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Molecular docking calculations between dengue NS5 protease and its inhibitors.
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Abstract

Protease NS5is an essential enzyme for reproduction of Dengue virus, which is a cause
ofDengue Hemorrhagic fever. Because no drug against the dengue virus is currently available,
research to seek for inhibitor of this enzyme is an interesting target. In this study, molecular
docking calculations between RdRp of protease NS5 and 53 inhibitors, which were divided
into 5 groups according to their structures, were carried out using the AutoDockVina program.
Results show that compounds within the same structural group exhibit similar binding
positions. However, their pattern for hydrogen bonding are slightly different. Most
compounds interact with TYR606 indicating that this amino acid residue is important for the
binding of inhibitors. Considering relationship between binding affinity and biological activity
for compounds in each structural group, no such relationship was found. This is because the
biological activity is not a direct consequence of the binding but probably there are some

other important parameters.

Keywords : NS5protease, Dengue virus, RdRp, molecular docking calculation
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46 OMe | CH; |H H OH
\/\,/”\/E/
S
47 (Avicularin) OH |H O-Ara(f) OH | OH
48 (Quercitrin) OH |H O-Rha OH | OH
49 (Hyperoside) OH |H O-Gal OH | OH
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Taseasng NUNYLAVES Ri |R, |Rs R |Rs
' 50 N . N
fjj\—-x
o
N /[ [~coon
|m’[‘fl‘“=—/
A
T . | 51 (Isoquercetin) OH |H O-Glc(p) OH | OH
Rl\ N (9] ™
o ;(RB

52 (Spiraeoside) OH |H OH OH | O-Glc(p)

53 (Quercetin3,4’di |OH | H O-Glc(p) OH | O-Glc(p)

-O-glucoside)

54 (Rutin) OH |H | OGlp)Glc(p) |OH | OH

2.2.2 MlUsunsu HyperChem #alulusunsumis molecular modeling lunisasialaseasng
auiifvesansdugans 53 71 lagiiansauisedlaseuy (configuration) Yesanslignaedsie 1Nty
° ° ) v L. . a a ad a &
ni1sAtuInysulaseadng (geometry optimization) lneidenvguiwasisNmuizaude
semiempirical AM1 @1%5Ua1suLNeL@Y 47-49 uay 51-54 Fellyolanizuaziesnusynaudiuni

< 901 o Yal 1 ¥ v = Y o ¥ aa <@ 6
Juthana vibalianugaennlunisaiiadasasia 3davinisaniluaslassasisaudfanivled

http://www.chemspider.com wazillasiasisaadia faanslugun 2.2

w47 nu8aY 48 a8 49 ey 51

RV 52 NNV 53 NUBLAY 54

JUN 2.2 Inseaieaesiiivesansuneia 47-49 uaz 51-54 310 http://www.chemspider.com


http://www.chemspider.com/
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2.2.3 MmsmunUszgesnauviln  Gasteigeramelusunsy ADT wiewrisdninieudeya

Neafuiusenvulaluluanaiie flexible docking

2.3 MsauIunsidifualuiana

2.3.1 ¥hnstmuanassaseunguuinaveaeuleiforilusunsihmssumiumiamsididves
ansduda Tnglunuildvinnisimuandedliinseunquuiinaisswes RdRp

232 wndwedtu 9 dwunsmuaedldaileuiens  (default values) wedluswnsy

AutoDockVina

2.4 M59AT129AlATIAS19NI5ENTU
2.4.1 vnmsmiuselalasiausyning RARpAUaNssuss wagiinsinaueniusslalasiau

2.4.2 yhnswguiiigusdiuunisidiiduvesansdudausasilunguinediu wagsanguiu
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NANIINAADILALDAUIIYNANITNARDY

A15199 3. 1hansdUsE @ sdagalaaziueavlunIng 3.2-3.6

(unanisneasslidusiuvaneas 45 wesannlasslasrufelnuiuruneay 42)

Fiifua -
ngudil | 1| 2| 3 | a | 5|6 | 7|8 |09 |10|11]12]13
N 2 14 | 15 16 | 17 | 18 19 | 20 21
NNz | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 30 | 31 | 32 | 33
ngua | 34 | 35 | 36 | 37 38 | 39 a0 | a1 | 42 | 43 | aa
nauii 5 | 46 | a7 | 48 | 49 50 | 51 52 | 53

3.1 N15.13UT21919 RARpAUANSEUEINGUN 1

M1319%1 3.20809A1 Binding Affinity uazWusglalasiaunsoussuzisitinuseningdasuiuans

(%
LYY

gugslungui 1

Inhibitor ICs0 Binding No. of H-Bonding
(UM) Affinity | H-bond | Residue No./ | Atom type | Distance
(kcalVmol) Atom type of inhibitor A
1 0.7 -9.0 - - - -
2 >20 -9.0 - - - -
3 >20 -8.8 1 ASNA492 / H24 N22 2.230
a4 >20 -9.2 1 VAL411 /0O H50 2.342
5 >20 -9.9 - - - -
6 >20 94 - - - -
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Inhibitor ICsx Binding No. of H-Bonding
(UM) Affinity H-bond | Residue No./ | Atom type | Distance
(kcalVmol) Atom type of inhibitor A)

7 18.02 -9.2 3 THR413 / H14 oa7 1.861
THR413 / H20 oa7 2.097
ASN492 / H24 N19 2.301

8 0.77 -9.1 - - - .

9 2.56 -8.8 3 GLY604 / H8 046 2.359
THR605 / H14 046 2.309
TYR606 / H25 09 1.849

10 >20 -9.3 - - - -

11 0.37 -8.2 3 GLY601 /7 O H29 2.382
GLY604 / H8 044 2.437
THR605 / H14 044 2.261

12 0.99 -7.9 2 ASN4Q5 / H24 09 2.287
ASN405 / H24 048 2.300

13 >20 -8.7 2 SER600 / O H30 2.406
TYR606 / H25 oa7 2.158

ansduddlungui 1 asinduiunsmesiiluvasiiaunnaeiulunuiiin binding site lneans

v v

8L 12 5 6 8 way 10 kitdanuselalasiauiusisu dusvaisinanusenu

UuNn

N

®

g13NeLaY 7 9 wag 11 91 3 Wuse lngniszuginsveiuseigaiindunialsvineay 9 funsnesdl

11 TYR606 53ee 1.849 §3anT0Y UALITULUNGIEAD

Syey 2.437 99dnI0

Y

gNA1TVULEY 11 AUNSAazdly GLY604 9



JUN 3.1 Inseaamaiinduseninansdugangui 1 e 1-13) Ausisu 3VWS

3.2 M9d1dusEndng RdRpiuansdugangui 2

M1309% 3.3 UaneAn Binding Affinity uaziuszlalasiaunioussuznsiintuszningdisuiuans

(%
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gugslungud
Inhibitor ICs0 Binding No. of H-Bonding
(M) Affinity | H-bond | Residue No. / Atom type | Distance
(kcalV/mol) Atom type of inhibitor (A)
14 >20 -8.0 a4 ASN4Q5 / H24 09 2.296
THR413 / H14 N22 2.210
THR413 / H20 H22 2.258
THR413 / OG1 H22 1.308
15 >20 -8.3 2 ASN4Q5 / H24 09 2.326
ASN492 / H24 N22 2.380
16 >20 -8.2 2 ASN4Q5 / H24 09 2.258
THR413 / H14 N23 2.279
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Inhibitor ICsx Binding No. of H-Bonding
(UM) Affinity | H-bond | Residue No. / Atom type | Distance
(kcal/mol) Atom type of inhibitor (A)

17 6.77 -7.1 a4 ASN405 / H24 N22 2.310
THR413 / H14 09 1.817
THR413 / H20 09 2.215
THR413 / OG1 08 3.090
18 >20 -7.4 1 ASN609 / H24 042 2.260

19 0.37 -10.5 - - - -
20 0.26 -10.6 2 THR413 / H20 N10 4.499
ASN425 / O H28 2.438

21 1.5 -9.3 - - - -

a1sfudalungui 2 dnseezdlsarsdududrduuiniigare THRAL3 uag ASNAO5 AuEsU

Tagansvuesay 19 way 21 liinanuselalnsiaunusisu dmsuaisinanuseiusisuuInfan

q

=Y

A

AINUBAY 14 uag 17 91 4 Wusy Inefisvesvinsvaaiussagaiinluiansnuneay 14 Aunsnosdl

Tu THRA13 5zey 1.849 §9anTeu LavTeennagaane

seey 4.499 dsanseu anslunguilie

U

o
ISP

Y

binding affinity 11ntesuuiuly

3.2 1A59a3 19N UUTEMINEsSUdangun 2 (muneaw 14-21) Audasu 3VWS

gNANSNUELEY 20 NUNSABETIlL ASNA25 7



17

3.3 N15L13UTENI1e RARpAuasEugangun 3

A13199 3.4UaA9A1 Binding Affinity warsiusylalasiauniousresi1siiinduseninedasunuans

(%
LYY

vgalungud 3

Inhibitor | 1Cs Binding No. of H-Bonding
(UM) Affinity | H-bond Residue No./ | Atom type of | Distance
(kcalVmol) Atom type inhibitor (A
22 1.3 -11.0 2 GLY601 /O H57 2.329
TYR606 / H25 018 1.826
23 0.75 -10.9 2 GLY601 / O H59 2.175
TYR606 / H25 024 1.841
24 3.12 -10.3 a4 THR413 / H14 013 2.368
ASP538 / OD1 H55 2.394
ASP538 / OD2 H55 2.337
SER661 / H20 029 2371
25 0.26 -10.9 1 ASP663 / OD1 H59 1.944
26 0.33 -10.5 1 SER661 / O H51 2.295
27 0.46 -11.0 1 TYR606 / H25 036 1.863
28 0.46 -10.7 2 ASP663 / H20 040 2.216
ASP663 / OD1 H60 2.188
29 0.16 -10.6 3 GLY601 / O H61 2.154
GLY604 / H8 031 2.459
TYR606 / H25 031 1.946
30 1.6 -11.1 7 PHE398 / O H51 2.316
ASN492 / H24 031 2.420
GLY604 / H8 040 2.275
TYR606 / H14 040 2.324
TYR606 / H25 040 2.121
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Inhibitor | 1Cs, Binding No. of H-Bonding
(UM) Affinity | H-bond Residue No./ | Atom type of | Distance
(kcal/mol) Atom type inhibitor (A)

SER661 / O H54 2.092

ASP663 / H16 032 2.247

31 1 -10.6 2 GLY601 / O H63 2.373
TYR606 / H25 030 2.083

32 - -10.1 2 ASN609 / H24 045 2.264
ASP663 / H16 045 2.416

33 >5 -10.8 2 THR413 / H14 020 2.203
THR413 / H20 020 2.273

a1sdudslungud 3 dnmsihduiunsnesiiluniniigafe TYR606 asnnlasasisiniuselalasiay

Y v o U/ A a LY Y v N I a LY N |
bAUNUNITU ﬁ’]ﬂiUﬂ?ﬁVILﬂ(ﬂWUﬁ%ﬂ‘UG]']ﬁUZJ’mV]?j@ﬂE]ﬁ'ﬁVHJWEJLﬁ“U 30 M 7 WUSY meiwzmwm

e

" N
VSENINAUUNA

SUM
Y

[

4

g9

) oA
UNUNGUN 2

3.3 1A59a 1IN TUTEnIneanseugengui 3 (Muneiay 22-33) fusasu 3VWS

usgAgaindulagaIsuielay 22 funsnevily TYR606 N5vey 1.826 89aAT0N WAYTEUENI

sgeegiaisnuielay 29 funsnesidly GLY604 Aiszey 2.459 89an50u WarA1 binding affinity
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3.4 N151913UIE9I18 RARpAUANSEUEINgun 4

A13199 3.5Uam9A1 Binding Affinity warsusylalasiauniousresi1siiinduseninedasuiuans

[
LYY

gugslungui 4

Inhibitor ICs0 Binding No. of H-Bonding
(uM) Affinity | H-bond | Residue No. / Atom type | Distance
(kcalVmol) Atom type of inhibitor (A
34 - -8.1 2 GLY601 / O H30 2.274
TYR606 / H25 018 1.956
35 - -7.9 2 GLY604 / H8 018 2.447
TYR606 / H25 018 1.992
36 - -7.9 2 GLY604 / H8 018 2.441
TYR606 / H25 018 2.003
37 13.8 -7.9 2 THR605 / H14 019 2.457
TYR606 / H25 019 1.949
38 - -7.4 1 THR413 / H20 o17 2.481
39 - -1.2 1 VAL411 / O H30 2.291
40 - -7.1 2 THR413 / H20 019 2.436
SER600 / O H32 2.205
41 - -8.2 2 THR605 / H14 011 2.488
TYR606 / H25 011 1.967
42 uag 3.1 -8.0 3 SER600 / O H30 2.301
45 1] THR605 / H14 019 2.465
3.6 TYR606 / H25 019 1.934
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Inhibitor ICs0 Binding No. of H-Bonding
(uM) Affinity | H-bond | Residue No. / Atom type | Distance
(kcalVmol) Atom type of inhibitor A)
43 2.2 -7.6 2 GLY604 / H8 019 2.293
TYR606 / H25 019 2.023
44 5.5 -8.0 2 GLY601 /O H29 2.268
THR605 / H14 019 2474
TYR606 / H25 019 1.939

a1sfudslunqui 4 dn1sidnduiunsaezilu TYR606 Waunnda wagduiunsnaziily THR605 8n

nangsa a1synlassasrainiuselalasuiuiifu dwsuvarsiiiniuseiudisuanigadeans

ngLaY 42 91 3 sy nefiszuginsvesiuseinaninduiuasvineay 42 funsaeziily TYR606

Misry 1.934 §9anIeu waIveriNgegaegNaisvunglay 37 funsneziily THRE05 sy 2.357

99ARTON WazA Binding Affinity ¥09815nGw

sUN
Y

a

U Ul

Y 1

= ) U oA
TUNLUBINYUNUET 3 AGUNNIUN

3.4 1A59a39MUAUTEMINENTTUEINGNN 4 (Muneay 34-44) AUdIFu 3VWS



21

3.5 N15L13UTENi1e RARpAuasEugangun 5

A131991 3.5 L@ngAn Binding Affinity wariusglolasiaunionssusiaiintusyninesisuiuans

(%
LYY

vgalungun 5

Inhibitor ICsg Binding No. of H-Bonding
(uM) Affinity | H-bond | Residue No. / Atom Atom Distance
(kcal/mol) type type of (A)
inhibitor

a6 >30 -8.0 2 THR605 / H14 018 2.447
TYR606 / H25 018 1.491

a7 1.7 9.3 - - - -
48 2.1 -8.0 2 ASP663 / H16 05 2.060
ASP663 / OD1 HA43 1.842
49 >20 -8.1 a4 ASN6Q9 / H24 o4 2.467
ASN609 / H26 o4 2474
SER661 / O 08 3.051
ASP663 / H16 o5 1.948
50 1.7 9.4 1 GLY601 /O H80 2.257
51 9.5 -8.3 4 ASN609 / H24 03 2.205
ASP663 / H16 03 2.069
ASP663 / H16 05 2.348
ASP664 / OD1 H50 2.441
52 1.9 -8.5 5 THR413 / H14 012 2.091
THR413 / H20 012 1.938
THR413 / OG1 H53 2.421
ALAT79 /O HA1 2.266
SER796 / O HA43 2.361
53 >50 -9.3 4 ASN6Q9 / H24 o4 2.205
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Inhibitor ICsg Binding No. of H-Bonding
(uM) Affinity | H-bond | Residue No. / Atom Atom Distance
(kcal/mol) type type of (A)
inhibitor

SER661 /O H61 2.437

ASP663 / H16 o4 2.100

ASP663 / H16 o7 2.252

54 2.1 -8.7 8 LYS401 / H38 o4 2.284
THR413 / H14 H71 2.176

THR413 / H14 O14 1.949

THR413 / H20 H71 2.438

THR413 / H20 O14 2.138

ARG792 / H46 010 2.429

ARGT792 / H46 015 2.447

TRP795 /O H73 2.444

sUl 3.5 Tassadanadhdusswinianssudenguil 5 (neiav 46-50) fusdu 3VWs
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dwsuansdudslunguanvined Insidnduiunsnesilu THRE13 unnign win q (U ASP663
way Hensunneia 47 ssdafennliifaiusylalasiaudiunsaezilulas dusvaisineiusyiv
MTunniigaeansviinglay 54 1 8 iusy lneszugriisvaiuseigainaduivasvaneiay 46

funsnerilu TYR606 7iszey 1.491 83anTou kavsveevivganegiansvidnelay 49 Aunsnewilly

Y

SER661 sz 3.051 S3ansey A Binding Affinity ﬂa”wqﬁﬂuﬂajuﬁ 4
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