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Abstract : Glycine is one of the key inhibitory neurotransmitters in Central nervous system (CNS) meanwhile glycinergic
transmission is highly dependable on its appropriate reuptake from synaptic cleft. Glycine transporters (GlyT) of types 1 and 2
are the enzymes providing glycine transport back to neuronal and glial  cells  along with Na⁺ and Cl⁻ co-transport.  The
distribution and stoichiometry of GlyT1 and GlyT2 differ in details, and GlyT2 is more interesting for the research as it
reuptakes glycine to neuron cells, whereas GlyT1 is located in glial cells. In the process of GlyT2 activity, the translocation of
the amino acid is accompanied with binding of both one chloride and three sodium ions consequently (two sodium ions for
GlyT1). In the present study, we developed a computer simulator of GlyT2 and GlyT1 activity based on known experimental
data for quantitative estimation of membrane glycine transport. The trait of a single protein functioning was described using
the probability approach where each enzyme state was considered separately. Created scheme of transporter functioning
realized as a consequence of elemental steps allowed to take into account each event of substrate association and dissociation.
Computer experiments using up-to-date kinetic parameters allowed receiving the number of translocated glycine molecules,
Na⁺ and Cl⁻ ions per time period. Flexibility of developed software makes it possible to evaluate glycine reuptake pattern in
time under different internal characteristics of enzyme conformational transitions. We investigated the behavior of the system
in a wide range of equilibrium constant (from 0.2 to 100), which is not determined experimentally. The significant influence of
equilibrium constant in the range from 0.2 to 10 on the glycine transfer process is shown. The environmental conditions such
as ion and glycine concentrations are decisive if the values of the constant are outside the specified range.
Keywords : glycine, inhibitory neurotransmitters, probability approach, single protein functioning
Conference Title : ICMS 2019 : International Conference on Modelling and Simulation
Conference Location : Venice, Italy
Conference Dates : August 13-14, 2019

World Academy of Science, Engineering and Technology
International Journal of Computer and Systems Engineering

Vol:13, No:08, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r a
nd

 S
ys

te
m

s 
En

gi
ne

er
in

g 
Vo

l:1
3,

 N
o:

08
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
09

74
5.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(08) 2019 1

https://publications.waset.org/abstracts/109745.pdf

