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Hilambatin molekulu struktur xüsusiyy tl rin v funksional t sirin gör taxikinin 
neyropeptidl rin aiddir. Molekulun fraqmentl
fraqmentl rin stabil konformasiya v ziyy tl rind rini v fraq-
mentl rin qal yin etm y imkan 
verir. Fraqmentl ziyy tl rind ncirl rinin 

sirl ri v hidrogen rabit l ri d qiql amalar göst rir 
ki, C-sonlu pentapeptid molekulun k nar qrup gen rabit l rinin 

- rin m l g tirir. 
tl da hilambatin molekulunun fraqment-

l rinin energetik ziyy tl

Açar sözl r: hilambatin, taxikinin, fraqment, konformasiya, molekulyar mexanika metodu.

Bioloji f al taxikinin sinfin m nsub v t
olan hilambatin molekulu v onun fraqmentl ri orqanizmd bir çox mühüm 

yetir n v sirl r malik olan peptidl rdir.  Bu 
peptidl r hamar z l l k-damar sisteminin f aliyy tind
v orqanizmin t zyiqinin t nziml nm sind damar- ndirici v t zyiqi 
salan t sirl r nziml yici kimi iltihaba 
v l aliyy t göst rir. Taxikininl rd n f rqli 
olaraq hilambatin molekulu C-t r finin sonunda bioloji f al L-Met-L-Met di-

insulinin s viy-
y nziml m -
sind nun v onun fraqmentl rin aktivliyinin 
v spesifikliyinin s b bl rinin mü yy nl m
xusüsiyy tl rinin v -molekulyar s viyy sind
t dqiqi n tic sind za qurulu
t sir mexanizml lledici rol oynamaqla 

yan t sirsiz d
edir. M lumdur ki, peptid molekulun h m xsus 
elektron parametrl rl ri il xarakteriz olunur.
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T dqiqat metodu v n tic
molekulyar mexanika metodu il hilambatin molekulunun 

- rinin konformasiya xüsusiyy tl ri t -
tidl potensial funksiyalar sisteminin 
köm yi il

Hilambatin molekulunun fraqmentl
-valent v sir enerjil ri, hidro-

gen rabit si v torsion potensial n z r -
-

si üçün r0=1,8 olduq-
da maksimum enerji  -1,5 kkal/mol  n z rd

Molekulun fraqmentl rinin -

- sas z ncirin 
lum qiym tl ri çilm sinin 

n tic sind h Bu ikiüzlü bucaqlar h r bir monopeptid üçün R, 
B, L v P konformasiya x rit l rinin kiçik enerjili oblast

T -Met-L-Met dipeptid molekulunun konformasiya 
analizi molekulyar mexanika metodu vasit si il -
tensial enerjisi qeyri-
t sir v hidrogen rabit l ri (Eh.r.) enerjil rinin additive c klind seçil-

-valen sir enerjisi Lennard-Consun  «6-
vasit si il Skott v klif etdiyi parametrl rd n istifad etm kl

sir enerjisi su mühitini n z r almaqla 
yy n edil

Hidrogen rabit sinin enerjisini polyar mühitd hesablamaq ücün Morze 
-

H ziyy tini onun sas z ncrinin ϕ ( N-
Cα - ψ (Cα -C/ yan z ncirin χ1,χ2,…(Cα -Cβ , Cβ -
Cγ , … tl ri xarakteriz

ϕψ1 =180 ÷ 00), B (ϕ =-180-00, ψ =0-1800), L 
(ϕ,ψ =0-1800), P(ϕ =0-1800, ψ =-180-00 mü yy n olunur. 

l rin (R,B,L,P) indeksl ri yan z ncirin v ziyy tini xarakteriz edir : 1 
r q mi ∼ 00÷ 1200, 2 r q mi ∼ 1200÷ -1200, 3 r q mi ∼ -1200÷ 00  sah l rin

m tl ndirilm si IUPAC-IUB

ri, 
ri biopolimerl rin elektron 

vi metodun 
köm yi il v t dqiq

kil 1-d hilambatin molekulunun ilkin strukturu t svir 
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k. 1. Hilambatin peptidinin ilkin strukturu.

Hilambatin fraqmentl rinin konformasiya t daxil 
olan s rb st monopeptidl rin kiçik 
N z ri hesablama t t olan L-Met-L-Met 
dipeptidinin polyar mühiti üçün (dielektrik sabiti =10) n stabil konfor-

yy r forma ücün
1 

0, 1800 v -600 qiym tl -
ncirl rinin müxt lif v ziyy tl ri n z r -

ri 0-10,5 kkal/mol enerji 
risind 0-3 kkal/mol enerji in-

n konformasiyalar, onlara qeyri-valent, elektrostatik, torsion qar-
sir enerjil rinin verdikl ri pay, nisbi enerjil ri c dv l 1-d göst ril-

tin mümkün olan f z r almaqla 
molekulun 100- tic d mü yy n

gör diferensiasiya cox cüzidir.
C dv l 1

L-Met-L-
sir qüvv l rinin enerjil ri

Konformasiya Eqey-valent Eel Etors Eümumi Enisbi

f

R22R32 -6.8 1.5 0.6 -4.6 0
R12R32 -5.0 0.9 0.6 -3.8 0.8
R31R31 -4.9 1.3 0.1 -3.6 1.0
R32R12 -5.6 1.5 0.2 -3.0 1.6
B21L32 -4.3 0.9 1.6 -2.2 2.4

e

B21B21 -5.9 0.8 0.6 -4.3 0.3
B33B32 -5.3 0.9 0.5 -3.9 0.7
B22B32 -5.1 0.8 0.5 -3.7 0.8
B22B22 -5.0 0.9 0.5 -3.5 1.1
L23B23 -4.3 0.9 1.0 -2.3 2.3
L21B12 -4.4 1.4 0.9 -2.0 2.6

peptid z ncirin h
r e- - ridir. Phe-

Tyr-Gly-Met-Met C-
göst rir ki, fraqmentin - -
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- -
m nfi azot atomu il

sirl ri stabill dv l 2.-d
hilambatin molekulunun C-sonlu pentapeptid fraqmentinin optimal konfor-

sirl svir edil
C dv l 2

Hilambatin molekulunun C-sonlu pentapeptid fraqmentinin optimal 
sir qüvv l rinin enerjil ri

Konformasiya
Eqey-valent Eel Etors Eümumi Enisbi

1 R2R3RR21R32 -22,9 4,0 3,0 -16,6 0
2 B2R2RR21R32 -22,7 4,5 4,8 -13,4 3,2
3 R2B2PB22B22 -18,3 3,7 2,3 -12,4 4,2
4 B2B3BB21B21 -15,8 3,7 1,6 -10,5 6,1
5 B2B3RB21B21 -15,7 4,0 1,4 -10,3 6,3
6 B2B1BB21R22 -16,8 3,8 3,1 -9,9 6,7
7 R2B1PL32B32 -15,6 3,8 2,2 -9,7 6,9
8 R2B1LB22R22 -14,5 4,0 1,5 -9,0 7,6
9 B2B2 LR22B22 -14,2 3,9 1,4 -8,8 7,8
10 B2B2PL22B32 -13,3 4,0 1,8 -7,7 8,9
11 R2B1BR21B12 -16,8 4,1 2,6 -7,0 9,6
12 R2B1BB22B22 -15,4 3,7 5,5 -6,1 10,5

0- -
tip stabil di- v sirl r m l g tir n konforma-

-
- sir enerjil ri 

t sir enerjil ri is -
tünlük t sin gör nisbi enerjiy o q d r d böyük pay vermir. Tirozin 
v fenilalanin yan z ncirl -

m l g tirir.  
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:

THE STRUCTURAL AND CONFORMATIONAL 
PARTICULARITIES OF FRAGMENTS OF HYLAMBATIN MOLECULE

G.R.SAFARLI 

SUMMARY

The molecule hylambatin on its structured particularities and physiologic functions 
pertains to tachykinin neuropeptides. The molecule hylambatin on its structured particularities 
and physiologic functions pertains to tachykinin neuropeptides. The spatial structure and con-
formational properties of some fragments of hylambatin tachykinin peptide have been 
investigateby molecular mechanics method. It is khown that this molecule has different dipep-
tide segment L-Met-L-Met at the C-terminus in change from tachykinins. As results of given 
investigation were determined the conformational properties of some dipeptide, tripeptide, 
tetrapeptide and pentapeptide fragments of hylambatin. The calculation of stable 

states of fragments of the molecule has allowed to define the local elements of the 
secondary structure and energy preferred mutual orientation of residues in stable structures. 
Calculations showed that C-terminal pentapeptide of hylambatin molecule preferentially adopt 
the alpha-helical conformation, stabilized by hydrogen bonds between the end groups of mole-
cule. On the base of calculated values of dihedral angles of stable conformations of fragments 
have been constructed their molecular models.

Keywords: hylambatin, tachykinin, fragment, conformation, molecular mechanics 
method.

127


