LAONFIIUBLAITDIRD 2

s1uuy Abstract (UnAaa)

Project Code : MRG4980009

(swalasenis)

Project Title : "MWanuazAansasctugiawloilyséiies NS3 yaadalisaas Glslny 2
(%atasamﬂ lasnsldasuRaes (In silico developing and screening for inhibitors of the

dengue virus type 2 NS3 serine protease)”

. a a A o Qs
Investigator : ZIaWNIY UASADIUN
A o Ao o o o '3
(BawnI38) 0. NN. 03 FUNG IUNIszmw
M UAFTINGMAZRITING
ATMLNETANRAT Qmmnmﬁumﬁﬂmé‘u

E-mail Address : schanprapaph@yahoo.com

Project Period : 1 NIngax 2549 fi3 30 fquiu 2551

(szpziaarlasenms)

The 69 kDa NS3 protein of dengue virus contains multiple enzymatic activities
including a serine protease domain in the N-terminal region and the protease mediates
cleavage at dibasic sites within the nonstructural region of the viral polyprotein. Therefore, it
represents a promising target for antiviral drug design. Previous studies with data for docked
energy and binding geometries obtained by molecular docking using Autodock with a
homology-based model of the dengue virus NS2B(H)-NS3p revealed that binding is more
favourable in the presence of the NS2B cofactor and that binding of product peptides is similar
to ground-state binding of corresponding substrates. In this study it is consistently demonstrated
the similar results that hexapeptides based on the P1-P6 regions of all 4 cleavage sites were
able to be inhibitors including peptide FAAGRK, EVKKQR, RTSKKR and TTSTRR. Moreover,
pentapeptides based on the P1-P5 regions also were able to be inhibitors including peptide
AAGRK, VKKQR, TSKKR and TSTRR. For shorter peptides such as SKKR, GKR, GRR, KKR,
GKR, KRR, RRK, KRK, RKR, RKK, KR, RK and RR, they also displayed the potential to be

inhibitors whereas peptide AGRR was less potential. Derek Program used for toxicity prediction



showed negligible toxicity for all of peptide structures tested. In conclusion, these results
provide the prospect of developing potent inhibitors against the dengue virus NS3 protease by
combinatorial optimization together with peptidomimetic design of product inhibitors based on
native polyprotein cleavage junctions in order to increase the activity as well as lower the

toxicity.
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A 51 75
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10. Ac-AGVLW-CONH, > 1000
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msasldlandmsunisrin molecular docking
gavadflavidmitnerin molecular docking 8519910 SYBYL 6.8. lasurialdidu 3
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1. ‘Igmlaatﬂﬂﬂﬁﬁm%’m N-terminal cleavage site
a) dimer: KR (P2-P1), RK (P2-P1), RR (P2-P1)
b) trimer: GKR (P3-P2-P1), GRR (P3-P2-P1), KKR (P3-P2-P1), KRR (P3-P2-P1),
RRK (P3-P2-P1), KRK (P3-P2-P1), RKR (P3-P2-P1), RKK (P3-P2-P1)
c) tetramer: AGRR (P4-P3-P2-P1), SKKR -(P4-P3-P2-P1)
d) pentamer: VKKQR (P5-P4-P3-P2-P1), AAGRK (P5-P4-P3-P2-P1),
AAGRR (P5-P4-P3-P2-P1), TSKKR (P5-P4-P3-P2-P1),
TSTRR (P5-P4-P3-P2-P1)
e) hexamer: EVKKQR (P6-P5-Pa-P3-P2-P1), FAAGRK (P6-P5-P4-P3-P2-P1)
FAAGRR (P6-P5-P4-P3-P2-P1), RTSKKR (P6-P5-P4-P3-P2-P1)
TTSTRR (P6-P5-P4-P3-P2-P1)
2. Qﬂmadtﬂﬂlﬂﬁﬁmﬁnﬂ C-terminal cleavage site
a) pentamer: AGVLW (P1'-P2"-P3'-p4’-ps’), GTGNI (P1'-P2"-P3"-P4’-P5'),
SLTLN (P1'-P2"-P3"-P4a’-Ps"), SWPLN (P1'-P2'-P3'-P4’-P5')
3. ‘gﬂmauﬂﬂﬂﬁﬁmmmﬁ N uaz C-terminal cleavage site
a) trimer: RR-S (P2-P1- P1'), KK-S (P2-P1- P1'), KR-S (P2-P1- P1"), RK-S (P2-P1- P1"),
RR-G (P2-P1- P1), KK-G (P2-P1- P1'), KR-G (P2-P1- P1'), RK-G (P2-P1- P1")
b) tetramer: GRR-G (P3-P2-P1- P1'), GKR-G (P3-P2-P1- P1'), GKK-G (P3-P2-P1- P1"),
GRK-G (P3-P2-P1- P1'), KKR-G (P3-P2-P1- P1'), KRK-G (P3-P2-P1- P1'),
GRR-S (P3-P2-P1- P1'), GKR-S (P3-P2-P1- P1'), GKK-S (P3-P2-P1- P1'),
GRK-S (P3-P2-P1- P1'), KKR-S (P3-P2-P1- P1'), KRK-S (P3-P2-P1- P1),
RR-SW (P2-P1- P1'-P2’)
c) pentamer: KKR-SW (P3-P2-P1- P1-P2), AGRK-S (P4-P3-P2-P1- P1')
d) heptamer: RTSKKR-S (P6-P5-P4-P3-P2-P1- N1}, KKR-SWPL (P3-P2-P1- P1-P2'-p3'-P4')
e) octamer: RTSKKR-SW (P6-P5-P4-P3-P2-P1- PT'-PZ‘),
FAAGRR-SL (P6-P5-P4-P3-P2-P1-P1-P2'),
AGRK-SLTL (P4-P3-P2-P1- P1'-P2’-p3’-p4’)

yngavsaddlavimatianansndiminesay  docking  tWafinwin  nonprime-side

residue, prime-side residue W8z both nonprime-side U&= prime-side residue finnudanatingly
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711311 Molecular docking

M3 Docking ndialassains 3 & 289 NS3 protease domain Waz homology model
283 NS2B(H)}-NS3p complex ¥a3 dengue virus uduuvy Taslflisunsy Autodock 3.05 @38

mssaaslussuiieesuasmIsuIatinlasands multiple Linux cluster system {3
8319 three-dimensional affinity grids lasmsld auxiliary program AutoGrid L8z center 183 the
protein mass gmﬁaﬂlﬁtﬂu grid center Iﬂuﬁugﬂ’ﬂﬂu three-dimensional grid {L82 probe atom
gmwﬁudaz grid point f1 affinity Wz electrostatic potential grid fwIMEIRIVUARETHAVDI
szaaululmanavasenlziluséias $1wm grid points T UNw x-, y-, z- fiB 121 x 121 x 121
Tasudaz grid points WENNY 0.375 A° L&Y Koliman-united atomic charges 131 llweawlosilysé
szl lavifinasey Ufsumusszwinusswiewlsiuaslaunuduialasends docked
energies A1 energies ﬁ'lﬁﬁrmmiﬁ'mamﬂuﬁa intermolecular W8z intramolecular interaction
energies AUTODOCK 718374 final docked energies ﬁ’m%’un’ﬁﬂﬂaaﬁuda:ﬂi&ﬂﬂ’m energy
function g msulaseas1afivh docking

Haninaaay

HANTINARBIENIL  molecular  docking  BalUleviinaseunulasiadendnvas
NS3(pro) waz homology model w83 NS2B(H)-NS3(pro) ugadluansen 3



@159 3 Molecular docking sasildliarinanaininalysanaaianlysl dengue virus

NS3pro utaz NS2B(H)-NS3pro proteases

whlan Docked energy (kcal/mol) Binding distance (A)
NS3p NS2B(H)-NS3p NS3p NS2B(H)-NS3p

agﬁﬂaatﬂﬂ‘lﬁﬁﬁ&na’m N-terminal cleavage site

a) dimer:
1. KR -7.40 -7.56 442 3.22
2. RK -7.02 -7.41 4.54 3.41
3. RR -7.33 -7.54 3.9 3.98

b) trimer:
4. GKR -7.26 -7.24 3.63 3.7
5. GRR -1.70 -8.74 4.1 3.51
6. KKR -6.68 -6.53 4.42 3.25
7. KRR -7.60 -8.62 413 3.61
8. RRK -7.28 -7.43 4.14 3.15
9. KRK 750 -8.72 418 3.42
10. RKR -6.68 -6.53 442 3.25
11. RKK -6.48 -6.63 4.35 3.37

c) tetramer

12. AGRR -8.61 -9.79 5.02 5.86

13. SKKR -7.14 -10.51 7.37 3.53

d) pentamer

14. VKKQR -0.66 -0.78 3.13 3.44
15. AAGRK -7.23 -8.60 5.43 3.16
16. AAGRR -4.45 -9.21 4.52 2.55
17. TSKKR -3.51 -3.92 4.82 3.79
18. TSTRR -0.49 -6.24 3.12 517

e) hexamer

19. EVKKQR ‘ -0.53 -0.77 3.09 3.28
20. FAAGRK -7.59 -8.72 5.53 3.01
21. FAAGRR -4.51 -9.20 4.41 2.63

22. RTSKKR -3.69 -3.88 4.89 3.87




23. TTSTRR -0.52 -6.82 3.23 5.26
qamaotﬂﬂ1mﬁﬁaw1n C-terminal cleavage site
a) pentamer
24. AGVLW -6.69 -8.43 5.31 6.64
25. GTGNI -4.47 -4.37 3.7 3.39
26. SLTLN -6.75 -7.47 4.57 5.47
27. SWPLN -8.33 -10.74 483 4.85
qamamﬂﬂ‘lm‘i’ﬁmmnfﬁ N L&z C-terminal cleavage site
a) trimer
w5 -5.62 -8.26 3.75 2.71
-5.91 -8.52 3.43 2.96
-5.84 -8.73 3.65 2.82
-5.42 -8.76 3.61 273
-5.51 -8.32 3.84 2.80
-5.72 -8.39 3.52 2.63
-5.86 -8.33 3.59 2.87
pRS -5.72 -8.34 3.7 2.63
b) tetramer
-5.80 -8.13 3.82 2.83
-5.93 -8.24 3.95 272
-5.83 -8.14 3.72 2.61
-5.48 -8.39 3.94 2.75
-5.86 -8.26 3.79 2.83
-5.73 -8.42 3.61 2.73
< -5.47 -8.53 3.92 2.83
-5.83 -8.27 3.52 2.91
-5.89 -8.38 3.86 2.73
-5.65 -8.61 3.84 - 268
-5.28 -8.46 4.41 3.26
-5.18 -8.29 4.71 3.21
-7.33 -8.92 547 3.31
c) pentamer
-6.38 -9.53 8.75 547
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-8.91

-8.31

4.36

2.87

d) heptamer

-1.69

-5.67

7.13

2.84

-6.63

-7.89

9.72

6.32

e) octamer
E3. RTSKKR-SW -3.73 -2.96 8.44 5.11

. FAAGRR-5L

-7.52

-8.89

5.51

6.37

AGRK-SLTL

+0.89

-4.41

5.62

3.59




msiwisanaiinissasulilanaaalilsunsa DEREK for Windows

Warhwsanuiuivvasgatlariannsine Molecular docking  419du dasr

o & . &
NMILAIBURMNUTUAD UG a"lﬂu

1.

2
3.
4

Nalasnaimandvasganhllaviloends 1SIS/Draw

e lWE 1SIS/Draw figfiadu (*.ske) wiathigh Molfiles (*.mol)

1@ Derek for Windows Files (*.drk)
Tassainsfiaznaseuldsumaimnonsislasaseseuiugudaysyes Derek

ansawisnafiazlasiaPmsevmenanslassaisleslds AutoDerek (Molfiles
(*.mol))

AanIIneatad

lisunsy  DEREK  for Windows 'lﬂ”ﬁ'}mﬂm'mLﬂuﬁmjaa‘gmﬂﬂ‘lﬂﬁmnmsﬁnm

Molecular docking lagvhuisanuiduisnerafelunusd luny ludafidesgndlauudug

wananuy lwiadasne 9asi g udeysininetvaslysunsy Derek

s [ X .
N1INadzild (Carcinogenicity)

Carcinogenicity

Photocarcinogenicity

=2 - -
n1IITA8LABY (Irritation)

Irritation (of the eye and respiratory tract)
Irritation (of the eye)

Irritation (of the gastrointestinal tract)
Irritation (of the respiratory tract)

Irritation (of the skin and eye)

Irritation (of the skin, eye and respiratory

Lachrymation

A0YRDIU 9
L] 9

alpha-2-mu-Globulin nephropathy
Anaphylaxis

Anticholinesterase activity
Bladder urothelial hyperplasia

Cerebral oedema



Chloracne

Cumulative effect on white cell count
LWas immunology |
Cyanide-type effects
Developmental toxicity
Hepatotoxicity

HERG channel inhibition

High acute toxicity
Methaemoglobinaemia
Neurotoxicity

Oestrogenicity

Peroxisome proliferation
Phospholipidosis

Phototoxicity

Pulmonary toxicity

Teratogenicity

Testicular toxicity

Uncoupler of oxidative phosphorylation

anutiufinaadn (Genotoxicity)
Chromosome damage
Genotoxicity
Mutagenicity
Photo-induced chromosome damage
Photogenotoxicity

Photomutagenicity

msns:iuszuum ala (Respiratory Sensitisation)
Occupational asthma

Respiratory sensitisation

N13N9ZGWHINII (Skin Sensitisation)

Photoallergenicity



Skin sensitisation

anailuiivaasaaanlssand (Thyroid Toxicity)

Thyroid toxicity

fonadwrianalsiusisan (Glossary of Uncertainty Terms) filglumsutana

Certain There is proof that the proposition is true.

Probable There is at least one strong argument that the
proposition is true and there are no arguments
against it.

Plausible The weight of evidence supports the
proposition.

Equivocal There is an equal weight of evidence for and
against the proposition.

Doubted The weight of evidence opposes the
proposition.

Improbable There is at least one strong argument that the
proposition is false and there are no
arguments that it is true.

impossible There is proof that the proposition is false.

Open There is no evidence that supports or opposes
the proposition.

Contradicted

There is proof that the proposition is both

true and false.

issnnlasssinvasluanafilinaseuimuadudleviezmeosn  lalisunsuh
mafSsudisunudayaenuduindvgifegivlasetn linuindilaiismualwuahie

a9 lsfiony aredasniaTeseuiugudays CCIS saluiafutn




%ﬂnnﬂiﬁnﬁﬂﬁﬁi’mm ﬁ'ay'aﬁgo docked energy LR binding geometries mﬁ”«)’mmiﬁ’l
molecular docking sxWwinmmaseuiuuuvsssswsnawlalmodisnddon NS2B(H)-NS3p
saadalasmash laol#lusunsy AutoDock  tamauusimssuiuewladfazdidwied Ns2B
cofactor wazmssuaslarildnnmisaadiatumssuvestumamdsdunuinn  lums
Anmiturainafisannsasnumsisefimuuninddlaifivsznaude 6 aziluuedefivamwan
nnwauIad i P1-P6 sasdunmisiiinisdans 4 dumis danumansnsndudadudsld sau
falen] FAAGRK, EVKKQR, RTSKKR uaz RTSKKR Bsluninin wilerifidsznavday 5
szilunadafivawunainavwadin P1-P5  sufadular AAGRK, VKKQR, TSKKR uas
TSKKR fiflanusmnsafissiilusasusaldas dmiuwlilarfismeduss 1iu willer! SKKR,
GKR, GRR, KKR, GKR, KRR, RRK, KRK, RKR, RKK, KR, RK sz RR willavinaiifd
amumusniesduiadugslaimwmdony lwrnefniflars AGRR fanumansalunindud
fugifiiesni  Tusunsy  Derek  filddmsurwsemuiduiwrasillardlslumsdnm

R 4 o  d e ° o a -1
Molecular docking usaviisanuiuisfivesdmivularinndy lavag) nammassanii

»
A .

gunsohanlsgmiumswandsusinianuussdaenlmilystior NS3 vsadeladmast
lasm3¥in combinatorial optimization $autUMIeaNUUUGIBUEILTEAN peptidomimetic I@maq
uuAuIHIBIR A TiRamIsamaTITiTaveslUsumsmiieiugniuazaaananduis
YaIsUL



	

