic system in brain [1]. Recently, direct 
binding of DISC1 to a type 2 dopamine receptor (D2R) has been shown, leading to 
inhibition of receptor internalization, which resulted in hyperactivation of dopaminergic 
system [2]. A peptide analogue of D2R binding site was synthesized, and a conjugate 
of this peptide with a peptide fragment from immunodeficiency virus envelope (TAT-
D2pep) competitively inhibit D2 receptor interaction with DISC1 when administered 
systemically [2]. The aim of our work was to probe the effect of TAT-D2pep on the 
formation of conditioned place preference (CPP) in mice. 
Methods and Algorithms: CPP to morphine was produced in C57BL/6J mice with an 
unbiased CPP procedure employing a three-compartment apparatus. The mice were 
divided into 4 groups. During the conditioning session, control animals received 
injections of saline (Sal), whereas experimental groups were treated by morphine/Sal, 
TAT-D2pep/Sal or TAT-D2pep injected in 15 minutes before morphine/Sal. 
Results: Mice treated by TAT-D2pep/Sal did not differ from the control group in 
CPP, showing no preference to the compartment associated with TAT-D2pep, i. e. the 
peptide did not affect rewarding processes in mice. Mice treated by morphine/Sal spent 
significantly more time in the compartment associated with morphine, supporting the 
formation of CPP. Administration of morphine after the extinction session, recovered CPP 
in this experimental group of mice. Injection of TAT-D2pep prior to the administration 
of morphine, significantly reduced the time spent in morphine-associated compartment 
than in animals receiving only morphine and was not differ from the control group. 
Conclusion: The peptide, which prevents the binding of D2R to the DISC1 protein, 
disrupted the CPP formation, induced by morphine. These data suggest the involvement 
of DISC1 in the development of opiate dependence. 
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Motivation and Aim: Drug repurposing appeared to be quite effective strategy in 
psychopharmacology. Ceftriaxone (CEF) is a safe and multipotent agent that has 
been used for decades as an antimicrobial drug. Recently the data were obtained on 
its neuroprotective properties. We obtained promising results on its neuroprotective 
properties including the restoration of cognitive deficits in MPTP-induced rat model of 
Parkinson’s disease. The aim of this study was to determine the potential effects of CEF 
to restore cognitive deficits in animal models of Alzheimer’s disease (AD) as well as to 
reveal neuronal mechanisms in the effects. 
Methods and Algorithms: Primary culture of rat cortical neurons was used to evaluate 
cell survival against H2O2 (50 µM) in MTT test after CEF treatment (100 µM, 1x, 5 days 
prior MTT test). Western-blotting was applied to estimate molecular changes. Mice of 
C57Bl/6J strain injected bilaterally i.c.v. with amyloid-beta fragment 25-35 were used 
as pharmacological AD model while rats of OXyS strain were used as a genetic model 
of sporadic AD. To evaluate the effects of CEF, the animals of experimental groups 
were treated with the drug (100 mg/kg/day, i.p., 36 days) and then underwent behavioral 
testing for cognitive function and their brains were assessed with Nissl staining and 
immunohistochemical analysis. 
Results: CEF treatment exhibited beneficial effects on some of impaired cognitive features 
in OXyS rats and mice with deficits induced by amyloid-beta. Neuromorphologically, 
CEF increased the density of pyramidal neurons in the hippocampal CA1 area, decreased 
the number of degenerating neurons and edema of brain tissue in OXyS rats. It also 
decreased amyloid accumulation in mice. CEF significantly increased cell survival of 
cortical neurons in vitro. This effect was associated with a decrease in pAkt and pERK 
levels.
Conclusion: The results suggest CEF as a promising pharmacological tool for the 
prevention of cognitive decline at neurodegenerative disorders and gave new insights 
into mechanisms of its neuroprotective effects.
Acknowledgements: Supported partially by grant No. 15-04-05593-a from the Russian 
Foundation for Basic Research (Russia), by NSU: Academic Strategic Unit “Neuroscience 
in Translational Medicine”, and by grant No. L-15569 from JSPS (Japan). The studies 
were partially implemented using the Unique scientific installation “Biological collection 
– Genetic biomodels of neuro-psychiatric disorders” (No. 493387) at Scientific Research 
Institute of Physiology and Basic Medicine. 



36 CSGB-2018

DOI 10.18699/CSGB-2018-30

Effect of ceftriaxone on cognitive deficits caused by amyloid-beta 
neurotoxicity in mice
A.E. Tishin1, 2*, M.v. Tenditnik1, 2, M.A. Tikhonova1, 2

1 Scientific Research Institute of Physiology and Basic Medicine, Novosibirsk, Russia
2 Novosibirsk State University, Novosibirsk, Russia
* e-mail: antyshyn95@gmail.com

Key words: Alzheimerʼs disease, ceftriaxone, Aß 25-35, Barnes test

Motivation and Aim: At the moment, there are no effective therapies that can stop or re-
verse the course of a serious and widely spread neurodegenerative disorder, Alzheimerʼs 
disease (AD). One of frequently used animal models of AD is based on the injection of 
amyloid beta (Aß) or its fragments into the brain that causes neurodegenerative changes 
and AD-like cognitive deficits. Recently, an antibiotic ceftriaxone that possesses neu-
roprotective properties was found to correct cognitive deficits in a genetic rat model of 
accelerated senescence and sporadic AD (OXyS rat strain) has been revealed. [1] The 
aim of this study was to study the effect of ceftriaxone on cognitive deficits caused by 
the amyloid-beta neurotoxicity in mice.
Methods and Algorithms: In the experiment, were used sexually mature male mice 
C57BL/6J. Animals were divided into 4 groups. Groups 1 and 2 received sterile water, 
and groups 3 and 4 received Aß fragment 25-35 (Aß 25-35) into the lateral ventricles of 
the brain. Groups 2 and 4 were chronically injected with ceftriaxone (100 mg/kg, i.p., 
5 weeks) while groups 1 and 3 were given injections of saline. Open field test, Barnes 
test and T-maze were performed to assess the behavioral effects of ceftriaxone in mice. 
Results: Mice injected with Aß 25-35 had a significant decrease in motor and exploratory 
activity in the open field test two weeks after the injections, whereas in the later these 
indicators recovered. Ceftriaxone had a positive effect on a number of parameters in the 
Barnes test. A significant decrease in the latency to find a target hole in the 4th session 
of the first day of training (short-term spatial memory index) and an increase in the per-
centage of goal hole nosepokes on the test day (long-term spatial memory index) were 
observed in mice of the 4th group. Ceftriaxone also significantly augmented percentage 
of correct choices (working memory index) in mice of the 4th group in the T-maze test. 
Conclusion: The central injection of the fragment Aß 25-35 leads to a disruption in the 
learning ability and short-term spatial memory in the Barnes test. Chronic administration 
of ceftriaxone in mice injected with fragment Aß 25-35 caused an improvement in cog-
nitive performance in the Barnes test. Moreover, ceftriaxone administration influenced 
various indicators in other behavioral tests. Those alterations are apparently related 
to the neuroprotective properties of ceftriaxone, based on the restoration of glutamate 
transport in astrocytes and the reduction of excitotoxicity, which plays an important role 
in the pathogenesis of AD.
Acknowledgements: Supported partially by grant No. 15-04-05593-a from RFBR (Rus-
sia). The studies were partially implemented using the Unique scientific installation “Bi-
ological collection – Genetic biomodels of neuro-psychiatric disorders” (No. 493387).
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Motivation and Aim: 5-HTTLPR serotonin transporter gene polymorphism is associated 
with individual features in regulation of human emotional behavior. The expression of this 
gene was detected in the limbic structures of brain, such as amygdala. According to the 
most of report, SS genotype of this polymorphism is usually associated with lower level 
of emotional intelligent in comparison with LL and LS genotypes. However, such effects 
can be modulated by many other factors, including gender, age and cultural properties of 
people. This study comparatively investigated the effects of 5-HTTLPR polymorphism on 
psychological measures and behavioral reactions under recognition of emotional written 
sentences in the groups of Caucasoid Russians (154 persons) from Novosibirsk and 
Mongolian students from Khovd (54 persons).
Methods: The trait anxiety level, the neuroticism scores and the emotional intelligence 
scores were measured in all participants by means of different self-report inventories. Under 
experiments, the participants executed the error recognition task in Russian or Mongolian. 
200 sentences were selected for the experiment. Half of the sentence list for each language 
contained a syntax error. Correct and incorrect samples were presented randomly with 
inter-trial interval varying between 4 and 7 s. The subjects were instructed to judge whether 
a presented sample contains an error by pressing one of two buttons by dominant hand. All 
sentences were related with one of emotional conditions. 20 % of sentences presented non-
emotional description of unanimated objects, 20 % of sentences described the anxiety level 
of participant himself, 20 % of them described the anxiety level of some other persons, 
20 % of sentences described the aggression of participant himself and 20 % described the 
aggression of some other persons. The participants were not instructed about emotional 
relation of sentences before the procedure. The speed of reaction and the quality of task 
execution separately for each emotional condition were used as the behavioral measures.
Results: Inter-ethnic differences were detected among the Russian and Mongolian groups 
by comparison of behavioral reactions on syntactically correct and incorrect sentences that 
reflects a gramma specificity of Mongolian language. Also, the behavioral measures under 
recognition of sentences with aggression had some ethnic specificity. SS homozygotes 
showed higher scores of anxiety and neuroticism and lower scores of the emotional 
intelligence in comparison with the L-allele carriers among the Russian, but not for 
Mongolian group. In addition, the associations between 5-HTTLPR genotype, behavioral 
reactions on the emotionally differing sentences and the psychological measures were 
different among ethnic groups. 
Conclusion: The effect of 5-HTTLPR polymorphism on human emotional behavior 
depends on the cultural parameters of participants.
Acknowledgments: This research was supported by Russian Foundation for Basic Research, 
project No. 16-23-03005.
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Motivation and Aim: Although there are clear common principles that can be demonstrated 
in cognitive aging, enormous variability exists across individuals. A question of great 
interest is what accounts for this variability. Among other factors inter-individual 
variability is attributable to involvement in mental activity. The purpose of this study 
is to outline the changes resting state EEG in aged men and women associated with 
difference in intellectual environment of their professional activity. 
Methods and Algorithms: Elderly (age 63.8 + 0.5) scientists (N = 52, SA) and people 
unrelated to professional scientific activity (N = 63, NSA) participated in the study. 
All subjects were employed full time. EEG was recorded from 26 symmetrical regions 
of the hemispheres in a states with closed and with open eyes. Power spectral density 
was calculated in delta, theta, alpha 1, 2, 3, beta 1, 2 and gamma frequency ranges. The 
bandwidths for the frequency bands were defined using individual alpha peak frequency 
as the anchor point. The mean power spectral density values were calculated for frontal 
(Fp1/Fp2, AF3/AF4, F7/F8, F5/F6, F3/F4, F1/F2), central (FC3/FC4, FC1/ FC2, C3/ C4, 
C1/C2, CP3/CP4, CP1/CP2), central-temporal (FT7/FT8, FC5/FC6, T7/T8, C5/ C6, 
TP7/ TP8, CP5/CP6) and parietal-occipital (P7/P8, P5/P6, P3/P4, P1/P2, PO7/ PO8, PO5/
PO6, PO3/PO4, O1/O2/) cortical regions separately for the right and the left hemispheres.
Results: In condition with closed eyes, ANOvA revealed significant gender × frequency 
band × region × group (SA, NSA) interaction. Testing of interaction demonstrated effects 
in alpha 2, 3, rhythms power density, characterized by opposite changes of antero-
posterior spectral power gradients in SA and NSA groups of men and women. There 
was no difference between SF and NSA groups in frontal power density. Among women 
members of ND group had lower posterior power than those of NND group. Conversely, 
among men, members of ND had greater posterior spectral power in comparison with 
NND. In eyes open condition, significant asymmetry due to higher power values in right 
in comparison with left hemisphere in frontal and temporal regions was found in SA 
group. Asymmetry of power values was not revealed in NSA.
Conclusion: This result of the study confirmed dividing the mentally healthy older 
population into two subgroups according to levels of intellectual loads during the course 
of professional activity: significant differences exist in terms of resting state antero-
posterior network organization and in hemispheric asymmetry measures.
Acknowledgements: Supported by the RFBR (No. 17-46-540705).
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Motivation and Aim: The search for genetic markers associated with the development and 
course of depressive disorders, will allow developing effective methods of diagnosis and 
treatment of the disease. Modern studies indicate the involvement of PIP5K2A kinase in the 
pathogenesis of depressive disorders and schizophrenia spectrum disorders. The mechanisms 
underlying the therapeutic effect in chronic lithium treatment for bipolar affective disorders, is 
associated with differential expression of genes associated with phosphoinositide metabolism, 
including PIP5K2A. The aim of our study was to assess the effectiveness of therapy 
current depressive episode based on the definition of polymorphic variants rs10828317 and 
rs10430590 PIP5K2A gene, previously studied by us both associated with depressive disorders.
Methods and Algorithms: We examined 306 patients with depressive disorders were 
diagnosed as having current depressive episodes of varying severity within F31-F32, aged 
20 to 60 years who were treated at the Department of Affective States clinics of Mental 
Health Research Institute. Assessment of the severity of the current depressive episode was 
performed using the scales SIGH-SAD, CGI-S, CGI-I, allowing to assess the severity of 
the disease before, on the 14th and 28th days of therapy. The control group consisted of 
147 mentally and somatically healthy donors Russian population of the Siberian region of 
Tomsk and Tomsk region) aged 20 to 60 years. As the material for the study was used venous 
blood. DNA was isolated by standard phenol-chloroform micro technique. Genotyping for 
polymorphic variants PIP5K2A gene was performed by polymerase-chain reaction (PCR) in 
real time using fluorescence on the amplifier “Step One Plus” company Applied Biosystems 
(USA). Statistical processing of results was performed using the program SPSS 20.0.
Results: For studying the link between severity of depression and the assessment of the 
effectiveness of the therapy with the PIP5K2A gene polymorphism and the study of 
dependence of average aggregate scores in CGI-I, CGI-S and SIGH-SAD from the studied 
genotypes in patients with depressive disorders before therapy and on the 14th and on 28th 
day of treatment. Before the treatment, all patients had significantly high scores on the 
scale SIGH-SAD, CGI-I, CGI-S, and on the 14th and 28th days of therapy was observed 
significant decrease in scores on all scales investigated, which indicates an improvement in 
the clinical condition of patients. Our results revealed the association of the polymorphic 
variants rs10828317 PIP5K2A gene with the score for a typical depressive symptoms on a 
scale SIGH-SAD to initiation of therapy and with the score on a scale CGI-S at day 28 of 
therapy, and rs10430590 PIP5K2A gene shows a statistically significant association with 
the score on a scale CGI-S at day 28 of therapy. 
Conclusion: Association of polymorphic variants of the gene PIP5K2A with the amount of 
points for a typical depressive symptoms on a scale SIGH-SAD with initiation of therapy and 
with an average amount of points on a scale CGI-S at day 28 of therapy on the background 
of clinical improvement proves the involvement of  PIP5K2A kinases in the mechanisms 
underlying the therapeutic effect of antidepressants. 
Acknowledgements: Supported by the RFBR No. 17-29-0205.
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Motivation and Aim: Adult neurogenesis is a crucial process for brain tissue repair 
and remodeling after traumatic brain injury (TBI). MiR-210, a unique and pleiotropic 
microRNA, has been known to be upregulated in various tissues under hypoxic condition. 
This study is aimed to investigate the role of miR-210 in TBI-induced neurogenesis and 
the implicated mechanism. 
Methods and Algorithms: TBI was induced by weight-drop device. Immunofluorescence 
staining of BrdU- and DCX-labeled neurons were used to qualify neurogenesis among 
different groups after TBI. The expression of miR-210 was evaluated by real-time PCR 
and the expression of ERK/MEK/Raf cascade was detected by Western blot. 
Results: In this study, we found the level of MiR-210 significantly increased within 1 hour 
after TBI and reached a peak 4 hours after TBI. Administration of a shRNA against miR-
210 not only reversed the TBI-associated upregulation of miR-210, but also attenuated 
the TBI-induced neurogenesis. The upregulation of miR-210 after TBI was found to 
be mediated by HIF-1α and regulated the phosphorylation of ERK/MEK/Raf cascade, 
a signal pathway also involved in adult neurogenesis. TBI triggered an approximate 
3.0–3.5 fold stimulation in ERK/MEK/Raf phosphorylation, and the administration of 
miR-210 shRNA effectively dampened the TBI-induced activation of ERK/MEK/Raf 
cascade. 
Conclusions: These results strongly suggest that the increase in miR-210, conferred by 
TBI, is mediated by HIF-1a expression and might have led to the stimulation of ERK/
MEK/Raf cascade, which in turn promotes the TBI-induced neurogenesis.
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Many situations require one to inhibit the impulse to react to others’ emotional facial 
displays. Considerable evidence, however, points to age-related changes in response 
inhibition in older adults. In addition, evidence also shows more automatic regulation of 
affect in older compared to younger adults. How these two opposing processes operate 
in young and older adults remains unclear. In this study, a drift diffusion model was used 
to each participant’s behavioral data to extract components of psychological processing, 
including measures of caution, motor execution time, and stimulus processing speed. The 
individual differences in the resulting components were further examined in relation to 
fMRI activation to evaluate the underlying neural correlates and the emotional modulation 
in young and older adults. Thirty-two young and 32 older normal adults underwent an 
emotional stop signal paradigm (ESSP) in an fMRI experiment with disgusted and neutral 
emotional faces. Participants were instructed to make a target response (Go) as quickly 
as possible to face stimuli unless a red border appeared (between 40 to 400 ms of face 
onset), in which case they were to withhold their response (Stop). young adults made 
more Stop than Go errors to neutral faces. Disgusted faces increased Stop false alarms, 
decreased Go hits, and also reduced reaction times compared to neutral faces. Older 
adults made more Go than Stop errors to neutral faces. Disgusted faces increased Stop 
false alarms, increased Go Hits, and also reduced reaction times compared to neutral 
faces. Two-sample t-tests are used to delineate the role of aging in emotional inhibition 
tasks. The results show that older adults tend to engage more neural circuits than young 
adults including striatum and hippocampus regions. younger adults show more focal 
activations in right inferior frontal cortex, inferior parietal lobule and postcentral gyrus 
for inhibition contrasts. Using drift-diffusion modeling principles, our findings suggest 
whereas negative affect increases the rate of evidence accumulation for target and stop 
feature decisions in younger adults, negative affect lowers the decision criterion in older 
adults.
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National technological initiatives assume development of novel educational programs 
on modern perspective technologies – neurobiology, neuroinformatics, bioinformatics, 
analysis of big data in genomics. The BGRS (Bioinformatics of Genome Regulation and 
Structure) biannual conference series in Novosibirsk became a kernel of  international 
cooperation and student exchange programs, presentation of novel software in 
interdisciplinary fields of biology, informatics and Life Sciences overall.
National “Neuronet” initiative in Russia [1, 2] presents novel type of strategic science 
and commercial projects establishing leading positions in world research. Several re-
gional Neuronet-centers in the format of non-commercial partnerships will be created in 
Russia. Among them, the Pacific Center in partnership with the Far Eastern Federal Uni-
versity, the volga Region Center in partnership with the Samara State Medical University 
and the company “BiTronics”, the Novosibirsk Center in partnership with the Research 
Institute of Physiology and Basic Medicine of SB RAS, as well as the Neuronet-center 
“St. Petersburg” in partnership with the company “MDG-Innovation”. In addition, the 
centers will be created in partnership with the Moscow Institute of Physics and Technol-
ogy (MIPT) and the Skolkovo Institute of Science and Technology (SkTech). The Center 
in St. Petersburg will specialize in projects related to artificial intelligence. Far Eastern 
University is interested in developing and promoting technologies of augmented and 
virtual reality. Specific interest of MIPT Center will also be artificial intelligence, and the 
Novosibirsk Neuronet-Center will focus on pharmaceuticals and medicine.
The international seminar on the discussion of scientific perspectives in the field 
of neurotechnologies will be held in the frames First Russian-Chinese Workshop on 
Bioinformatics and System Biology in the form of a round table with open discussion. 
It will present the development of methodological recommendations for the selection 
and involvement of the expert community of the scientific and technical sphere for the 
discussion and evaluation of roadmap projects of the National Technological Initiative in 
Russia. Foreign experts will share their experience in international education programs 
on bioinformatics and National education initiatives. 
The authors will present their vision of the existing projects of road maps of the National 
Technological Initiative in the field of neurotechnologies, fundamental medicine and 
bioinformatics in the format of open discussion.
Russian and international experts in the field of bioinformatics and neurobiology will 
include several science groups from Europe and Asia.
Three delegations from largest Chinese Universities (Shanghai Jiao Tong University, 
Zhejiang University and Huazhong Agricultural University) will take part in the scientific 
seminar: Prof. Xiaodong Zhao, Prof Ming Chen, Dr yan Li, Prof. Hong-yu Zhang. The 
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neurobiology experts from Academia Sinica, Taiwan, will share their expertise – Profs 
Arthur C. Tsai, Hung-Ming Chang, ya-Ling yang.
The European group will be presented by Spain, the Netherlands, Italy, Germany, 
Finland, Austria and Norway. The participants are: Dr Rubén v. Rial, University of the 
Balearic Islands, Palma de Mallorca; Prof. Hans v. Westerhoff, and Dr. Matteo Barberis, 
University of Amsterdam, Amsterdam, Holland; Prof. Gianluca Tell, University of 
Udine, Italy; Dr. Olga Krebs, Heidelberg Institute for Theoretical Research, Heidelberg, 
Germany; Prof. Juha Kantanen, Institute of Natural Resources of Finland, Jokiainen, 
Finland; Dr. Fyodor Kondrashov, Institute of Science and Technology, Klosterneuburg, 
Austria; Dr. Maxim Zakharsev, Norwegian University of Natural Sciences, Oslo. 
The invited speakers - medical doctors and bioinformaticians from Russia will continue 
the discussion about national programs in neurobiology: Irina M. Larina, Institute of 
Mathematical Problems of Biology RAS (IMPB RAS), Alexey A. Lagunin, Russian 
National Research Medical University named after N.I.Pirogov, Moscow; Maria G. 
Samsonova, Saint-Petersburg Polytechnic University, Saint-Petersburg.
The seminar presentations on national international education programs will be started 
by Prof. Ralf Hofestädt, Bielefeld University, Germany. He will discuss German-Chinese 
network on bioinformatics and education in bioinformatics. Dr. Marko Đorđević, 
Belgrade University, Serbia, will tell about Integrating computational systems biology 
and bioinformatics in research and education. Drs. Tatiana Tatarinova and Cecile Ben 
(University of La verne, USA, and University of Toulouse, France) will give educational 
program review “Bioinformatics: science of a toolbox?”
Bioinformatics, as an interdisciplinary field, is a case example for analysis of science 
history perspectives. Thus, Prof. M.Chen, Zhejiang University, Hangzhou, China will 
present professional initiatives in bioinformatics in China. There are more than 30 
bioinformatics related societies/organizations are set up to promote the bioinformatics 
development. Scientists from European countries are attracted to work in China by the 
improved research and funding environment. Thus, International cooperation research 
institutes/centers are established, e.g. the Max Planck–Chinese Academy of Science 
Partners Institute in Computational Biology in Shanghai, which employs a number of 
European scientists and plays key roles in facilitating international collaborations [3].
During the seminar the analytical materials on increasing the effectiveness of the 
implementation of the activities of the roadmap projects of the National Technological 
Initiative will be discussed. We aim develop methodological recommendations, including 
on the use of educational process starting from the example of the Department of Medicine 
and Psychology and the Humanitarian Institute of Novosibirsk State University.
Acknowledgements: The participation of the incited speakers at the BGRS conference and the 
workshop has been supported by Russian Ministry of Science project 28.12487.2018/12.1.
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Компания Huawei является ведущим мировым 
поставщиком ИКТ-решений. Благодаря установ-
лению взаимовыгодных отношений с нашими 
партнерами и заказчиками компании Huawei 
удалось добиться существенных преимуществ 
в сфере операторских сетей, корпоративного 
и потребительского бизнеса, а также в сфере 
облачных технологий. Мы стремимся создавать 
максимальные преимущества для операторов 
связи, предприятий и потребителей путем раз-
работки конкурентных ИКТ-решений и услуг. 
Оборудование и решения Huawei используются 
в более чем 170 странах мира. Компания обслу-
живает более трети населения земного шара. 

Имея богатый опыт и технические знания в 
области НИОКР, Huawei придерживается стра-
тегии тесного сотрудничества и интеграции с 
корпоративными заказчиками и предоставляет 
им широкий спектр высокоэффективных кли-
ентоориентированных ИКТ-решений и услуг, 
на базе глубокого понимания их потребностей. 
Согласно этой стратегии Huawei предлагает ши-
рокий выбор передовых ИКТ-решений в сфере 
государственного управления, общественного 
сектора, финансов, транспорта, электроэнер-
гетики, крупных предприятий, а также малых и 
средних предприятий (SME). Эти решения ох-
ватывают корпоративные сети, универсальные 
системы связи и взаимодействия (UC&C), си-
стемы облачных вычислений и центры данных, 
системы корпоративной беспроводной связи, 
сетевого электропитания, а также инфраструк-
турные услуги.

ООО «Техкомпания Хуавэй» 
Филиал в СФО:  
630112, Новосибирск, ул. Фрунзе, 242,  
11-й этаж 
Тел.: +7(383) 328 00 70 
Факс: +7(383) 328 00 71 
E-mail: Kroshin.Fyodor@huawei.com 
URL:     e.huawei.com/ru

Huawei is a leading global ICT solutions provider. 
Through our dedication to customer-centric 
innovation and strong partnerships, we have 
established end-to-end capabilities and strengths 
across the carrier networks, enterprise, consumer, 
and cloud computing fields. We are committed 
to creating maximum value for telecom carriers, 
enterprises and consumers by providing 
competitive ICT solutions and services. Our 
products and solutions have been deployed in 
over 170 countries, serving more than one third of 
the world’s population.

By leveraging our strong R&D capabilities and 
comprehensive technical expertise, Huawei’s 
strategy in the enterprise domain focuses on 
close cooperation and integration with partners 
to deliver a wide range of highly efficient 
customer-centric ICT solutions and services that 
are based on a deep understanding of customer 
needs. In line with our strategy, we offer a 
broad portfolio of innovative ICT solutions that 
cater to global vertical industry and enterprise 
customers across government and public sector, 
finance, transportation, energy, large enterprises 
and small and midsize enterprises (SMEs). Our 
portfolio covers enterprise networking, unified 
communications & collaboration (UC&C), cloud 
computing & data center, enterprise wireless, 
network energy and infrastructure services.

HUAWEI Technologies Co Ltd., Russia
Siberia office:  
630112, Russia, Novosibirsk, Frunze Str., 242
Business Center “New Height”
Tel.: +7(383) 328 00 70,
Fax: +7(383) 328 00 71
Email: Kroshin.fyodor@huawei.com 
URL: e.huawei.com/ru





Компания ООО «МПБА диагностика» является дочерней компанией 
MP Biomedicals, ранее известной как ICN Biomedicals, основанной в 
1959 году, признанного лидера в области производства широкого 
спектра химических реактивов, оборудования для пробоподготовки 
(система для гомогенизации FastPrep) и наборов реагентов. Каталог 
продукции компании MP Biomedicals включает более 55000 наимено-
ваний высококачественных продуктов для проведения биохимиче-
ских исследований, фармацевтического и биотехнологического про-
изводства, для различных отраслей иммунологии и генетики.

MP Biomedicals 
(ООО «МПБА диагностика»)
Адрес: 109147, г. Москва, ул. Марксистская, д. 3,
 стр. 2, оф. 2.1.20/2
Тел./факс:
+7(495)604-13-44
rus@mpbio.com 

mpbio.com; mpbio.ru  
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Компания СкайДжин предлагает к поставке со склада в Москве и под заказ наборы ре-
агентов, оборудование, расходные материалы, реактивы, а также специализируется на 
сервисном обслуживании и поверке дозаторов, лабораторных весов различных произ-
водителей. Мы предлагаем гибкие условия работы и очень большой ассортимент про-
дукции.

Поставляемая нашей компанией продукция широко используется в научно-исследо-
вательских лабораториях и R&D центрах, лабораториях секвенирования, при решении 
практически любых молекулярно-биологических задач.

Большая часть производителей в нашем портфолио - это прямые, эксклюзивные 
поставки. Мы являемся первым звеном в поставках для таких компаний как New 
England Biolabs, Agilent Technologies, Oxford Nanopore Technologies, QIAGEN, 10x 
Genomics, NIMAGEN, Integrated DNA Technologies, Thermo Fisher Scientific, SIGMA-
ALDRICH, BioSan, Gilson.

К флагманским продуктам наших линеек относятся:

•	 Набор для пробоподготовки образцов от New England Biolabs ULTRA II FS с 
интегрированной системой фрагментации и другие наборы серии ULTRA 
для образцов ДНК, РНК и микроРНК;

•	 Digital NGS: готовые панели и наборы для обогащения на основе ПЦР от 
QIAGEN с мономолекулярным баркодированием;

•	 Специализированные наборы для работы с микроРНК и анализа экспрессии 
от QIAGEN-Exiqon;

•	 Нанопоровые секвенаторы третьего поколения: портативный секвенатор 
MinION, высокопроизводительный секвенатор GridION;

•	 Уникальная система Chromium производства 10x Genomics для 
автоматической пробоподготовки геномов и транскриптомов единичных 
клеток.

За дополнительной информацией о производителях, товарах, ценах и условиях постав-
ки обращайтесь к нашим квалифицированным специалистам.

Будем рады ответить на Ваши вопросы и помочь выбрать качественное и недорогое ре-
шение для Ваших задач!

ООО «СкайДжин»
Адрес: 115093, Москва, 

ул. Люсиновская, д. 36, стр. 1
Тел: 8 (495) 215 02 22 

info@skygen.com 
www.skygen.com 







Научное издание

BIOINFORMATICS OF GENOME REGULATION  
AND STRUCTURE\SySTEMS BIOLOGy 

The Eleventh International Conference, BGRS\SB-2018

COGNITIVE SCIENCES, 
GENOMICS AND BIOINFORMATICS (CSGB-2018)

Symposium

Abstracts

Printed without editing

БиОиНфОрматика регуляции и структуры  
геНОма\системНая БиОлОгия

Одиннадцатая международная конференция

Когнитивные науКи, 
геномиКа и биоинформатиКа (CSGB-2018)

симпозиум

тезисы докладов

Публикуется в авторской редакции

Выпуск подготовлен информационно-издательским отделом ициг сО раН

Подписано к печати 01.08.2018. формат 70 × 108 1/16. усл. печ. л. 4,73.
тираж 100 экз. Заказ № 183

федеральный исследовательский центр 
«институт цитологии и генетики сибирского отделения российской академии наук»

630090, Новосибирск, проспект академика лаврентьева, 10

Отпечатано в типографии фгуП «издательство сО раН»
630090, Новосибирск, морской проспект, 2


	Пустая страница

