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Molecular Dynamics Simulation of Endothelin-1 Conformational

Changes within Uniform Flow
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Abstract Interactions of ET-1 (Endothelin-1) with its receptors ET, (Endothelin-A) and ETy (Endothelin-B) regulate
the vascular tone, maintain the blood pressure, and are closely related to cardiovascular diseases. Binding of ET-1 with
ETj in the vascular endothelium induces vasodilation, while binding with ET, and ET in vascular smooth muscle results
in vasoconstriction. Because ET-1 only induces vasodilation in vivo when the blood flow is present, we speculate that
the shear stress of the blood flow may control the conformation of ET-1 through its structural flexibility, thus regulate its
binding with ETg. By flow molecular dynamics simulation, the conformational changes of ET-1 in uniform flow were
studied with its center of mass constrained. It is found that the C-terminal of ET-1 gets closer to the N-terminal in the
simulation, resulting in a compact structure. This finding may provide guidance for the study on the interaction between

ET-1 and ET}, and the design of ET-1-based cardiovascular drugs.
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Fig. 1. Structure of ET-1 and the simulation system

3ty 2 A PSSR AR

r

171 i e st oMb, OB BT-1 K&
W2 AN R (R AKHERN 85 1) JE4T 1 72D IR
/MG, SRJERITE IR T T 2 70 e i
Mo TR BT 2 ns 1P, SRR
2N s R AR SR, PR 1 ns [l
Cysll 1) C, Ji ¥ GZJR 4T ET-1 i) ,
J& 1 ns F SMD 7540 R34S ET-1, fIL500
fi] & FERSA R 0. 20567 1EDN Al 1V6R
VR AU G P AR 2R % B LA T e &
SR fE, TFURIEAT A2 PR B iR,
FEAMA R TPAT HUIZAT B B 5> T80 ) 2 MR sl 43
T 1%, BRI 20 ns, BG3L1HE 4
ZAEE . Hod, H BT AME
ATAT B4R, O ANE AR 2R Ul B 0 s o, AR
K ET-1 AR R

TSNy 7 2 ) 2 0 I 3K o) 1 T8 KR
MELIK G RIRT ET-1 S5 . ki,
KR RALE x Bl 07 ) —M. JEEER 0.3 nm KZH
(R AEAN K S IR AR N 1) o il 0E 7 )
K/ 5.0 pN 1SR )y, AHKE mEs); JF Hox
W Z T T Ko T IR T B 2 T3 30 0 2 it
TNBLE Ty (BLE &% vy=0.1 ps™ "), K Pl
310 Ko EAFUTFEAA (1 ns L), BRI
AT LAE AR 1) o F0E 5 W) LA 36 nm/ns 1932
A5 W o
22 HEERSFAAIRAL

SCHE VMD o g RO I,
H R AT Es R

3 4 R

3.1 ET-1 FEAMEH PR T

W ET-1 & DMKER 21 D HER 1)
JK, 23 X b AT R O R RO AR
JrEMAR ISR T R, R 6 Mk ILIE
ik % 2R (B 1 (@) . A T B RYIES



20 0 # K 2014 4F
Free Dynamics r\\‘::-..‘ /\“/_\_ %‘} 'l’q\ \;f\
N T g ‘a | ¥
O L e W i
Ins Sns 10ns 20ns \.,
&
C‘urx/ L
Y ogr aBn TR
* ‘ﬂ & L(}""—' " o
k—-' Ins | 5ns 10ns \\_) 20ns \_,
Flow MD

Free Dynamics

¥ Ins
L

%

1V6R

k__' Ins 5ns

Flow MD

20ns

(b) 1V6R ¥J% 451k,

2 RERI BT-1 (%484,

Fig. 2. Conformational changes of ET-1 in simulation
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Fig. 4. Comparison of structural parameters of residues 16 to 21 of ET-1 C-terminal in free dynamics and in flow MD simulation
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