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A model of the eEFI1AI isoform of human translation elongation factor 14 has been proposed using a
homology modelling method. The conformational mobility of eEF1A1 has been studied by means of multiple
molecular dynamics simulation. The most essential correlated motions in the protein have been identified
using the covariance analysis of atom trajectories. It has been determined that reciprocal flexibility of do-
mains I and Il can lead to disappearance of the gap between the domains and to formation of a “closed” con-

formation of the protein.
C -atoms, have been described.

The amino acid residues, which are characterised by maximal flexibility of
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Introduction. The main translational role of eEF1 A is
to deliver aminocyl-tRNA to 80S ribosome and to
participate in selection of correct aminoacyl-tRNA
in ribosomal A site [1]. Supposedly, eEF1A is in-
volved in channelling of deacetylated tRNA between
aminocyl-tRNA synthetases and ribosomes [2]. Be-
sides, eEF1 A may take part in a number of processes,
which seem not to be connected with protein
biosynthesis in the cell [3, 4].

There are at least two mammalian eEF1A isoforms,
which are 97% homologous and 93% identical [5]. It
seems like the functions of these isoforms do not differ
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much, however, the data testify to the differences be-
tween them, which may be revealed in their different
participation in cell signalling ways, particularly, in the
course of carcinogenesis [6—8]. Therefore, it is impor-
tant to investigate the spatial structures of highly ho-
mologous human eEF1A isoforms in order to under-
stand the basic structural cause of these differences.
Current work presents the study on human eEF1A1
isoform.

eEF1Al molecule of mammals consists of 462
amino acid residues and has got seven modified residues
as follows: N-trimethyllysines (M31) in positions 36, 79,
and 318; N-dimethyllysines (Mly) in positions 55 and
165;  L-glutamyl-5-glycerolphosphorylethanolamines
(GPE) in positions 301 and 374 [9]. The spatial struc-
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eEF1A1 1 MGKEKT HINIVVIGHV
Yeast 1 MGKEKS HINVVVIGHV
S.sulfotaricus 1 MS-QKP HLNLIVIGHV
eEF1A1 47 AE-MGKGSFK YAWVLDKLKA
Yeast 477 AE-LGKGSFK YAWVLDKLKA
S.sulfotaricus 45 AKKLGKESEK FAFLLDRLKE
eEF1A1 96 RDEFIKNMITG TSQADCAVLI
Yeast 96 RDEFIKNMITG TSQADCAILI
S.sulfotaricus 95 RDEVKNMITG ASQADAAILV
eEF1A1 146 KQLIVGVNKM DSTEPPYSQK
Yeast 146 ROLIVAVNKM

S.sulfotaricus 145 DQLIVAVNKM

eEF1A1 196 WNGDNMLEPS ANMPWEKGWK
Yeast 194 WNGDNMIEAT TNAPWYKGWE
S.sulfotaricus 195 PSGDNITHKS ENMKWYNGPT
eEF1A1 245 PLRLPLQDVY KIGGIGTVPV
Yeast 243 PLRLPLQDVY KIGGIGTVPV
S.sulfotaricus 232 PLRIPIQDVY SISGVGTVPV
eEF1A1 292 VEMHHEALSE ALPGDNVGEN
Yeast 290 VEMHHEQLEQ GVPGDNVGEN
S.sulfotaricus 279 IETHHTKMDK AEPGDNIGEN
eEF1A1 342 AQVIIL---- —--NHPGQISA
Yeast 340 ATVIVL---- —--NHPGQISA
S.sulfotaricus 328 ARIIVV---- —--WHPTALAN
eEF1A1 386 KLEDGPKFLK SGDAAIVDMV
Yeast 384 KLEDHPKFLK SGDAALVKEV
S.sulfotaricus 372 EAEKNPQFLK QGDVAIVKFK
eEF1A1 436 GVIKAVDKKA AGAGKVTKSA
Yeast 434 GVIKSVDK-T EKAAKVTKAA
S.sulfotaricus 422 GIIVDVKP-- —--- AKVEIK

Fig.1 Alignment of human eEF1A [13], eEF1A of yeasts [14], and aEF 1A of archaebacteria Sulfolobus solfataricus [15]

ture of eEF1A of mammalians remains unknown as it
was impossible to obtain the crystals of this protein. At
the same time the knowledge of 3D structure of eEF1A
as well as its dynamics in the solution is necessary for
both thorough understanding of functioning of ribo-
somal phase of protein biosynthesis in mammals and
solving the question on the mechanisms of eEFI1A in-
teractions with numerous partner-proteins, which are
not involved in translation directly.
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Therefore, the aim of current investigation was to
design the model of spatial structure of human eEF1A1
and to analyse the molecular dynamics of this protein in
the solution.

eEF1A of the following yeasts Saccharomyces
cerevisiae [10, 11] and archaebacteria Sulfolobus
solfataricus [12] were analysed using the method of
X-ray diffraction up to now. As amino acid sequence of
human eEF1A1 is 80.7% and 53.1% homologous to
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that of yeasts and archaebacterial factors 1A respec-
tively (Fig.1), therefore, the data were used as templates
to simulate 3D structure of the eEF1A1.

The conformational mobility of eEF1A1 was stud-
ied using the method of molecular dynamics simulation
in the 10 ns time scale. Six trajectories with different
initial velocities of atoms were obtained and the most
movable regions of protein structure were determined.
The most essential correlated motions in the protein
were identified using the covariance analysis of atom
trajectories. It was determined that reciprocal flexibil-
ity of domain II and the “top” part of domain I can lead
to disappearance of the gap between the domains I and
II and to the formation of new (“closed’) conformation
of eEF1A. The transition between “open” and “closed”
protein conformations was shown to be reversible.
This sort of changes in eEF1 A conformation may be in-
volved in the compactisation of eEF1A molecule at the
interaction with tRNA earlier described [16].

Materials and Methods. 3D model of human
eEF1A1 was designed using Swiss-Model server
(http://swissmodel.expasy.org/SWISS-MODEL.html)
[17] using crystallographic structures of eEF1A of S.
cerevisiae (PDB codes — lije, 1ijf, 1g7c [11], and 1f60
[10]) and of S. solfataricus (1jny [12]) as templates
(Fig.1). The model obtained consists of 442 amino acid
residues — from Gly2 to Lys443. N-terminal amino
acid residues of yeast and archaebacterial proteins were
not determined using the X-ray diffraction, thus, ho-
mologous residues of human eEF1A1 were not in-
cluded into the final model.

Lysine residues 36, 79, and 318 were replaced with
trimethyllysines, whereas Lys55 and Lys165 were re-
placed with dimethyllysines, substituting correspond-
ing hydrogenous atoms for methyl groups. NH,-groups
of GIn301 and GIn374 were replaced with
glycerylphosphorylethanolamine ones [9].

The major part of simulation of molecular dynam-
ics was performed at the computing clusters of National
Taras Shevchenko University of Kyiv (www.clus-
ter.kiev.ua/eng/) and of Glushkov Institute of Cyber-
netics of NAS of Ukraine (cluster.icyb.kiev.ua). Mo-
lecular dynamics simulation was performed using
Gromacs 3.1.4 software [18]. Force field Gromos96 [19]
was modified, adding parameters for N-methyllysine
(Mls), N-dimethyllysine, N-trimethyllysine, and

L-glutamyl-5-glycerylphosphorylethanolamine  resi-
dues. The topological data on non-standard amino acid
residues were obtained from PRODRG2 server
(http://davapc1.bioch.dun-dee.ac.uk/pro-
grams/prodrg/prodrg.html) [20]. The hydrogen atoms
were added to non-carbon heavy atoms using pdb2gmx
program of Gromacs 3.1.4 package. Arginine, lysine,
dimethyllysine residues and N-termianal amino group
were protonated and charged positively. Carboxyl
groups of aspartic and glutamine acids residues and
C-terminal residue were remained deprotonated with
—1 charge. His7 residue was protonated by N atom, be-
cause in case of N, protonation, the distance between
hydrogen atom and CH,-group of Tyr86 would have
been less than the sum of Van der Waals radii.
Histidine residues 15 and 95 were protonated by N, as
N, atoms of these residues form the hydrogen bonds
with peptide hydrogen atoms of Aspl7 and Asp97 re-
spectively. His26, His296, and His367 were
protonated by N, atoms, which allows the protons to in-
teract electrostatically with carbonyl oxygen atoms of
the same residues. His136 was protonated by N, as N,
atom forms the hydrogen bond with amide hydrogen of
GIn132 side chain. His295 was protonated by N, posi-
tion to allow proton to interact with N_ of His296. His
349 was protonated in position N, rather than in N_be-
cause the distance from CH,; of Met429 would have
been less than the sum of Van der Waals radii. His364
is defined as N-protonated, as in this case proton may
interact with sulphur atoms of Cys363 residue.

The protein models were inserted into the virtual
box of a truncated octahedron shape, 1256.34 nm’. The
minimal distance between the protein and the box wall
was 1.5 nm to prevent artificial periodicity and to allow
the proteins to change conformations freely [21, 22].
39557 SPC (Single Point Charge) models of water mol-
ecules were added to the box [23]. To neutralise the
charge of the system and to imitate the ionic force of 0.1
mole/l, 69 and 74 molecules of water were replaced
with sodium and chlorine ions. The positions of the
ions were chosen by the Poisson-Boltzmann distribu-
tion. The initial atoms velocities were generated ac-
cording to the Maxwell’s distribution. Atoms coordi-
nates data were updated every 2-10" s. The protein
bonds are constrained by the linear constraint solver
(LINCS) algorithm [24]. The cut-off for electrostatic
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interaction is 0.9 nm, whereas a double cut-off was set
for Van der Waals interactions: the interactions be-
tween atoms within 0.9 nm were updated at each step,
and the interactions within the distance between 0.9 and
1.4 nm were updated at each 10" step. The Parti-
cle-mesh Ewald (PME) algorithm [25] was applied to
describe the long-range electrostatic interactions.

The levels of temperature and pressure were kept at
298 K and 1 atmosphere using the Berendsen’s method
[26] with relaxation times of 0.1 ps and 0.5 ps, respec-
tively. After equilibration of solvent molecules, addi-
tional energy minimization of the protein model was
carried out. Then, the main MD simulation was per-
formed with the same parameters as the restrained sim-
ulation, except for affixment of protein coordinates to
the initial values and the pressure control. The protein
coordinates were recorded into the output trajectory file
every 1 ps. The time of the system equilibration was
defined as the time when the root-mean-square devia-
tion (rmsd) of the C_-atoms trace reached a plateau. The
time of equilibration was not included during the
covariance analysis and during the calculations of
root-mean-square fluctuations of C_-atoms.

Six MD simulations were performed. Six trajecto-
ries, different in the initial velocities of atoms are as fol-
lows: 1 (10000 ps), 2 (10466 ps), 3 (7110 ps), 4 (10514
ps), 5 (9920 ps), and 6 (10297 ps).

The trajectory analysis was performed using fol-
lowing parameters:

1.) C, -atoms trace rmsd after fitting to the initial
conformations before the main dynamics (using g_rms
program of Gromacs 3.1.4 package);

2.) The distances between the centres of the do-
mains (g_dist program) (coordinates of centres were
determined as the mean value of coordinates of all
C,-atoms of the corresponding domain);

3.) Minimal distance and the number of contacts be-
tween residues Arg69-Leu77 and His295-Gly305, lo-
cated on the opposite sides to the gap between domains
I and II (g_mindist program);

4.) The root-mean-square fluctuations (rmsf) of
C,-atoms with respect to their average positions after
fitting to the initial conformation (g_rmsf program) (as
the domains moved freely relative to each other,
root-mean-square fluctuations of C_-atoms were calcu-
lated for the each domain separately after fitting of the
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domain conformations to the initial ones; the trajectory
ranges of 6000 ps after equilibration were selected for
the calculations);

5.) The covariance analysis of the correlated mo-
tions of C_-atoms (g_covar, g anaeig and g_analyse
programs).

The trajectory 2 was selected as the most stable one
using the graphs of root-mean square fluctuations of
protein conformation (Fig.3, a), then the matrix M of
root-mean-square fluctuations for the selected trajec-
tory was built. Each matrix element M, is the rmsd be-
tween the protein conformations at time moments i and
j. Thus, the matrix size is nxn, where # is the number of
the trajectory frames (equal to the number of picosec-
onds in the trajectory). The matrix was visualized in
such a way that every element would be presented as a
dot, colour range from white to black, depending on the
corresponding value. The matrix region of visualised,
presented as light square and specific for low
root-mean-square fluctuations (2500-10466 ps) was
determined.

The covariance analysis was performed for this tra-
jectory range and the covariance matrix C was con-
structed:

N

Cy s =(x, (0 =(x, (D))< (x, () =(x, (D)), (1)

where the arrows above the expressions denote vec-
tor values, the angle brackets — average values, the x
sign is scalar product here, x is coordinate, ¢ - time, k
and / are one of the space dimensions (x, y or z) for one
ofthe atoms. So the covariance matrix has 3 m x 3 m di-
mensions, where m is the total number of C -atoms in
the protein model, i.e. 442. If the two atoms move
along  certain  Cartesian  axes absolutely
asynchronously, the matrix element is equal to zero. If
they move absolutely synchronously, the matrix ele-
ment corresponds to the atoms rmsf. As the atoms
move synchronously with themselves, the covariance
matrix diagonal contains the corresponding atoms rmsf
values along certain Cartesian axes.

The matrix C has been diagonalized using
orthonormal matrix R:

C =R -diag(:, ,\,,..h;, ) R"(2)
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where the columns of matrix R are eigenvectors, which
correspond to eigenvalues A, A, > A, >...> A, . The first
few eigenvectors (characterized by the largest
eigenvalues) often reflect collective global motions of
the atoms. The quality of the covariance analysis must
be controlled to exclude interpretation of the random
diffusion of protein atoms as correlated motion. In the
case of the random diffusion, the projection of the tra-
jectory on eigenvector k is the cosine with a period of
t,-k/2, where ¢, is the length of the analyzed part of the
trajectory (ps). That is why the cosine content of the
trajectory projections is calculated using the g_analyse
program. The cosine content is equal to 1 if the trajec-
tory projection is completely cosinusoid with respec-
tive period and the atom motions are completely ran-
dom. Ifthe atom motions along respective eigenvector
are completely correlated, the cosine content is zero.

So the cosine content can be considered as a fraction of
the atoms motion randomness.

The programs VMD [28] and Swiss-PDB Viewer
[29] were used for the trajectory visualization and
graphical analysis of resulted conformations.

Results and Discussion. The model consists of
three domains. The first domain contains 8 B-strands
(Thr6-1le13, Trp78-Thr&2, Tyr85-Ala92,
Cysl11-Alall18, GInl47-Asn153, Alal89-Ile193,
Trp214-Arg218, and Gly221-Gly225), which form the
B-sheet surrounded by 8 a-helixes (Lys20-Lys30,
M31/Lys36-Glu48, Ala57-Glu68, Asp97-Thr104,
Vall120-Alal25, Thr133-Leul43, GInl64-Ilel181, and
Leu228-Asp233).

The second domain is the B-barrel formed by the
[B-strands Leu248-Leu250, Asp252-1le256,
Gly260-Val267, Met276-Ala281, Val285-Val289,
Ser291-Met294, Glu297-Leu299, Asp306-Val312 and
Asn324-Ser329.

The third domain also is the B-barrel consisting of
[B-strands Gly339-Leu347, Tyr357-Cys363,
Ala366-Asp380, Lys385-Gly390, Asp398-Gly407,
Gly422-Asp428, and GIn431-Lys443. Domains I and
111, as well as II and III are located close to each other,
whereas there is a significant distance between domains
I and II, limited by Arg69-Leu77 loop from the side of
domain I and by His295-Gly305 from the side of do-
main II (Fig.2, a).

In the present study the residues from Gly2 to
Pro238 are attributed to domain I, because Pro238 is the
last residue from the continuous series of residues in the
unstructured chain Cys234-Arg247, which are situated
within the distance of the Van der Waals radii sum to
residues from the other chain of the domain I (Asp110
for Pro238). Similarly, Pro241 is the first residue from
the chain Cys234-Arg247, which is within the distance
of the Van der Waals radii sum to residues of other
chain of the domain II (Gly270), so Pro241 is chosen as
the first residue of the domain II. Ser329 is the end of
the domain II because it is the last residue in the
Asn324-Ser329 [-strand. Domain III starts with
Met335, which is situated within the distance of the
Van der Waals radii sum to residue of other chain of the
domain III (Cys411). Such selection of domain borders
prevents artificial mobility at the terminal ends of do-
mains during fitting of any other domain conformation
to the initial conformation.

Complete conformational sampling for a
three-domain protein may require an MD trajectory
of a relatively long time scale. However, the protein
can adopt denaturated forms during simulation, and
if the only trajectory is available, the denaturated
state can be interpreted as native conformation in so-
lution. Moreover, statistical errors accumulate at
long MD calculation. In view of the aforesaid, an al-
ternative, multiple MD simulation method [30, 31]
has been used. The method consists in the simulation
of several relatively short MD trajectories starting
from the same initial protein conformation with dif-
ferent initial atom velocities. Multiple MD simula-
tion permits a reduction of computational time, a
widening of the statistical basis, and allows us to
evaluate quality of single trajectories and minimize
force-field induced artefacts [32, 33].

The time dependence of rmsd of current eEF1A
conformations after fitting on the initial one is pre-
sented in Fig.3, a. Essential variability in data shows
the presence of a significant conformational space
(the set of conformations) of eEF1A in aqueous solu-
tion. Trajectory 2 is characterized by the protein con-
formations with minimal rmsd. The range of
2500-10466 ps of trajectory 2 was determined to be
the most stable one; therefore, the covariance analy-
sis was performed for this range.
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Fig.2 Three-dimensional model of human eEF1A: @ —domains /, /1, II] (Arg69-Leu77 and His295-Gly305, located on the opposite sides of
the gap between domains / and II are marked black); b —amino acid residues rmsf, exceeding 0.14 nm in domain /; 0.11 nm in domain II, and

0.09 nm in domain //I (marked black)

The eigenvalues and cosine contents for projec-
tions of the trajectory onto first six eigenvectors are
presented in Table 1. As it is seen cosine contents are
acquired in the range of 0.00111-0.0337, which indi-
cates the high quality of the covariance analysis per-
formed. The first principal component of trajectory 2
(Fig. 4, a) is characterized by an increased proximity
of'the “top” part of the domain I (tail Gly2-Lys5, a-he-
lixes M3L36-Glu48, Ala57-Glu68 and loops
Cys31-Asp32, Metd49-Tyr56, Arg69-Leu77) and do-
main 1. The projection of trajectory 2 onto the second
eigenvector is described by rotation of the “top” part
of domain I around horizontal axis and of domain II
and the “remaining” part of domain I around vertical
axes (Fig.4, b). In addition, the “up” and “down” mo-
tions of residues GIn352, Leu375, Lys376, Leu387,
Glu388, Gly390, Met429, Arg430 occur on domain
III. Leu375-Lys376 and Leu387-Gly390 compose
B-hairpin Leu375-Gly390, residues Met429-Arg430
are located at the tip of B-hairpin Gly422-Val437,
whereas GIn352 is located in the disordered loop
Asn348-Gly356.

The third principal component of the trajectory 2
(Fig.4, ¢) is consistent with the rotation of domain I, on
one side, and of domains II and III, on the other side,
around the same horizontal axis, but in the opposite di-
rections.
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The distance between centres of the domains was
calculated (Fig.3, b) to analyse directly the inter-do-
main mobility of the isoforms. A direct link between
the full protein rmsd and the distance between the do-
mains [ and II is observed for eEF1A1 (Fig. 3, a and b).
The trajectories characterized by the maximal rmsd for
the full protein (6 and 1) demonstrate the smallest dis-
tance between domains [ and II. Similarly, the trajecto-
ries with the minimal rmsd (2 and 4) show the maximal
distance between the domains I and II. Consequently,
the departure of eEF1A1 from the initial conformation
is accompanied by the approaching of the domains I
and II, and trajectory average conformations differ in
smaller distances between domains than the initial con-
formation. It has to be noted also that the distances be-
tween domains I and II and between domains II and 111
do not change essentially.

Mutual approachment of domains I and II results in
closing of the gap between the domains, i.e. between
Arg69-Leu77 and His295-Gly305, located at the bor-
ders of the gap from the side of domains I and Il respec-
tively (Fig.2, a). Minimal distance and the number of
interatomic contacts between the mentioned residues
are presented in Fig.3, c and d. For trajectories 1 and 6,
the value of minimal distance is decreased to the sum of
Van der Waals radii at 6100 and 1300 ps, respectively
(Fig.3, ¢), whereas the number of interatomic contacts
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Fig.3 Results of molecular dynamics analysis of human eEF1A1: ¢ — rmsd of protein conformations from the initial C -atoms conformation;
b — distance between domains / and //; ¢ — minimal distance between amino acid sequences Arg69-Leu77 and His295-Gly305; d — the num-

First eight eigenvalues and cosine contents for the 2500-10466
ps part of trajectory 2

Number of Eigenvalue Cosine content

eigenvector
1 2.92577 0.0337375
2 1.68434 0.0250312
3 0.688702 0.00184525
4 0.468017 0.001109
5 0.326925 0.0284407
6 0.282979 0.0273437

increases significantly — from 0 to 20-280 (Fig. 3, d).
Therefore, completely closed protein conformation,
with no gap between domains I and II, is formed. The
proteins can oscillate from an extended to a compact
conformation and vice versa. For example, the trajec-

tory 6 moves to an “open” conformation at 2900 ps,
then returns to a “closed” one at 4300 ps. The protein on
trajectory 5 adopts the “closed” conformation for a
short period of time only (8500-8600 psec). Earlier,
using the method of small-angle neutron scattering we
have demonstrated that eEF1A1 molecule becomes
more compact in the presence of tRNA [16]. Suppos-
edly, “closed” conformation of eEF1A1 is stabilized by
the interactions with molecule of tRNA.

To characterize the random, non-correlated mo-
tions of C_-atoms, the rmsfs of these atoms were calcu-
lated for the separate domains in the 6000 ps trajectory
ranges: 4000-10000 ps for the trajectories 1,2, 4, and 6;
1110-7110 ps for the trajectory 3, and 3920-9920 ps for
the trajectory 5. The data were averaged for each trajec-
tory (Fig. 5). Amino acid residues with rmsfs higher
than 0.14 indomain I, 0.11 in domain II, and 0.09 in do-
main III are presented in Fig.2, b in black colour. Dif-
ferent values of rmsf thresholds are connected with dif-
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ferent sizes of domains — the larger domain, the higher
are root-mean-square fluctuations of C_-atoms. As it is
seen from Figs. 5, a and 2, b, domain I is specific for the
highest mobility of amino acid residues in the disor-
dered regions (Gly2-Glu4, Met49-Phe54,
Arg69-Asp74, Asnl30, Serl57-Prol6l, Ala206,
Pro209, Trp210, Lys212), at the terminal ends of c.-he-
lixes, close to disordered regions (Ala47-Glu48, Glu68,
and Val120), and at the tip of B-hairpin Trp214-Gly225
(Lys219-Gly221). In domain II the most movable are
11e256-Gly260 and His295-Glu297, which form the
tips of B-hairpins Asp252-Val264 and Val292-Leu299,
respectively, and also Ser329 at the C-terminus of the
domain (Fig.5, b and Fig.2, b). In domain III the most
movable are Arg381-Gly390 and Met429-Arg430, lo-
cated in B-hairpins Leu375-Gly390, Gly422-Val437,
as well as Met335, Pro350, Gly351, Lys408 in the dis-
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Fig.4 Main correlated motions of eEF1A1 molecule in the region
of 2500-10466 ps along the first (a), second (b), third (c)
eigenvectors of trajectory 2; the regions with maximal mobility of
C,-atoms (>0.05nm) along the corresponding eigenvectors are
marked in black; the mean conformation in the range of 2500-10466
ps is presented

ordered regions and Gly407, Lys443 at the termini of
B-strands (Fig.5, ¢ and Fig.2, b).

Thus, we described in detail the conformational
mobility of the important component of human transla-
tion system — eEF 1 A using the method of multiple mo-
lecular dynamics simulation. The main mobility of the
molecule was shown to reveal at the level of open-
ing-closing of the gap between structural domains I and
II. The possibility for compactisation of eEF1A was
confirmed by experimental data, obtained earlier. The
most movable regions of eEF1A molecule, located in
all three structural domains of protein were described.
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main III; the mean trajectories-wise data are presented

/. C. Kanubonoykuii, A. B. Hosocunvnas, b. C. Heepyyxuii, A. B.
Envckan

KondopmarronHas noABIKHOCTb (DAKTOPA JIOHTALUMK TPAHCISILIUH
eEF1A1 uenoBeka

Pestome

Memooom modenuposanus no 20MON02UU NOCMPOEHd MOOeb
uzogopmer eEFI1Al ¢pakxmopa snoneayuu mpanciayuu yeiogexa.
Kongopmayuonnas noosuscnocmos eEFIAl uszyuena memodom
MHO2OKPAMHO20 MOOenuposanus Mmonrekyraprou ounamuxu. C
UCNONBL30BANHUEM KOBAPUAYUOHHO20 AHAIU3A 8blOeNeHbl Hauboee
cyuecmeentule coenacosantvle 0gudicenus amomos. Onpeoeneno,
Umo G3auMHble OBUICEHUSI NEPBO2O U BMOPO20 OOMEHO8 MO2Ym
npUBOOUMb K 3AKPLIMUIO WeaU MeNcOy OOMEHAMU U 00pA306aHUI0
HOB0U «3aKkpbimoily Kongopmayuu. Onucanvl AMUHOKUCIOMHbLE

ocmamxu, obradaiowue naubonvuieti noosudicnocmoio C,~amomos.
Kniouesvle cnosa: 6Guocummes 6eaka, d10H2AYUA MPAHCIAYUU,
MONEKYISIPHASL OUHAMUKA OEIKO8.
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