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LABORATORY 12 
Laboratory of Bioinformatics of Cell Processes 

and Motocontrol 
Head of Laboratory – Dr.Sc. (Mathematics) Alexey Chernavsky 
Tel.: (095)209-42-25, (095) 952-33-03; E-mail: chernav@iitp.ru 

 
The leading researchers of the laboratory include: 
 
Corresponding member of Russian Academy of Science L. Chailakhian  
Dr.Sc. (Biology) M. Berkinblit Dr.Sc. (Biology)  S. Minina  
Dr.Sc. (Biology) V.  Bozhkova Dr.Sc. (Biology)  N. Samosudova  
Dr.Sc. (Math.)  V.  Dunin-Barkowsky, 

President of the RNNS 
Dr.Sc. (Biology) Yu. Panchin  

Dr.Sc. (Biology)  Z.  Khashaev Dr.   J. Burmistrov  
Dr.Sc. (Biology) E.  Liberman  Dr.  L. Kudina 
Dr.Sc. (Math.)  I.   Lukashevich Dr.  D. Voronov 
 

DIRECTIONS OF ACTIVITY 
 
The general theme of the scientific work in the laboratory is: analysis of the infor-

mation processes in cellular systems and in motor control. The main directions of 
theoretical researches in this realm: developmental biology (analysis of principles for 
the realization of genetic information in the developmental systems), neurobiology 
(neural communication and biochemical modulation in neural centers), motor control 
(study of geometry of manipulative space and of control goal-directed moving). Also 
some new bioinformatical principles are worked out including the building of comput-
erized system for the analysis of expert knowledge. 

 
MAIN RESULTS 

 
Developmental biology. Dr. V. Bozhkova with co-workers elaborated methods for 

differentiation between heritable symptoms and influences from environment, which 
determinate the development of multi-factorial injuries in the human CNS. In infants 
with dyslexia (a special injury of reading) injuries of subtle movements on the oculus-
motor and articulation levels are discovered, which inherit interlinkable (coherently). 
(V. Bozhkova, V. Petryaevskaya).  

Dr. Plonsky studied mediator systems from structures accepting the taste stimulus. 
To date the synaptic nature of signal transmission between receptor cells in taste buds 
and afferent fibers has not been unambiguously identified. It has long been known that 
serotonin stimulates gustatory sensory afferent fibers when the biogenic amine is in-
jected into the tongue near taste buds2, suggesting that 5HT is a taste bud neuro-
transmitter. Chinese Hamster Ovary cells stably expressing 5HT2c receptors were 
used as biodetectors to monitor 5HT release from taste buds. When taste buds were 
depolarized with KCl or stimulated with bitter, sweet, or sour (acid) tastants, serotonin 
was released. KCl and acid-induced 5HT release, but not release due to sweet or bitter 
stimulation, required Ca2+ influx. These experiments establish serotonin as a taste 
bud neurotransmitter and reveal new transmitter release mechanisms. 

Dr. Panchin with co-workers has developed a model system for studying a selective 
formation the electric connections between identified neurons in vitro. This model was 
used to test a hypothesis that the specificity of electric connections may be determined by 
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different combinations of gap junction proteins presented on cell membranes. For the first 
time it was shown that the isolated neurons preserve the capacity to form selective electric 
connections, and the conditions for this selectivity were studied in details. It was shown 
that isolated neurons implanted in vitro to the CNS of other animal form the electric con-
nections with the same neurons with which they are connected normally. When such part-
ners are inaccessible improper connections are formed. Main results of this year deals 
with the new group of transmembrane mammalian proteins (pannexins) proposed earlier 
in our laboratory. The genome organization and the tissue distribution of all three pannex-
ins in humans and mice was described. Together with the cell biology laboratory of Lille 
University we demonstrated that human pannexins are capable to form the gap junctions. 
It was shown that pannexins play special role in the calcium homeostasis and conducting 
calcium waves between adjacent cells. The study of pannexins function in the model ani-
mal (marine mollusk Clione) was also continued. We cloned several new molluskan pan-
nexins and demonstrated their differential expression in the nervous system.  

Dr. Voronov investigated the early heart development in vertebrate animals, using the 
chick embryo as experimental model. He gave a detailed description of the process using in 
vivo labeling, and performed various microsurgical experiments to study mechanical forces 
moving the process. D. Voronov developed a new method of embryo culture, which gave an 
opportunity to get rid of artefacts, which were inevitable using the traditional methods of em-
bryo culture. The results obtained by him allowed to revise significantly the concepts con-
cerning biomechancs of developing heart, and to built an adequate model of the process. 

Neurobiology. The work of Dr. Dunin-Barkovsky pursued two main directions: (1) 
the study of the neuron mechanisms of breathing, and (2) functioning of cerebellum 
neuron networks. The experimental work in the first direction included study of neu-
ron activity in the breath center of the medulla under influence of hypoxia during the 
wake-sleep cycle (in co-authorship with A.T. Lovering, E.H. Vidruk, J.M. Orem). It is 
shown that the hypoxia increases activity of all the breath neurons except for pre-
inspiratory ones. Also submitted was the paper on identification of algorithmically de-
fined activity patterns in work of neurons of different brain structures in non-
anaesthetized animals. Experimental and model study of the cell activity in cerebel-
lum and visual cortex of guinea-pig permitted to characterize features of the exact 
rhythm episodes in these structures (co-authors: R. Tikidgi-Khamburjan, L. Podlad-
chikova, G. Bondar’, S. Ivlev from the A.B. Kogan Research Institute for Neurocyber-
netics, Rostov-on-Don, Russia). 

Dr. Samosudova with co-workers (Dr. N.P. Larionova, Dr. V.P. Reutov (Inst. High. 
Nerv. Act. and Neurophysiol. RAS) with participation of eng. A.V. Lukanov continued study 
of the interaction between glial cells and synapses on Purkin’e cells of the granular cells 
(GC) axons and dendrites under action of glutamate and NO excess. This may serve as a 
model of insult. It is established that in this conditions injuring the cerebellum neuron net, 
one sees the appearing of spiral-like structures, "wrappers", provided by modified GC 
processes. Under glutamate one can see the wrappers around spines, the endings of 
dendrites, while in the presence of NO they appeared in preference around buttons, ter-
minals of granular cells axons. This result permits to suggest existence of two different GC 
types. It seems that the fact of two different types of reactions to the cerebellum stimula-
tion in presence of NO is a morphologic manifestation of the existence of these function-
ally different GC, because it is observed either degeneration of GC processes around the 
dendrite spines or intensive metabolism giving "wrappers" around boutons in conditions of 
hard injury of the cerebellum neuron net.  
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Dr. Burmistrov investigated problems of the motocontrol in high crustaceous. In particular 
the locomotor activity of fresh-water cancers was studying after functional excluding of vi-
sion. Results show that the exploratory activity of animals and their habituation to experi-
mental conditions are modulated by the visual system functioning in higher parts of brain. 

Correspondent member of RAN L.M. Chailahjan with coworkers recorded space-time 
picture of the systole-diastole expanding process in the frog’s auricle under isothermal and 
isotonic regimes. One found the non-uniform character of the trabeculae contractions 
along their axes under systoles and synchronous decreasing of the distance between tra-
beculae. One concluded that trabeculae have a topping role in the signal transmission 
from trabeculae to the contractions in intra-trabecular tissue. (Together with Z. Khashaev, 
V. Petryaevskaya, M. Vladimirova and co-workers from ITEB RAS). 

Dr. Khashev investigated mechanism of some phenol compounds action with 
method of intracellular spontaneous biopotential measurement. After introduction of 
toxins in the Ringer solution surrounding neuromuscular preparation the frequency of 
biopotentials elevated very sharply. One saw that that concentrations of toxicants 
having the same elevation of frequency differed onto some orders for different sub-
stances. The proposed electrophysiological methods must permit to investigate of the 
ion transport under supertoxicant action in artificial biological membranes. (Together 
with L. Chailahjan and A. Tumanova). 

Motor control. Drs. Berkinblit and Adamovich continued work on using the virtual 
reality method for investigation of  motocontrol patterns in healthy humans and of its 
possibilities  in rehabilitation of patients with motor injuries after insults. 

Dr. Kudina studied the excitability of firing motoneurones activated by voluntary 
contraction of the flexor carpiulnaris or tibialis anterior. It was tested by single mono-
synaptic excitatory Ia afferent volleys. In order to estimate stimulation effects, the 
peri-stimulus time histograms of single motoneurones were plotted and the firing in-
dices were calculated. It was shown that within the range of 4-15 imp/s the firing-
frequency effect was absent during testing by low-intensity excitatory volley. At 
higher intensity of afferent volley the excitability increased within low-rate range. It is 
suggested that the characteristics of the interspike-interval excitability trajectories 
underlies these relations. Findings explicate, in great extent, the conflicting literature 
data which were usually reported without considering afferent volley intensity effect. 
(Together with Dr. Andreeva.) 

Bioinformatical principles. Dr. Lukashevich used her structure method for com-
plex analysis of the clinical information about states of patients with the stutter syn-
drome and of infants having speech development retardation. She created a learn-
ing-diagnostic computer system for the electroencephalography and an atlas of EEG 
incorporated into the system "EED-EXPERT", which automatically forms descriptions 
of EEG and conclusions. At the same base the learning-diagnostic computer systems 
are built in the domain of neuropsychology and clinical-laboratorial diagnostics.  

Dr Chernavsky with Drs. A. Karpovich and V. Karpoushkin has begun the prepara-
tion to the experiments on the space perception. 

Dr. Liberman with co-workers prepared experimental investigation of the influence 
of transmission to the rotating coordinate system onto cytoskeleton of the fish Mau-
ther cells. (With S. Minina, V. Eidus, and S. Zyuzina). 

 
WORK WITH YOUNG SCIENTISTS 

 
1. Bozhkova V.P teaches at the defectology faculty of the Moscow Pedagogical 

State University. She lectured the cours "Basics in Genetics". 
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2. Chernavsky A.V. teaches at the chairs "Higher Geometry and Topology" in the 
mechanichs-mathematical faculty of MSU. 

 
GRANTS FROM:  

 
• Russian Foundation of Basic Research (No. 02-04-48775): "Новое семей-

ство трансмембранных белков паннексинов и их роль в избирательном форми-
ровании электрических связей". (Yu. Panchin) 

• Russian Foundation of Basic Research (No. 02-04-48770): "Новая наука и 
основные принципы функционирования молекулярных квантовых компьютеров 
живого". (E. Liberman) 

• Russian Foundation of Basic Research (No. 03-04-48352): "Исследование 
механизмов, контролирующих возбудимость импульсирующих мотонейронов у 
человека". (L. Kudina) 

• Russian Foundation of Basic Research (№ 03-04-48369) "Исследование 
механизмов вариабельности активности простых и сложных импульсов клеток 
Пуркинье мозжечка". (В.Л. Дунин-Барковский, со-исполнитель). 

 
PUBLICATION IN 2004 

Books 
1. Божкова В.П. Основы генетики. Руководство к практическим занятиям. 
М.: Мин. Обр., МПГУ, 2004, 2-изд. 
2. Савина М.И., Соколова Н.А., Лукашевич И.П. Ферменты. Диагностиче-
ское значение. Пособие для врачей. М.: ГОУ РГМУ МЗ РФ, 2004, 21 стр. 
 
Articles 
1. Божкова В.П., Суровичева Н.С., Николаев Д.П., Лебедев Д.Г. О структуре 
распределения показателей плавного прослеживания движущихся стимулов у 
студентов. Искусственные интеллектуальные системы и Интеллектуаль-
ные САПР. Труды международной конференции IEEE AIS'04 и CAD-2004. М.: 
Физматлит, 2004. Т. 2, стр. 266-272. 
2. Гришина Е.Г., Дмитрова Е.Д., Лукашевич И.П., Шкловский В.М. Структур-
ный подход к исследованию высших психических функций, Логопед, 2004, № 6. 
3. Гришина Е.Г., Лукашевич И.П., Шкловский В.М. Обучающе-диагностическая 
система для исследования высших психических функций, Информационные про-
цессы, 2004, т. 4, № 1, стр. 24-31. 
4. Исламов Б.И., Готовский Ю.Б., Мейзеров Е.Е., Чайлахян Л.М. Возмож-
ность коррекции липидного профиля крови сверхслабыми электромагнитными 
полями, ДАН, 2004, т. 396, № 3, стр .421-423.  
5. Корыстов Ю.Н., Лебедев В.В., Шапошникова В.В., Ермаков Н.В., Кублик 
Л.Н., Чайлахян Л.М. Гексапептид иммунофан блокатор MRP-зависимой множе-
ственной лекарственной устойчивости опухолевых клеток, ДАН, 2004, т. 395, № 
6, стр. 843-846. 
6. Кудрявцев А.А., Лавровская В.П., Попова И.И., Лежнев Э.И., Чайлахян 
Л.М. Определение скорости гибели клеток 3Т3 NIH из различных фаз клеточно-
го цикла при хронической гипотермии в физиологическом диапазоне темпера-
тур, ДАН, 2004, т. 396, № 6, стр. 838-840. 
7. Ларин Ю.С., Чайлахян Л.М. Клазмонолиз в феномене Безредки, ДАН, 

2004, т. 396, № 5, стр. 702-704. 
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8. Лукашевич И.П., Мачинская Р.И., Шкловский В.М., Веникова Г.П., Данилов 
А.В., Зиборова Е.В., Фридман Т.В. Особенности вегетативной регуляции и харак-
тер судорог у детей с заиканием, Физиология человека. 2004, 30, № 4, стр. 50-53. 
9. Погорелов А.Г., Кантор Г.М., Карнаухов А.В., Сахарова Н.Ю., Чайлахян 
Л.М. Использование оптической микроскопии для трехмерной реконструкции 
эмбрионов, ДАН, 2004, т. 395, № 3, стр. 566-568. 
10. Подладчикова Л.Н., Тикиджи-Хамбурьян Р.А., Бондарь Г.Г., Гусакова В.И., 
Ивлев С.А., Дунин-Барковский В.Л. Временная динамика активности "быстрых" 
и "медленных" нейронов зрительной коры мозга и мозжечка. Нейрокомпьютер, 
2004, № 11, стр. 50-62. 
11. Санталова И.М., Мошков Д.А., Чайлахян Л.М. Эффект блокатора Са2+-
каналов верапамила на структуру и функцию маутнеровских нейронов золотой 
рыбки, ДАН, 2004, т. 398, № 4, стр. 1-3. 
12. Сахарова Н.Ю., Малашенко А.М., Вихлянцева Е.Ф., Ковалицкая Ю.А., 
Чайлахян Л.М. Влияние аллелей Wv и Wy мутации Dominant Whit Spotting на 
доимплантационнное развитие мышей, ДАН, 2004, т. 398, № 4. 
13. Хашаев З.Х.-М.,Чайлахян Л.М., Чайлахян Т.А. Действие некоторых токси-
ческих препаратов на процессы межклеточных взаимодействий, Известия 
ТРТУ, 2004, № 3, стр. 217-222. 
14. Baranova A., Ivanov D., Petrash N., Pestova A., Skoblov M., Kelmanson I., 
Shagin D., Nazarenko S., Geraymovych E., Litvin O., Tiunova A., Born T.L., Usman N., 
Staroverov D., Lukyanov S., Panchin Y. The mammalian pannexin family is homologous 
to the invertebrate innexin gap junction proteins. Genomics, 2004, 83, pp. 706-716. 
15. Deutsch J., Merians A., Adamovich S., Poizner H., Burdea G. Development 
and Application of Virtual Reality Technology to Improve Hand Use and Gait of Indi-
viduals Post-Stroke, Restorative Neurology and Neuroscience, Special issue on mo-
tor system plasticity, recovery and rehabilitation, 2004, 22, pp. 341-386. 
16. Gorbushin, A.M., Levakin I.A., Panchina N.A., Panchin Y.V. Hydrobia ulvae 
(Gastropoda: Prosobranchia): a new model for regeneration studies. J Exp Biol. 
2001, 204, pp. 283-289.  
17. Kelmanson I.V., Shagin D.A., Usman N., Matz M.V., Lukyanov S.A., Panchin 
Y.V. Altering electrical connections in the nervous system of the pteropod mollusc 
Clione limacina by neuronal injections of gap junction mRNA. Eur. J. Neurosci. 2002, 
16, pp. 2475-2476. 
18. Panchin Y.V., Kelmanson I.V. Short-circuited neuron: a note. Neuroscience, 
2000, 96, pp. 597-599. 
19. Sadreyev, R.I., Panchin Y.V. The role of putative glutamatergic neurons and 
their connections in the locomotor central pattern generator of the mollusk, Clione 
limacina. Comp. Biochem. Physiol. A Mol. Integr. Physiol. 2000.1 26:193-202. 
20. Schettino L., Rajaraman V., Jack D., Adamovich S., Sage J., Poizner H. Defi-
cits in the Evolution of Hand Preshaping in Parkinson's Disease, Neuropsychologia, 
2004, 42, pp. 82-94. 
21. Tunik E., Adamovich S., Poizner H., Feldman A. Deficits in Rapid Adjustments 
of Movements According to Task Constraints in Parkinson’s Disease, Movement 
Disorders, 2004, 19, pp. 897-906. 
22. Tunik E., Poizner H., Adamovich S., Levin M., Feldman, A. Deficits in Adaptive 
Upper Limb Control in Response to Trunk Perturbations in Parkinson's Disease, Ex-
perimental Brain Research, 2004, 159, no 1, pp. 23-32. 
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23. Voronov D.A., Alford P.W., Xu G., Taber L.A. The role of mechanical forces in 
dextral rotation during cardiac looping in the chick embryo. Developmental Biology, 
2004, 272, no 2, pp. 339-350.  
24. Zelenin, P.V., Panchin Y.V. Projection pattern and target selection of Clione 
limacina motoneurons sprouting within an intact environment. 2000. J Comp Neurol. 
423:220-222. 

 
In print 
1. Дмитрова Е.Д., Дубровинская Н.В., Лукашевич И.П., Мачинская Р.И., 
Шкловский В.М. Особенности мозгового обеспечения вербальных процессов 
детей с трудностями письма и чтения, Физиология человека. 
2. Зиборова Е.В., Лукашевич И.П., Шкловский В.М. Особенности ЭЭГ у детей 
преддошкольного возраста с последствиями перинатального поражения ЦНС, 
Физиология человека. 
3. Лукашевич И.П. Проблемы информационного взаимодействия в медици-
не. Сборник, посвященный 50-летию медицинской диагностики. 
4. Лукашевич И.П. Структурная организация слабо формализуемой инфор-
мации при создании обучающих систем в медицине. 31 стр. Годовой отчет за 
2003 г. (Находится на регистрации во ВНТИЦ). 
5. Ларионова Н.П., Реутов В.П., Самосудова Н.В., Чайлахян Л.М. Два типа 
реакции глиальных клеток на стимуляцию параллельных волокон на фоне NO-
генерирующего соединения как морфологическая реализация физиологической 
активности двух типов астроцитов в мозжечке лягушки, ДАН. 
6. Негода А.Е., Качаева Е.В., Миронова Г.Д., Чайлахян Л.М. Механизм регу-
ляции митохондриального АТФ-чувствительного калиевого канала адениновы-
ми нуклеотидами, ДАН. 
7. Самосудова Н.В., Реутов В.П., Ларионова Н.П., Чайлахян Л.М. О возмож-
ной роли аутотипических контактов при повреждении нейронной сети мозжечка 
токсическими дозами NO-генерирующего соединения, Цитология. 
8. Свиридова-Чайлахян Т.А., Давыдова Г.А., Ковалева М.А., Селезнева И.И., 
Гаврилюк Б.К., Чайлахян Л.М. Исследование факторов, влияющих на выжива-
ние реконструированных зародышей мышей при пересадках ядер, Клеточные 
технологии в медицине. 
9. Свиридова-Чайлахян Т.А., Чайлахян Л.М., Гаврилюк Б.К. Эмбриональные 
стволовые клетки: экспериментальные подходы к направленной детерминации 
и дифференцировке. Бюлл. Эксп. Биол. и Медиц. (приложение). 
10. Huang Yi-Jen, Maruyama Yutaka, Lu Kuo-Shyan, Pereira Elizabeth, Plonsky 
Ilya, Baur John E., Wu Dianqing, Roper Stephen D. Mouse taste buds use serotonin 
as a neurotransmitter, Journal of Neuroscience, 2004. 
11. Lexine V.P., Chernavsky A.V. Unrecognizablity of manifolds. APAL. 

 
Abstracts 
1. Latacha K.S., Chen A.Y., Voronov D.A., Remond M, Zamir E.A., Taber L.A. 
Кудина Л.П., Андреева Р.Э. Мотонейрон и мотонейронный пул: тестирование 
возбудимости у человека. III Съезд биофизиков России, Воронежский госуни-
верситет, 2004, том I, стр. 348-350. 
2. Пиотркевич М., Кудина Л.П. Моделирование действия возвратного тормо-
жения на импульсирующий мотонейрон у человека. III Съезд биофизиков Рос-
сии, Воронежский университет, 2004, том I, стр. 363-364. 
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3. Хашаев З.Х.-М, Чайлахян Л.М., Шекшеев Э.М., Туманова А.Л. Изучение 
механизмов действия некоторых токсических препаратов. Межд. Симпозиум 
Инфор. технол. в медиц. и здравоохр, Карл. Вары, Чехия, 2004, стр. 41-43. 
4. Хашаев З.Х.-М., Шекшеев Э.М., Чайлахян Л.М. Исследование молекуляр-
ного механизма межклеточного взаимодействия как микрооснова поддержания 
глобального баланса. Труды симпозиума "Интеллектуальные системы", М.: 
Физматлит, 2004, том 2, стр. 290-295. 
5. Самосудова Н.В., Ларионова Н.П., Реутов В.П. Об изменениях структуры зер-
нистых клеток мозжечка в ответ на действия повреждающих факторов – избытка 
глутамата и оксида азота. 3-й съезд биофизиков России, 2004, том I, стр. 284-285.  
6. Поротиков В.И., Катаев А.А., Чайлахян Л.М., Зинченко В.П., Касымов В.А., 
Ильясов Ф.Э., Хохлов А.М., Шишков М.И., Хашаев З.Х.-М., Лепехин С.А. Иссле-
дование пространственно-временной динамики возникновения и распростране-
ния волны сокращения предсердия лягушки в норме, III Съезд Биофизиков Рос-
сии, Воронеж, 2004, том 1, стр. 278-279. 
7. Поротиков В.И., Чайлахян Л.М., Катаев А.А., Зинченко В.П., Кысымов В.А., Ле-
лекова Т.В., Косяковпа Н.И., Шибаев Н.В., Тихонова И.В., Ильясов Ф.Э., Хохлов 
А.М., Шишков М.И., Хашаев З.Х.-М. Исследование пространственно временной кар-
тины сокращения и расслабления заднего лимфатического сердца лягушки в норме 
и при воздействии некоторых веществ. III Съезд Биофизиков России, Воронеж, 
2004, том 1, стр. 279-280. 
8. Latacha K.S., Chen A.Y., Voronov D.A., Remond M, Zamir E.A., Taber L.A. 
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