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Summary

IL-18 is one of the cytokines in the IL-1 family. When it binds to the primary receptor IL-1R1, IL-158
plays its main role in regulating inflammatory responses in the body. However, in diseases such as
rheumatoid arthritis, gout, or other inflammatory conditions, overexpression of IL-1f is noted.
Therefore, inhibition of IL-18 receptor activity (IL-1R1) is seen as a potential therapeutic dose for the
above conditions. In this research, the 3D-Pharmacophore model is built based on the protein-
protein (PPI) interaction between IL-18 with IL-1R1 and important amino acids of IL-1R1 by MOE
2015.10 software. The databases used in this study included ZINC Purchasable (ZINC), Universal
Product Database (UNDP), MayBridge HitCreator (MBHC), MayBridge Protein-Protein Interaction
(MBPPI), ChemDiv Peptidomimetics (CDPM), ChemDiv PPl (CDPPI), DrugBank (DB). After that, the
substances will be subjected to ADME assessment, docking and analysis of the results using LeadlT
2.1.8 of BioSolvel T and SwissADME software. This research recommends further screening in other
databases, performing molecular kinetics and free binding energies, and in vitro and in vivo tests for

potential substances.

Keywords: Interleukin-18, receptor interleukin-1, pharmacophore, docking.

Pat van dé

IL-1B 1a mét trong nhirng cytokine thudéc ho
IL-1. Khi gan két 1&n thu thé chinh Ia IL-1R1,
IL-1B thwc hién vai trd chinh 1a diéu hoa cac
phan (rng viém trong co thé ™. Tuy nhién, trong
cac bénh ly nhw viém khép dang thap, gout hay
cac bénh ly tw viém (autoinflammatory) déu ghi
nhan sw biéu hién qua mc cda IL-18. Do dé,
viéc trc ché hoat dong cuia thu thé IL-1p (IL-1R1)
la mdt hwdng nghién ciru tiém nang trong quéa
trinh phat hién thubc dé diéu tri cac bénh ly néu
trén. Hién nay, chwa cé phan t& nhd nao duwoc
dwa vao dé diéu tri cac bénh ly trén theo co ché
&c ché thu thé Interleukin 1 (IL-1R1), do do
nghién ctu nay duoc thuc hién nhdm muc dich
sang loc cac phan tlr nhé cé thé &c ché hoat
doéng cla IL-1p théng qua viéc tre ché twong tac
protein - protein cta IL-1B v&i IL-1R1 cla nd @,
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Nghién ctru nay sé thye hién qua trinh sang loc
in silico v&i hon 22 triéu chat tir 7 co s& di liéu
(CSDL) khac nhau.
boi twong
nghién ctru
CAu trac phan tir nhd dung dé sang loc dwoc

va phwong phap

thu thap t» cac CSDL bao gdém ZINC
Purchasable  (ZINC), Universal Product
Database (UNDP), MayBridge HitCreator

(MBHC), MayBridge Proten-Protein Interaction
(MBPPI), ChemDiv Peptidomimetics (CDPM),
ChemDiv PPI (CDPPI), DrugBank (DB).

M6 hinh 3D-Pharmacophore

Xay dwng mé hinh 3D-Pharmacophore dwa
trén sy twong tac protein-protein cda IL-1p v&i
IL-1R1 va cac acid amin quan trong cua IL-1R1
(bang 1) tai 2 vi tri Ia D2 va ranh gitra D1 - D2,
Pé xay dwng dwoc mé hinh nhw trén thi can st
dung 2 cong cu trong phan mém MOE 2015.10
la cbng cu twong tac protein - protein (Protein
contact) va cébng cu xay dwng pharmacophore
(Pharmacophore Editor). M6 hinh sé& dwoc tinh
chinh nho& cbng cu ZINCPharmer
(http://zincpharmer.csb.pitt.edu) (bang 2).
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Bang 1. Cac acid amin quan trong cda IL-1R1

Rénh D1 - D2

Glu11, lle14, Val16,
Ala109, lle110, Tyr127, Glu129

Lys114, Gly122, Arg163

Bang 2. Nhikng tinh chinh pharmacophore trén ZIMCPharmer

Tén mé hinh

Hinh anh

Thao tac tinh chinh

PhIL1R1-a1
Mé hinh cho chat
gén IL1R1 tai
ranh D1 - D2

1 FaAnigAcc

F5:Don

Rang budc 3/6 thuéc
tinh (F1, F2, F3). Phai co
it nhat mot thudc tinh F4
hoac F5. F4 tao thém
thudc tinh nhan hydro.

PhIL1R1-a2
M6 hinh cho chét
gén IL1R1 tai
rénh D1 - D2

Fh:CasDon

Rang budc 3/6 thuéc
tinh (F1, F4, F5). F4 tao
thém thudc tinh nhan
hydro. F6 tao thém thuéc
tinh cho hydro.

PhIL1R1-a3 .
Mg‘) hinh cho chat
gan IL1R1 tai

Rang budc 3/7 thudc
tinh (F1, F3, F4). F2 tao
thém thudc tinh nhan

rdnh D1 - D2 hydro. F2 thoa it nhét
1/2 thudc tinh.
4.25
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PhIL1R1-b1 )
Mg‘) hinh cho chat
gan IL1R1 tai vi

Rang budc 4/6 thuéc
tinh (F1, F2, F3, F6). F6
tao thém thudc tinh nhan

tri D2 hydro. F5 tao thém thuéc
tinh vong thom. F5 thoa
it nhat mét thudc tinh.

PhIL1R1-b2 Thém mot thudc

M6 hinh cho chét
gan IL1R1 tai vi
tri D2

tinh nhan hydro tai
F1.

banh gia ADME

Cac phan t& nhd sau khi sang loc qua md
hinh Pharmacophore duwgc danh gia ADME
thdbng qua cbébng cu truc tuyen SwissADME
(http /lwww.swissadme.ch) P, Két qua duoc tai
vé & muc Retrieve Data - CSV va duwa vao
Microsoft Excel dé thuc hién sang loc bang
chtrc nang Filter. Cac mé hinh ma phan mém sir
dung dwoc trinh bay trong bang sau:

Bang 3. Cac mé6 hinh va tiéu chi danh gia
ADME

M6 hinh Tiéu chi sang loc
PAINS Sé6 vi pham (violation) = 0
Brenk S4 vipham =0

Ghose (Amgen) S4 vipham =0
Verber (GSK) Sé vipham =0
Egen (Pharmacia) S4 vipham =0
Muegge (Bayer) S4 vipham =0

BOILED-Egg Kha nang hap thu dwdng
udng cao (Gl absorption:
High)

Khoéng trc ché tat ca 5
cytochrom c6 trong mé hinh
(CYP1A2, CYP2C19,

CYP2C9, CYP2D6, CYP3A4)

Tuong tac trc ché
cytochrom P450

Docking phan to

Phwong phap mé ta phan t&r docking dwoc
tién hanh nh& phdn mém LeadlT 2.1.8 cua
BioSolvelT, can di¥ liéu dau vao la cau truc 3D
clia protein va phéi tor . C4u trac phéi tir sé
duoc tao cdu dang va gén vao khoang gan két
cta protein. Phan mém sau dé sé tién hanh
danh gia két qua thong qua diém sb docking
(nang lwong gan két) va twong tac vdi acid amin
cla tirng cau dang trong vi tri gan két. M6 hinh
docking phan t& dwoc tién hanh gdém céc
bwéc: Chuan bj ciu tric 3D protein — Chuén
bi cau tric 3D phdi tir — Xay dwng mé hinh
khoang gan két — Tién hanh docklng va xuét
ket qua. Tuy nhién, d6 chinh xac cla cac diém
sb thu’omg thay dbi rat nhiéu khi dich tac dong
thay d6i ™. Do @6, nghién ctru ap dung phuong
phap phan tich d4u van tay twong tac protein-
phéi t&r (Protein-ligand interaction fingerprint —
PLIF) két hop véi diém sb docking dé phan tich
két qua giup lwc chon cac cu dang tiém nang
chinh xac hon.

Kéet qua va ban luan

M6 hinh 3D-Pharmacophore cua IL-1R1

Két qua sang loc pharmacophore trén IL-1R1
v6i 6 CSDL bang phdn mém MOE 2015.10 va
1 CSDL con lai trén ZINCPharmer 71, thu dwoc
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8.480 chéat dwoc danh gia ADME, sau khi cong
gép‘c’)’ 2 vij tri D2 va ranh D1 - D2 trén IL-1R1 sé
co lan lwot 6.315 va 2165 chat.

Bang 4. Két qua sang loc pharmacophore

trén 7 CSDL
IL-1R1
Co s& di liéu Ranh D1 -
D2 o
6 CSDL: MBHC, MBPPI,
CDPM, CDPPI, UNDP, DB~ 821 2046
ZINC 4.064 119
] 6315 2165
Téong
8.480

banh gia ADME

Két qua sang loc pharmacophore tir 7 CSDL
trong bang 4 sé dwoc dw doan ADME dwa trén
nhiéu tiéu chi khac nhau. Cac tiéu chi dwoc dw
doan trén SwissADME nhw da trinh bay & trén
bao gébm PAINS, Ghose (Amgen), Veber (GSK),
Egan (Pharmacia), Muegge (Bayer), Brenk,
BOILED-Egg va khéng (c ché cytochrome
P450. Cac chét sau sang loc néu thda man hét
cac tiéu chi trén thi co6 kha nang dat nhirng tiéu
chudn cho cac hop chét dung lam thubc dwong
ubng. Bang 5 cho thay sé lvong hop chét con
sau khi da sang loc qua nhirng tiéu chi trén.

Bang 5. Két qua sang loc ADME

Vj tri IL-1R1
- : D2 Rénh D1 - D2
S6 chat sau khi sang loc 6.315 2165
pharmacophore
Sé chét thda mén cac mé 939 115
hinh SwissADME 1.054

Cac mo6 hinh mé ta phan te docking

Cac chat sau khi théa man mdé hinh
SwissADME sé& dwoc mang di tién hanh mo ta
docking phan tt trén c& 2 vi tri la D2 va réanh D1
- D2, trong dé tai vi tri D2 cho két qua docking
khéng kha quan vi khéng cé chat nao cé diém
s6 docking trén -18 kJ/mol trong khi tai vi tri rénh
D1 - D2 cé dén 195 chat cho diém sé docking
trén -21 kJ/mol. Hinh 1 va hinh 2 cho thay vi tri
docking lan lwot trén ranh D1 - D2 va D2, tir d6
ta c6 thé thay khoang ctia mé hinh ranh D1 - D2
c6 d0 sau va ubn lwon hon so véi mé hinh D2
c6 khoang gan két kha néng va rong.

Hinh 1. Vj tri ranh D1 - D2 trén IL-1R1

w_

Hinh 2. Vj tri D2 trén IL-1R1

Két luan

Sang loc in silico da dwoc thue hién dé tim ra
cac chat phan tr nhd cé kha nang (c ché
IL-1R1, v&i muyc tiéu tim ra cac thuéc méi co
tiém ndng &c ché sy biéu hién cta IL-1p, gop
phan trong diéu tri cac bénh ly lién quan dén
qua trinh viém. T 22 triéu chét trén 7 co s& di
liéu khac nhau, nghién ctru da tién hanh xay
dwng va sang loc qua mdé hinh pharmacophore,
két qua thu dwoc 8.480 chéat dé tiép tuc danh gia
ADME cho ra két qua 1.054 chét dat cac chi tiéu
lam thubc dwérng ubng. Sau do, nghién clru tién
hanh docking phan tt tai vi tri ranh D1 - D2 thu
duoc 195 chéat cé tiém ndng nhat thé hién qua
diém sb docking am hon -21 kJ/mol.

Dé tai kién nghi tiép ndi nghién ctru nay bang
viéc thwc hién tiép qua trinh phan tich dau van
tay PLIF, md phdng déng hoc phan t&r bang
phan mém GROMACS 2020.2 va tinh toan ning
lwong lién két tw do dé danh gia sau hon vé kha
nang gan két cla cac chat cé tiém nang, tor do
tién hanh cac thor nghiém in vitro. Bén canh 4o,
cac vj tri docking khac trén IL-1R1 cling la mét
nghién cru htra hen trong twong lai.
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