Nghién ciru sang loc 40 cac chat
c6 kha nang wc ché hoat tinh interleukin-18
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Summary

This study aims to develop models for the virtual screening of IL-18 inhibitors based on the
interaction between IL-18 and its receptor IL-718Ra. The results hopefully can contribute to design
and synthesis of novel medicines for autoimmune and inflammatory diseases. With IL-18/IL-18Ra
3D-structures, 3D-pharmacophore modeling, molecular docking, and molecular dynamics
simulations were performed on 147.158 structures from Drugbank and structural fragments libraries.
The results showed that the compound DB02025 for site 1 of IL-18 is highly potential for the

development of immunosuppressant drugs.
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Dat van dé

Interleukin-18 (IL-18) c6 vai trd quan trong
trong qué trinh viém va phan ng mién dich. O
bénh nhan méc céac bénh di &ng (hen phé quan,
viém da di ng, viém mii di &ng,...) va bénh tw
mién (viém khép dang thap, lupus ban dé hé
théng, bénh Still & nguoi lon, bénh xo cing,
bénh Crohn, viém Ioet dai trang,...), ndng do IL-
18 trong mau cao ™. IL-18 ciing dwoc tim tha;/
trong nwéc tiéu cla benh nhan bi suy than cap |
va gian tiép cho sy tién trién cha bénh tleu
dwong type 2 Bl IL-18 con 1a mét cytokin tién
viém dong vai tro quan trong trong dap wng
mién dich méc phai va bam sinh . Hoat dong
tién viém cua IL-18 dwoc thuc hlen bang cach
san xuat cac cytokin gay viém, chemokin, nitric
oxid, prostaglandin va dugc khuéch dai b&i hoat
tinh cadm ng san xuét IFN-gamma (Interferon-
gamma, hay viét t&t 1a IFN-y) tlr d6 kich hoat dai
thwc bao. Cac hoat dong da dang cula IL-18 cho
thdy vai trd quan trong cla cytokin nay trong
viéc kich hoat va phan cwc phan (ng viém
va phan &ng mién dich M. viec phét hién ra
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protein lién két 1L-18 (IL-18BP), chat ¢ ché
hoat tinh sinh ly IL-18 va d4u hiéu sinh hoc IL-18
lam cho cytokin nay tré thanh muc tiéu hap dan
dé nghién ctru trong diéu tri cac bénh ly lién
quan dén dap (rng mién dich va bénh tw mién ©.
Vi vay, viéc xay dwng md hinh in silico d& sang
loc cac chét c6 kha nang (e ché hoat tinh 1L-18,
dua trén twong tac IL-18 va IL-18Ra (thu thé
cta IL-18) la can thiét, tir d6 dinh huwéng cho
viéc thiét ké va tdng hop céc thubc diéu tri cac
bénh viéem nhiém, bénh tw mién thé hé mai
trong twong lai.

Phwong phap nghién clru

Qua trinh sang loc cac chét c6 kha nang Gc
ché hoat tinh interleukin-18 duwoc thuwc hién qua
ba giai doan: Xay dwng md hinh
3D-pharmacophore, mé ta phan t&¢ docking va
md phéng déng hoc phirc hop protein-ligand
bang phan mém Gromacs trén hé diéu hanh
ubuntu. Nghién clru xay dwng md hinh
pharmacophore béng phwong phap dwa trén
clu tric muc tiéu tadc dong (structure-based),
nghia la dwa trén cac acid amin quan trong
trong khoang gan két cia IL-18 v&i thu thé IL-
18Ra. Coéng cu Pharmacophore Editor cGia phan
mém MOE 2015.10 dwoc st dung dé xay dwng
mé hinh 3D-pharmacophore va sang loc. St
dung c4u trac nhidu xa tia X 3D déng két tinh
cua phirc hop IL-18/IL-18Ro-(PDB ID la 4R6U)
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véi dd phan gidi 2,8 A tai ngan hang dir liéu
protein. Tién hanh xdy dwng md hinh
pharmacophore theo 2 huwéng: Tim chéat gan két
IL-18 dwa vao cau tric thu thé IL-18Ra va tim
chét gan két thu thé IL-18R dwa vao cAu tric IL-
18. Trong mé hinh mé t& phan t& docking, ciu
tric tinh thé déng két tinh 1L-18/IL-18Ra thich
hgp dwoc lwa chon cho nghién clru. Chuan bi
sén cAu trac trong MOE 2015.10. Cac phan to
ligand dwoc ti thiéu hoa nang lwong lan 1, sau
dé tién hanh dong lwc hoc phan tir va toi thiéu
héa nang lwgng mot lan nira trong Sybyl-X 2. 0
dé thu dwoc cac céu tric cd nang lwong toi
thiéu toan phan chuén bi cho docking. Qua trinh
docking dwgc thirc hién bang phan mém FlexX
cho két qua gém céac cau dang gan két va diém
sb twong (rng (nang lwong gan két). Két qua
nay sé dwoc phan tich trong MOE 2015.10 dé
danh gia kha nang gan két cta céac ligand. Cudi
cung la mé phong dong hoc phirc hop proteln
ligand badng phan mém Gromacs. CAu tric cua
protein (PDB 4R6U) sau khi Ioal bo nuwéc va
proton héa bang phan mém MOE ® dwoc chuan
bi bang céng cu CHARMM-GUI tai dia chi
www.charmm-qgui.org va xay dung[ topology st
dung trwong lwc CHARMM-27 . Chu tric
ligand lya chon sau khi phan tich twong tac gitra
protein va ligand sau docking dwgc thém hydro
bang phan mém MOE sé tao thanh co s& di
liéu va lwu thanh file *.sdf. Tiép theo, xay duwng
topology cho Ilgand theo trwong lwvc CHARMM-
27 bang cach s dung cong cu SWlssParam tai
dia chi http://www.swissparam.ch . M6 phéng
dong lwc hoc phan t&r phirc hop proteln ligand
bang phan mém Gromacs. Két qua mo phdng
dong lwc hoc dwoc danh gia théng qua dé on
dinh cda protein, d6 linh ddng clia cac acid amin
trong tdi gan két protein va dd 6n dinh cia sw
gan két ligand véi protein.

Két qua va ban luan

M6 hinh pharmacophore

Nhan thdy IL-18 gén két v&i thu thé IL-18Ra
tai 2 vi tri, tai méi vi tri thu dwoc 2 mé hinh khac
nhau (hinh 1).

Vitril

Vi tri 2 AN
_

Hinh 1. Phirc hop IL-18 va thu thé IL-18Ra

Tai vitril

—Mb hinh chét gan két IL-18 dwa vao IL-
18Ra: m6 hinh Al.

—M®6 hinh chat gan két IL-18Ra dwa vao IL-
18: md hinh D1.

Tai vitri 2

—M6 hinh chat gan két IL-18 dwa vao IL-
18Ra: m6 hinh A2.

—Mb hinh chét gan két IL-18Ra dwa vao IL-
18: md hinh D2.

Cac md hinh pharmacophore cho chat
gdn két IL-18

Tai vi tri 1 (bang 1), xuét hién hai diém bt
buéc la Lys128 (F1l:Acc), Serl27 (F2:Acc).
Ngoai ra, cac acid amin GIn124 tao lién két cho
hydro v&i Thr34 va cé kha néng tao mot lién két
nhan hydro, Arg25 tao lién két cdu mudi voi
Glu3l. Mé hinh pharmacophore rang budc
thda man it nhat 4 diém. Tién hanh giéng hang
mod hinh pharmacophore & vi tri 1 (hinh 2).

Bang 1. Twong tac gitra cac acid amin quan trong cda IL-18/ IL-18Ra tai vi tri 1

Acid amin trén IL-18 Twong tac Acid amin trén IL-18Ra
Aspl7 (-) cAu mubi (+) Lys128
Met33 Ky nuwéc Nhiéu acid amin
Asp35 (nhan) 2 lién két hydro (cho) Serl27
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Hinh 2. M6 hinh A1 va sw gibng hang md hinh Al [én IL-18

Tai vi tri 2 (badng 2), phat hién 4 diém F3: Don, F4: Acc, diém F5 con lai khéng thiét
pharmacophore Lys253 (F1: Ani), Ala301 lap rang budc. Md hinh yéu cau théa man it nhat
(F2: Hyd), Tyr248 (F3: Don), Trp249 (F4: Acc). 4 diém. Tién hanh giéng hang & vi tri 2 (hinh 3).
Két qua c6 4 diém bét budc la F1: Ani, F2: Hyd,

Bang 2. Twong tac gidra cac acid amin quan trong cda IL-18/ IL-18Ra tai vj tri 2

Acid amin trén IL-18 Twong tidc Acid amin trén IL-18Ra
(+) cau mudi (-)
Lys53 (cho) Lién két hydro (nhan) Glu253
(cho) Lién két hydro (nhan) Trp249
Met60 Ky nwéc Ala301

Hinh 3. M6 hinh A2 va sy giong hang mé hinh A2 |1én IL-18
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~Cac mdO hinh pharmacophore cho chét
gan két IL-18a

Tai vi tri 1 (bang 1) cho mé hinh D1 va vij tri 2
(bang 2) cho mé hinh D2. Nhan thay & vi tri 1
(m6 hinh D1) c6 4 diém pharmacophore: Aspl17
(F1: Ani), Asp35 (F2: Acc, F3: Acc), Met33 (F4:
Hyd). Két qua thu dwoc md hinh D1 ¢c6 5 diém
duwoc thiét l1ap rang budc thda méan it nhat
4 diém. Tién hanh gibng hang md hinh & vi tri 1
(hinh 4). Twong tw vi tri 1, & vi tri 2 cling cé 4
acid amin tao lién két v&i IL-18Ra la Lys53,

Met60, Asp54, Ser105 nhwng Ser105 cho diém
gan két cach xa so v&i diém gan két cia Lys53
(> 20A), Asp54 chi cho 1 diém gan két quay vé
phia khoang. Do d6, xuit hién 6 diém
pharmacophore gém Lys53 (F1: Cat, F4: Don),
Met 60 (F2: Hyd, F6: Hyd), Asp54 (F3: Acc, F5:
Acc). M6 hinh ¢c6 3 diém bat budc la F1: Cat, F2:
Hyd, F3: Acc; 3 diém con lai thiét 1ap rang budc
thda man it nhat 2 diém. M6 hinh yéu cau
thda man it nhat 5 diém. Tién hanh giéng hang
& vi tri 2 (hinh 5).

Hinh 4. M6 hinh D1 va s giong hang mé hinh D1 [én IL-18 Ra

®

\\ﬁ

Hinh 5. M6 hinh D2 va s giong hang mé hinh D2 [én IL-18 Ra

Cac mo6 hinh mé ta phan tor docking

Cac mo6 hinh md ta phan té docking chét
gan két IL-18: Tai hai vij tri 1 (md hinh Do-Al)
va vij tri 2 (mé hinh Do-A2). Tai vi tri 1, dung cac
acid amin Lys51, Asp54, Met60 cho cac khoang

gan két Idm sau, bé mat gd ghé va vi tri nhod cao
(hinh 6). Khac v&i vi tri 1, vi tri 2 dung céc acid
amin Lys53, Asp54, Met60 va cho cac khoang
gén két c6 bé mat géb ghé hon so véi md hinh
Do-Al (hinh 7).
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Hinh 6. M6 hinh mo ta phan tr docking Do-Al Hinh 7. M6 hinh m6 t& phan t& docking Do-A2

Cac mo6 hinh md ta phan t& docking chat (hinh 9). Két qua cho thdy cac khoang gan két
gdn két IL-18Ra: Twong tw nhuw chat gan két Do-D2 c6 bé mat gé ghé, c6 nhidu rénh sau,
IL-18 cling & hai vi tri 1, 2 twong &ng véi mé  nhiéu chd nhd cao, 1a nhirng vi tri gén két cta
hinh Do-D1 va Do-D2. Tai vj tri 1, cAc acid amin  IL-18 va thu thé IL-18 Ra cé tiém nang ¢ ché
tao khoang la Asp17, Asp35, Met33 (hinh 8) con  IL-18.
tai vi tri 2 la Tyr248, Trp249, Glu253, Ala301

Hinh 8. M6 hinh m6 ta phan tr docking Do-D1 Hinh 9. M6 hinh m6 t& phan t&r docking Do-D2
Két qua sang loc ao va md hinh mdé td phan t& docking & 2 vi tri
Sau khi sang loc co s& dir liéu 147.158 (bang 3) cho thay sb chat thanh cong tai vi tri 1

clu trac bang cac mé hinh pharmacophore cao hon vi tri 2.

Bang 3. Tom tat két qud sang loc céc chét gan két IL-18

M6 hinh Sang loc pharmacophore Docking thanh céng
L Do-Al 35 30
Vit 1 Do-D1 131 123
Vi tri 2 Do-A2 34 26
Do-D2 47 37

TAP CHI Y DUQC HQC SO 6 - THANG 10/2020 25



Sang loc cac chat gan két tai vitri 1

Sang loc qua mé hinh Do-A1l: Két qua sang
loc qua pharmacophore thu dwoc 10 chat tw
ngan hang thubc, 25 chat t&r cac thw vién manh
clu tric théa man mé hinh, chiém 0,02 % tap
co s& dir liéu. Bén canh dé, két qua sang loc
qua md hinh Do-A1 thu dwoc 30 chat docking
thanh céng va 5 chét docking khéng thanh céng
(Ia cac chat t thw vien manh). Trong 30 chéat
docking thanh céng, c6 11 chét c6 diém sb
docking tbt (< -20 kJ/mol), chat c6 diém sb
docking am tét nhat la -27,47 kJ/mol. Cac chét
lién két tét véi moé hinh D1 déu tao dwoc twong
tac voi 1 trong 4 acid amin quan trong trong
khoang gén két la Arg25, GIn124, Serl27 va
Lys128 théng qua lién két hydro, cau muéi.

Sang loc qua mé hinh Do-D1: Két qua khi
sang loc qua pharmacophore thu duwgc 59 chat
t» ngan hang thuéc, 72 chéat tlr cac thw vién
manh cAu tric théa mé hinh, chiém 0,09 % tap
co s& di liéu. Tién hanh sang loc qua mé hinh
Do-D1, thu dwoc 123 chét docking thanh cong
v6i khoang gén két gdbm cac acid amin quan
trong la Asp17, Met 33, Asp35 théng qua lién
két hydro, cAu mubi.

Sang loc cac chat gan két IL-18 tai vi tri 2

Sang loc qua md hinh Do-A2: Sang loc qua
pharmacophore thu dwoc 17 chét tir ngan hang
thudc va 17 chat tir cAc manh cAu tric théa man
mo hinh, chiém 0,05 % tap co s& di liéu. Két
qgua sang loc qua mé hinh docking thu dwoc 26
chat docking thanh céng va 8 chét docking
khéng thanh céng (4 chéat tr ngan hang thuéc, 4
chét tlr thw vién manh). Tai vi tri 2 cé sb acid
amin duoc lwa chon tao diém gan két it (3 acid
amin). Do d6, s diém c6 kha nang tao mé hinh
pharmacophore cé thé khéng mang tinh chon
loc cao nhw & vi tri 1. Két qua diém sé docking
& vi tri 2 khéng cao nhw & vj tri 1, sb chét
docking khong thanh céng ciling cao hon so voi
vi tri 1. Trong 26 chét docking thanh coéng, phat
hién 10 chat tiém nang cé kha nang gan két tét
trén vi tri 2 cta IL-18, c6 8 chét tao twong tac

v&i 2 trong 3 acid amin. Trong do6, Glu253
va Trp249 la 2 acid amin twong tac voi IL-18
gua Lys53. Lys53 la acid amin quan trong trong
gan két véi IL-18Ra va IL-18BP.

Sang loc qua md hinh Do-D2: Sang loc qua
pharmacophore thu dwoc 35 chét tir thw vién
cac manh cu tric thda man mé hinh, chiém
0,02 % tap co s& dir liéu. Két qua ctia qua trinh
sang loc qua mé hinh Do-D2 thu dwoc 37 chét
docking thanh céng trong d6 10 chat ding dau
md hinh Do-D2 déu tao dwoc twong tac voi cac
acid amin quan trong trong khoang gan két la
Lys53, Asp54, Met60 chi yéu qua lién két
hydro va ky nudc.

Mé phéng dong hoc phan tir

Chon chét c6 c4u trac DB02025 la chét co
diém sé docking am nhét va tao dwoc twong tac
véi 3 acid amin quan trong cda IL-18 (Aspl7,
Met33, Asp35) bang 3 cau mudi va 6 lién két
hydro (Don). Tién hanh kh&o sét trong 10 ns cho
2 gia tri RMSD dung danh gia sw gan két cua
ligand v&i protein (hinh 10). Trong thoi gian
khao sat phirc hop protein-ligand, nhan thay
protein 6n dinh nhung ligand chi 6n dinh trong
5 -7 ns (bién d6 dao dong tang I1én > 0,2 nm).
Sau khi xét gia tri RMSF, cac nguyén t& trong
céu trac ligand chwa 6n dinh khi twong tac voi
protein. V&i cac gia tri RMSD, RMSF thu dwoc
cho thdy DB02025 c6 kha ndng gén két voi
IL-18 nhuwng chwa dat dd 6n dinh cao trong
khoang gan két do c4u tric gap khac & vi tri 1,
c6 nhiéu twong tac cau mubi.

S .o NH,*

o HJ\/\)\(%
/INW H OH
HO™ “OH
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Hinh 10. C4u tric hda hoc DB02025 va gia tri RMSD cia protein va ligand trong phtrc hop

Két luan

IL-18 c6 vai trd quan trong trong phan (rng
mién dich cta co thé chéng lai cac tac nhan gay
nhiém tring. Muc tiéu nghién clru thudc diéu tri
cac bénh ly lién quan dén dap ng mién dich la
&c ché hoat tinh sinh hoc cua IL-18 dwa trén
twong tac IL-18/IL-18Ra. Nghién cwu thu dwoc
4 mé hinh 3D-pharmacophore (A1, D1, A2, D2)
va 4 m6é hinh md ta& phan t& docking (Do-Al,
Do-A2, Do-D1, Do-D2). Tir d6 sang loc co s& di
liéu gdbm 147.158 cAu trac tr ngan hang thubc
va cac thw vién manh cau tric thu dwoc két
qua: Md hinh A1 thu dugc 35 chat, trong d6 c6
30 chat thda man mé hinh Do-Al. M6 hinh A2
thu dwoc 34 chét, trong d6 cé 26 chat thda man
mo hinh Do-A2. M6 hinh D1 thu dwgc 131 chét,
trong d6 c6 123 chét thda man mé hinh Do-D1.
Mé hinh D2 thu dwoc 35 chét, trong do cé 30
chét thda man mé hinh Do-D2. Bén canh d6 phat
hién chit DB02025 co tiém ndng gan két voi
IL-18 & vi tri 1 nhwng d6 6n dinh trong qué trinh
gan két chua cao. Dé dat dwoc budc tién Ién
hon trong viéc tim ra chat c6 ciu tric phan tk
nhd c6 kha nang (rc ché hoat tinh IL-18 nén thuc
hién mé phdng ddng hoc phan t&r cho cac chét
tiém ndng thda man cac md hinh trong nghién
cu va dya trén két qua md phdéng dong hoc
phan t&, chon ra cac chét cé tiém nang tién hanh
th&r nghiém in vitro.

Nghién ctru nay dwoc tai trg béi Quy Phat
trién khoa hoc va cdng nghé Quéc gia
(NAFOSTED) trong dé tai ma sé 108.05-
2018.15.
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Sang loc 40 cac hop chat tw nhién
c6 kha nang wc cheé Interleukin-33
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Summary

Interleukin-33 (IL-33) is a new cytokine of the IL-1 family. Recently, IL-33 has been reported to be
associated with several inflammatory diseases such as asthma, arthritis, and ulcerative colitis. In
addition, this cytokine also plays an important role in the pathogenesis of autoimmune diseases such
as rheumatoid arthritis, multiple sclerosis, autoimmune enterocolitis, and systemic lupus
erythematosus. In this study, virtual screening methods were used to identify natural compounds
that can block the protein-protein interaction between IL-33 and its ST2 receptor and inhibit the
biological signals of IL-33. A library of natural products named TCM Database@Taiwan with 57,423
compounds was screened through a 3D-pharmacophore model and 403 compounds were identified.
These compounds were docked into IL-33 and 33 hits showed good binding affinity with docking
score less than -20 kJ/mol. TCM-10291, TCM-18526, and TCM-38482 were identified as potential

natural inhibitors with the ability to block with the important residues of the IL-33/ST2 interaction.
Keywords: Interleukin-33, ST2 receptor, virtual Screening, 3D-pharmacophore, docking.

Dat van dé

Interleukin-33 (IL-33) la mot cytokin thudc ho
IL-1, tham gia vao cac dap &ng mién dich bam
sinh va mién dich thu nhan théng qua twong tac
v&i thu thé d&c hiéu ST2. IL-33 gan két véi thu
thé ST2 dan dén sy kich hoat chirc néng cla
cac té bao mién dich nhw dai thwc bao, bach
cau trung tinh, bach cau &i toan, bach cau ai
kiém, t& bao mast va cac té bao lympho ™. IL-33
da dwogc chirng minh la c6 lién quan dén céac
bénh viém va tw mién. IL-33 thac day phan tng
viém va cé vai tro trong sinh bénh hoc cta hen
suyén, viem khop, viem loét dai trang . Nong
dd cla IL-33 va thy thé ST2 clGa né tang l1én
trong huyét twong ctia cAc bénh nhan méc bénh
tw mién nhw viém khép dang thap, da xo cing,
viém rudt tw mién va lupus ban dd hé théng. Sw
tang n6ng doé nay ti 1é thuan véi mirc dd nang
cta bénh Bl Ngoai ra, IL-33 ciing lién quan dén
cac bénh ly cGa hé than kinh trung wong. IL-33
va thu thé ST2 biéu hién manh mé & khu vuc
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lan can cac mang amyloid cac dam réi soi than
kinh trong ndo clia bénh nhan Alzheimer . Nhw
vay, IL-33 1a mot dich tdc dong méi va tiém
nang dé diéu tri cadc bénh viém va ty mién. Tuy
nhién, hién nay chwa c6 thubc nao dwoc chap
thuan dé diéu tri cac bénh ndi trén theo co ché
e ché IL-33.

Cac dap wng sinh hoc béi IL-33 dwoc kich
hoat b&i sy twong tac protein-protein ctia né voi
thu thé ST2. CAu trdc 3 chiéu cda IL-33 & nguoi
da duwoc xac dinh bang cac phwong phap nhw
cong hwéng tlr hat nhan (NMR) ! va chup nhiéu
xa tinh thé tia X [ Ben canh do, cac th&r nghiém
dot bién diém va xac dinh ai lwc gan két da
dwoc thwc hién trén IL-33 dé xac dinh nhirng
acid amin déng vai trd quan trong cho sw gan
két ctia n6 véi thu thé ST2. Day la nhirng co s&
dé& cac nghién ctu thiét ké thudc wc ché IL-33
dwoc thwe hién. Tuy nhién, kham phéa thubc méi
la mét qué trinh lau dai va tiéu tdn nhiéu chi phi.
V@i sy trg gilp cda may tinh, nhirtng khé khan
nay sé dwoc khéc phuc. Cac thw vién hop chét
tw nhién 1a mét ngudn cAu trac héa hoc da dang
va dong mot vai trd quan trong trong kham pha
thuébc md&i. Nghién cru nay dwoc thwc hién
nhdm tim kiém cac hop chéat c6 ngudn gbc tw
nhién va cé kha nang gan két véi IL-33 bang
cac phuwong phap sang loc ao trén may tinh.
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Sw thanh céng cla nghién clru sé ban dau xac
dinh cac chét c6 tiém nang (c ché cytokin nay
dé dwa vao cac giai doan tiép theo cla qua trinh
kham thudc nhw phan 1ap, danh gia hoat tinh va
t6i wu hda cau trac.

Phwong phap nghién ctru

Cosédirliéu

Co s& di¥ liéu cac hop chat ty nhién dwoc
st dung trong nghién cltru nay la thw vién TCM
Database@Taiwan. Thw vién nay la co s& di
liéu 1&n nhét thé gidi chira cac hop chat duoc
Phén,lép tir cac thude cb truyén clia Trung Hoa
1. CAu trac 3 chiéu (3D) clia cac hop chat duoc
tdi v& dwdi dinh dang *.sdf tlr trang web
http://tcm.cmu.edu.tw d& chuan bi cho qué trinh
sang loc do.

Sang loc a&o
pharmacophore

Trong nghién clru trwdc cla chang t6i, cac
mo hinh 3D-pharmacophore da dwogc xay dwng
dwa trén cAu trac cua IL-33/ST2 dé gilp sang
loc cac chét tre ché IL-33 (hinh 1) B Vi c6 kha
nang sang loc nhanh chéng qua co s& dir liéu
I&n, cac moé hinh 3D-pharmacophore nay dwoc
st dung dé sang loc dau tién qua thw vién TCM
Database@Taiwan nham xac dinh cac hop chéat
tw nhién c6 cac dac tinh phu hop dé& Gc ché
IL-33. Cac dac tinh nay bao gébm kha n&ng cho
nhan lién két hydro va tinh ky nwéc. Trwde khi
qua trinh sang loc duwoc tién hanh, toan bod céac
chéat trong thw viéen TCM phéi dwoc tao cau
dang bang céng cu Conformation Import cuta
phdn mém Molecular Operating Environment
(MOE) 2014.09 . Sau do6, cong cu
Pharmacophore Search cta phan mém MOE
2014.09 dwoc st dung dé tim cac ciu dang
thda man md hinh 3D-pharmacophore.

qua mé hinh 3D-

Hinh 1. M6 hinh 3D-pharmacophore
dé tim kiém chét trc ché IL-33 (A)
va sy giong hang cda mo hinh nay
trén c4u trac 3D cda IL-33 (B)

Sang loc qua md hinh docking phéan to

CAu trac tinh thé cla IL-33 ddng két tinh voi
thu thé ST2 da dwoc chup bang phwong phap
nhiéu xa tia X va cdng b tai Ngan hang dir liéu
protein (ma PDB: 4KC3) " duwoc st dung dé
xay dwng mo hinh docking phéan tl trong nghién
ctru nay. Xi Liu va CS. (2013) da chi ra cac acid
amin quan trong gitp 1L-33 gén két vai thy thé la
Glul44, Glu148 va Asp244 bang phwong phap
dot bién va xac dinh ai lwc gan két 1,

Dé xay dwng md hinh docking phan t&, cau
trac 3D cla protein IL-33 dwoc chuan bi bang
céng cu QuickPrep trong phan mém MOE
2014.09, gébm cac qua trinh nhw: thém hydro,
proton hda va tich dién cho cac acid amin, cb
dinh cac nguyén t&r va téi thidu héa nang lwong.
Protein da dwoc chuan bj sau dé dwoc dwa vao
phan mém LeadIT 2.1.8 ™ @& xay dwng mod
hinh docking phan t&. Vi tri cia cac acid amin
guan trong dwoc lwa chon va mét khoang duoc
m& rong véi ban kinh 14 A dé tao thanh mé
hinh gan két cho chat tc ché IL-33. Md hinh
docking phan t& nay dwoc st dung dé danh gia
kha nang gan két cla cac chat da dwoc sang
loc ban dau qua mé hinh 3D-pharmacophore.
Céc théng sb cho qua trinh docking dworc thiét
lap gdbm sb cAu dang (pose) gilr lai la 10, sb 1an
t6i da cho méi Ian I&p lai [a 1000 va sb Ian téi da
cho viéc bé gay c4u truc la 200.

Diém sbd docking (kJ/mol) dwoc dung dé
danh gia kha nang gan két va xép hang cac chat
dwoc sang loc. Tuy nhién, viéc phan tich cac
twong tac gitra protein—ligand gilr vai tro trong
viéc khéng dinh 1a céac ligand c6 thyc sy tao
dwoc twong tac véi cac acid amin quan trong
hay khéng. Cac twong tac dwgc phéan tich bao
gdm lién két hydro, lién két aren-aren (Tr-T7),
cation-aren (cation-1r), cac twong tac bé mat van
der Waals dwoc phat hién béi sw tiép xic cia
cac bé mat than nwéc, ky nwéc va tuwong tac
dung mai.

Két qua va ban luan

Sang loc ao

Tw tdng sb 57.423 hop chét tw nhién thu thap
duoc tr thw vien TCM Database@Taiwan dwoc
sang loc qua mé hinh 3D-pharmacophore, c6
403 hop chéat thda man mé hinh. Cac chét nay
tiép tuc dwoc dock vao IL-33 va két qua c 292
chat dock thanh coéng (72,5%).
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= < -30 kJ/mol
Tir -30 dén -20 kJ/mol
= Tir -20 dén -10 kJ/mol
= Tir-10 dén 0 kJ/mol
> 0 kJ/mol

Hinh 2. St phan bé diém sé docking cia
292 chat c6 kha ndng gan két in silico véi IL-33

Diém s6 docking dwoc st dung dau tién dé
danh gia kha nang gén két ctia cac hop chat ty
nhién véi IL-33. Hinh 2 thé hién sw phan bd
diém sb docking ctia 292 chat dock thanh céng
vao protein. Trong d6, cé 254 chat cé diém sb
docking am, thé hién kha nang gan két tét va 38
chét cé diém sb docking dwong, phdn anh kha
nang gan két kém. Trong sé cac chét cé diém sb
docking &m, phan 1&n cac chat (178) c6 diém sb6
trong khodng -20 dén -10 kJ/mol. C6 33 chét c6
diém sé docking < -20 kJ/mol. D&c biét, co6 mot
hop chat co6 diém sb rat am, -34,20 kJ/mol.
Danh sach tén ma hoa trong thw vién TCM va
diém sb docking ctia cac hop chét tw nhién nay
dworc trinh bay tai bang 1.

Bang 1. Cac hop chét tw nhién c6 kha ndng gan két in silico trén IL-33
v6i diém sé docking <-20 kJ/mol

Xép Tén Diém sé Xép Tén Diém sé6

hang ma héa docking (kJ/mol) hang ma hda docking (kJ/mol)
1 TCM-10291 -34,20 18 TCM-37242 -21,46
2 TCM-56826 -27,02 19 TCM-28255 -21,39
3 TCM-41120 -26,59 20 TCM-56943 -21,31
4 TCM-18526 -26,29 21 TCM-41138 -21,25
5 TCM-37091 -24,32 22 TCM-50775 -21,25
6 TCM-2996 -23,54 23 TCM-32627 -21,06
7 TCM-31012 -23,54 24 TCM-31223 -20,87
8 TCM-37003 -23,29 25 TCM-56811 -20,78
9 TCM-41112 -23,22 26 TCM-56878 -20,66
10 TCM-11756 -23,06 27 TCM-12144 -20,42
11 TCM-41128 -23,05 28 TCM-50809 -20,25
12 TCM-38482 -22,84 29 TCM-50537 -20,16
13 TCM-41137 -22,72 30 TCM-38073 -20,14
14 TCM-42945 -21,71 31 TCM-38072 -20,06
15 TCM-37528 -21,64 32 TCM-5397 -20,05
16 TCM-35443 -21,62 33 TCM-7465 -20,00
17 TCM-41119 -21,53

Céac hop chéat tw nhién co tiém ning nhat
trc ché IL-33

Bén canh diém sb docking, sw twong tac
gitra cac hop chat tw nhién noi trén véi cac acid
amin quan trong cla IL-33 tai vi tri gan két véi
thu thé ST2 cling dwoc danh gia. Cac chat c6
kha nang khéa cac acid amin quan trong cla
IL-33 sé giup ngan can s twong tac gitra IL-33
va ST2, tir d6 ngan chan céc tin hiéu sinh hoc
clia IL-33 va gitp diéu trj cac bénh ly lién quan.
Céc chét sau day thé hién tiém nang (rc ché trén

IL-33 vé&i diém sé docking am va kha néng lién
két vé&i cac acid amin quan trong.

TCM-10291

Pay la hop chét tw nhién dock thanh cong
vao IL-33 vé&i diém sb docking am nhét (-34,20
kJ/mol) so v&i toan bd cac chat trong co s& div
liéu. CAu dang gan két cia TCM-10291 véi
IL-33 dworc minh hoa & hinh 3A. Trong do, chat
nay tao dwoc 2 lién két hydro véi acid amin
quan trong la Glul44 b&i 2 nhém OH phenol véi
do dai lien két lan lwot la 2,73 va 2,86 A va
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nang lwong lién két lan lwot l1a -4 va -5,6
kcal/mol. Cac nghién ctu da chi ra rang khi
Glul44 bj trc ché, & lwc gan cua IL-33 véi thu
thé ST2 giam tr 2-3 1an * °. Sy twong tac cua
TCM-10291 vé&i Gluld4 goi y rdng day la chat

c6 tiém ndng (e ché tét IL-33. Ngoai ra, chat
nay con twong tac véi nhirng acid amin khéac
nhw lle145, Val203, His246 va Leu247 thong
qua céc lién két hydro.

0—0" H OH 2823@

Ala
248

Hinh 3. Cau dang gan két cda TCM-10291 véi IL-33 (A)
va sy tirong tac voi cac acid amin trong khoang gan két (B)

TCM-18526

TCM-18526 c¢c6 tén thdong thuwdong Ia
isochestanin, dwoc phan lap tr mot loai 1é trang
cia Trung Qubc cé tén khoa hoc la Pyrus
bretschneideri. Chat nay cé diém sé docking -
26,29 kJ/mol va co6 kha nang twong tac véi acid
amin quan trong nhét trong sw twong tac gita
IL-33 va ST2 la Glul48 (hinh 4). Nhém OH
phenol clia TCM-18526 cho lién két hydro dbi
véi Glul48 véi do dai lién két 1a 3 A va nang
lwong lién két 1a -2,1 kcal/mol. CAc nghién ctru

da chi ra rang khi Glu148 bj &c ché, i lwc gan
két clia IL-33 v&i thy thé ST2 gidm dén 7 1an
Bén canh d6, TCM-18526 con tao nhiéu twong
tac v&i cac acid amin khac trong khoang gan két
nhw lién két hydro véi lle145, Glul54, Lys155,
Val203, Asn245, Leu247 va twong tac n—n voi
Tyrl46. Cac két qua nay cho thdy TCM-18526
cling la moét hop chét tw nhién tiém ndng c6 kha
nang trc ché IL-33.

Hinh 4. C4u dang gan két cda TCM-18526 v6i IL-33 (A)
va sy tirong tac véi cac acid amin trong khoang gan két (B)
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TCM-38482

TCM-38482 1a hop chét tw nhién c6 nguén
gbéc tr moét dwoc liéu ho Hoa mdi cé tén khoa
hoc Scutellaria amabilis. Chat nay dock
thanh céng vao IL-33 v&i diém sb -22,84 kJ/mol

va c6 nhom carbonyl tao dwoc mot lién két
hydro v&i acid amin quan trong la Glul44. Lién
két nay co do dai 2,99 A va nang lvong -1,3
kcal/mol.

Hinh 5. C4u dang gan két cia TCM-38482 véi IL-33 (A)
va sy tuong tac voi cac acid amin (B)

Két luan

T& hon 50 ngan hop chat tw nhién dwoc thu
thap tlr thw vién cac hop chat dwoc phan lap tw
thubc cd truyén Trung Hoa, bang cac phuwong
phap in silico nhw 3D-pharmacophore va
docking phan tir, nghién clru da xac dinh dwoc
33 chét c6 kha ndng gan két tét véi IL-33 thé
hién qua diém sé docking am hon -20 kJ/mol.
Trong d6, c6 3 hop chét tiém nang nhét 1a TCM-
10291, TCM-18526 va TCM-38482 c6 kha nang
twong tac véi cac acid amin quan trong cuda IL-
33, qua dé can tré sy twong tac cla protein nay
v&i thyu thé ST2 va ngan chan cac dap trng sinh
hoc lién quan dén cac bénh viém va tw mién.
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Sang loc in silico cic cau tric phan tir nho
wre ché hoat tinh interleukin-17A
trong dié€u tri cac bénh ty mién

Nguyén Lé Anh Tuin'?, Hoang Viét NhAm?, Mai Thanh T4n'

Bui Thi Hoang Linh', Vo Nguyén Quynh Hwong', Nguyén Ngoc Lé&*
Thai Khéc Minh', Tran Thanh Pao’, Lé Minh Tri**

'Khoa Dueoc, Pai hoc Y Duoc Thanh phé Ho Chi Minh

’Khoa Duwoc, Truong Pai hoc Lac‘Ho”‘ng
3Tru’d’ng Dai hoc Nam Can Tho

‘Khoa Y, Dai hoc Quéc gia Thanh phé Ho Chi Minh

Summary

The development of IL-17A inhibitors is a new method in the treatment of autoimmune diseases.
In this study, in silico models for screening small molecular structures capable of inhibiting IL-17A
activity are developed to design new medicines for autoimmune diseases.

The study built four 3D-pharmacophore models and performed docking process on IL-17A and its
receptor. Virtual screening from 22.951.220 substances were conducted based on the developed in
silico models. A total of 1.565 compounds matched the 3D-Pharmacophore models, with 1.550
ligands successfully docked, and 5 compounds molecular dynamically simulated and initially
showing a high potential for inhibiting IL-17A activity.

Keywords: IL-17A, in silico, virtual screening, 3D-Pharmacophore, docking, molecular dynamics

simulations.

Dat van dé

Bénh tw mién 1a bénh do sw hinh thanh cac
khang thé tw mién khang lai cac thanh phan mé
co quan, gay tén thwong cac co quan theo
nhiéu co' ché khac nhau. Hién nay bénh tw mién
kha phd bién. Theo thdng ké ctia Hiép hdi Bénh
tw mién Hoa Ky, dén thang 7/2018 cé hon 50
triéu nguwoi My mac bénh tw mién M. Cytokin
dong vai trd then chét trong sinh bénh hoc cua
cac bénh tw mi&n . Interleukin-17A (IL-17A) &
mot cytokin da chic ndng cé vai trd trong diéu
hoa mién dich. Hién nay, cac cong trinh nghién
ctu vé phan tir nhé trc ché hoat tinh cla IL-17A
trén thé gi¢i chwa nhiéu va hién chwa cé thubc
phan tl& nhé ndo (rc ché twong tac IL-17A va thy
thé clia IL-17A 1a IL-17RA. Vi vay, viéc nghién
ctru dé tim kiém phan tlr nhd ¢ kha nang trc ché

Chju trach nhiém: Lé Minh Tri
Email: leminhtri@ump.edu.vn
Ngay nhan: 20/8/2020

Ngay phan bién: 26/8/2020
Ngay duyét bai: 29/10/2020

protein nay la can thiét, m& ra co hoi diéu tri
nhirng bénh viém va bénh ty mién v&i mot co
ché méi. Tuy nhién, phat trién thuéc maéi 1a mot
qua trinh lau dai va tén kém. Viéc thtr nghiém
hoat tinh in vitro clia co s& di¥ liéu I&én cac hop
chét trén IL-17A/IL-17RA ddi hdi kinh phi Ion va
thoi gian dai. Vi vay, viéc xay dwng md hinh in
silico dé sang loc cac cAu trdc phan t& nhé cé
kha nang wc ché hoat tinh IL-17A, dwa trén
twong tac IL-17A/IL-17RA 1a can thiét, tor dé
dinh hwéng cho viéc thiét ké va tbng hop cac
thudc diéu tri nhivng bénh viém va bénh ty mién
thé hé mai trong twong lai.

Phwong phap nghién ciru

Qua trinh sang loc in silico cac cau tric phéan
tr nhd e ché hoat tinh interleukin-17A dwoc
thwc hién theo trinh tw cac budc: Xay dwng moé
hinh 3D-pharmacophore; Xay dwng mé hinh mé
td phan tl docking, sang loc do trén co sé& dir
liéu va cubi cung la md phéng déng luwc hoc
phan tt. Do sy twong tac gitra IL-17A va thu thé
IL-17RA xay ra chi yéu tai vung ii va vung iii
nén mo hinh 3D-pharmacophore duwgc xay dwng
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dwa trén twong tac gilba cac acid amin
guan trong cua IL-17A va IL-17RA tai hai vung
nay ¥, st dung phan mém MOE 2015.10
(Molecular Operating Environment) do Chemical
Computing Group phat trién .. CAu trdc 3D cla
IL-17A va thu thé IL-17RA dwoc cung cép trén
Protein Data Bank (PDB) véi ma PDB: 4HSA.
Co s& div lieu dwoc tai vé tir ngan hang thubc
va cac thw vién hop chat & dinh dang *.sdf sé
duwoc tao cac cau dang tlr ciu tric bang phan
mém MOE 2015.10. CAu trGc protein v&i ma
PDP: 4HSA dwgc s&*r dung cho mdé hinh
docking. X6a tat ca nwéc trong cu tric protein
bang coéng cu Sequence Editor cia MOE
2015.10. Sau d6, st dung cdong cu QuickPrep
dé sra chiva cAu trGc protein, proton héa 3D.
Céc phan tt ligand dwoc 14y tir két qua sang loc
qua cac md hinh 3D-pharmacophore va tbi thiéu
héa nang lwong lan 1, sau d6 dwoc tién hanh
dong lwc hoc phan t& va téi thiéu héa nang
lwong mdt lan nira trong Sybyl-X 2.0 dé thu
dwoc cac clu tric c6 nang lwong téi thiéu toan
phan chuén bj cho docking. Céng cu FlexX trong
phan mém LeadIT 2.0.2 ¥ duwoc s dung dé
thwe hién phwong phap docking cho két qua
gdm céac clu dang gén két va diém sé tuwong
&ng (ndng lwong gan két). Két qua nay sé duoc
phan tich v&i sw hd tro cha cong cu Ligand
Interactions ctia phan mém MOE 2015.10 P! gé
danh gia kha nang gén két cta céac ligand. Cac
hop chét st dung trong qué trinh sang loc do sé
dwoc cung cap tir thw vién bao gdbm ChemDiv
Fragments Library, Drug Bank Database,
Maybridge PPI Library, Maybridge Fragments
Collection, Maybridge Screening Collection,
Maybridge Screening Fragments Collection,
Traditional Chinese Medicine Database va Thw
vién Zinc. Quy trinh sang loc do dwoc tién hanh
theo cac bwdc nhw hinh 1.

Céu dang gan két ctia mot sbé chét co kha
nang gan két tét (thdng qua diém sé docking)
v&i IL-17A hoac IL-17RA tai cic acid amin quan
trong dwoc chay mdé phdng dong hoc (Molecular
Dynamics Simulation) dé& chirng minh kha néng
gan két cta hop chét véi IL-17A hodc IL-17RA.
Két qua md phéng dong lwc hoc phan t&r dwoc
danh gia théng qua cac thong s& RMSD (can
bac hai d6 léch trung binh binh phuwong), RMSF
(can bac hai d6 dao dong trung binh binh
phwong) cla protein va ligand.

| Céc thurvién hop chét

\ Tao cau dang /

\I M6 hinh 3D-Pharmacophore I

\ 1 Két qua sang loc 1 /
\ /
\ Pong lye hoe phantiy | T6i thidu hoa ning lugng

\\ - - - “/
‘ M®6 hinh m6 ta phan tir docking ‘ /
\ﬂ
\ /
/
\‘ [rmmmemmmmmeenmn s e e 1 /
\ | Két qua sang loc 2 | /

\| Mo phéng dong lye hoc phan tir |/

| CAC “HIT” I

Hinh 1. Quy trinh sang loc o

Két qua va ban luan

M6 hinh 3D-pharmacophore

Nghién clru xdy dwng dwgc 4 md hinh
3D-pharmacophore bao gém:

P1: M hinh cho chéat gén két IL-17A tai vung
ii. Chon loc dwoc sau diém dé xay dwng mo
hinh 3D-pharmacophore bén diém. Trong d9,
hai diém bat budc dai dién cho nhém nhan lién
két hydro va nhém tich dién am.

P2: M6 hinh cho chat gan két IL-17A tai vung
ii: mé hinh 3D-pharmacophore 3 diém. Trong
do, 2 diém dai dién cho nhom tich dién am, 1
diém dai dién cho nhém cho lién két hydro.

P3: M& hinh cho chéat gén két IL-17RA tai
ving ii: mé hinh 3D-pharmacophore bén diém:;
trong do, hai diém bét budc dai dién cho nhém
cho lién két hydro va nhém tich dién dwong dai
dién cho nhém cho lién két nhém tich dién.

P4: M6 hinh cho chat gan két IL-17RA tai
vung iii: mé hinh 3D-pharmacophore 3 diém.
Trong do, 2 diém dai dién cho nhém tich dién
dwong, 1 diém dai dién cho nhém nhan lién két
hydro.
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P4

Hinh 2. Cac m6 hinh 3D-pharmacophore

M6 hinh mo ta phan tir docking

Nghién ctru xay dwng 4 mé hinh mo ta phan
tlr docking:

D1: M6 hinh m6 td phan tl& docking trén
IL-17A tai vung ii, cac acid amin quan trong dé
tao khoang gén két la Asn32, Ser40, Asp42,
Arg55, Val65, Trp67. Ban kinh can mé& dé bao
phl toan bd cac acid amin nay la 11,5 A. M6
hinh D1 ¢c6 khoang gén két twong dbi sau, ngoai
ra c6 2 acid amin quan trong khac & chudi A 1a
GIn94 va Glu95 nam trong khoang.

D2: M6 hinh m6 td phan t& docking trén
IL-17A tai vung iii, cac acid amin dwoc chon dé
tao khoang gan két la Arg46 (chudi B), Tyr85
(chudi A), His86 (chudi A). Ban kinh can mé dé
bao phu toan bd cac acid amin nay la 8 A. Mé
hinh D2 c6 khoang gan két néng, vdi bé mét

gd ghé, ubn lwon véi mat do dién tich am cao
(mau da).

D3: M6 hinh m6 td phan t& docking trén
IL-17RA tai vung ii, cac acid amin quan trong
dwoc chon dé tao khoang gan két Ia Asn91,
Glu92, Arg93, GInl24, Glul25, Glul27. Ban
kinh cdn mé& dé bao phu toan bd cac acid amin
nay la 8.5 A. Mé hinh D3 c6 bé méat gb ghé hon
so v&i cac mé hinh khac.

D4: M6 hinh mé ta phan t& docking trén
IL-17RA tai vung iii, cac acid amin quan trong
dwoc chon dé tao khoang gén két la Glu216,
Asp262, Arg265. Ban kinh can mé& dé bao phu
toan bd cac acid amin nay la 8.5 A. M6 hinh D4
c6 bé mat gb ghé, Arg265 nam gitra Glu216 va
Asp262.
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D3 D4

Hinh 3. Cac mé hinh mé ta phan tdr docking

Sang loc ao trén co s& div liéu Tién hanh sang loc co s& dir liéu 22.951.220

chét tlr cac thw vién. Két qua thu dwoc 1.565

Két qua sang loc qua mé hinh 3D- chét thda man cac mé hinh 3D-pharmacophore
pharmacophore dwoc trinh bay trong bang 1.

Bang 1. Két qua sang loc qua mé hinh 3D-pharmacophore

P Thw vién hop chat 2
M0 hinh CF DB MB TCM ZINC Tong
P1 0 1 0 68 68 137
P2 0 4 0 7 862 873
P3 0 0 0 31 33 64
P4 0 9 1 53 428 491
Téng 1.565

Két qua sang loc qua mé hinh mé ta phan thu duogc tbng cong 1.550 chat thda man cac
twr docking moé hinh mé ta phan t& docking, 15 chat dock

Nghién ctru tién hanh docking 1.565 chat khong thanh coéng. Két qua cu thé dwoc trinh
théda mén cadc moé hinh 3D-pharmacophore bay & bang 2.

Bang 2. Két qua docking

Thuw vién hop chat

M6 hinh Keét qua docking DB MB TCM ZINC Téng
D1 Dock thanh cbng 1 0 65 67 133
Khoéng dock duoc 0 0 3 1 4
D2 Dock thanh cbéng 3 0 6 861 870
Khéng dock duoc 1 0 1 1 3
D3 Dock thanh céng 0 0 29 33 62
Khéng dock duoc 0 0 2 0 2
D4 Dock thanh céng 7 1 52 425 485
Khbéng dock duoc 2 0 1 3 6
Tén Dock thanh cbng 1.550
9 Khdng dock dwoc 15
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Hau hét cac chat déu cé diém sbd docking
am, trong d6 cé mot sb chat cod diém sb
docking rat am (< -30 kJ/mol) cho thdy kha
ndng gan két rat tét véi IL-17A, IL-17RA. Bén
canh diém sb docking am, xét vé sy twong tac
véi cac acid amin quan trong, tat cd cac chat
docking thanh céng déu twong tac véi it nhat
1 acid amin quan trong, trong dé c6 mot sb
chét twong tac voi toan bd cac acid amin quan
trong.

Trén tbng sb 1550 chat dock thanh céng,
nghién ctru tién hanh phan tich twong tac cua
cac chét c6 diém sé docking < -20 kJ/mol. M6
hinh D1 thu dwgc 10 chat tiém ndng cé kha
ndng gan két tbt trén vung ii cha IL-17A:
TCM7478, ZINC043436009, TCM1218,
ZINC19340741, ZINC36357505,
ZINC31494289, TCM4734, ZINC13031939,
ZINC72461250, TCM7479. M6 hinh D2 thu
dwoc 10 chat tiém nang c6 kha nang gan két
tot trén vang iii cta IL-17A: ZINC33809499,
ZINC33809498, ZINC20527383,
ZINC27520020, ZINC16399737,
ZINC08771672, ZINC08872811,
ZINC40658475, ZINC40658170,
ZINC72107484. M6 hinh D4 thu dwoc 10 chét
tiém nang c6 kha nang gén két tét trén vung iii
cla IL-17RA: ZINC67351070, ZINC72370085,
ZINC59447528, ZINC14277261,
ZINC43190946, ZINC40658448,
ZINC09948933, ZINC40658702,
ZINC93994063, DB0007. O mé hinh D3, do cé
bé& mat gdb ghé hon nén kha ndng twong tac
khé khan hon, diém sb docking cao hon so
véi cac md hinh khac. Nghién ciru tién hanh
phan tich twong tac cla cac chat cé diém sb
docking < -10 kJ/mol thu dwoc 10 chéat tiém
nang c6 kha nang gén két tét trén vung ii cla
IL-17RA: ZINC83310861, ZINC58315733,
TCM688, TCM691, ZINC38655083,
ZINC38655077, ZINC09926440, TCM®645,
TCM632, TCM4653.

M6 phéng dong lwc hoc phan tor

Pé danh gia chinh xac hon kha ndng gan
két, cac chat tiém nang (dwoc lwa chon dua
trén diém sb docking tét va sy twong tac voi
cac acid amin quan trong) dwoc tién hanh mé
phdng dbng lwc hoc phan t& trong thoi gian 10
ns. Cac chat duwgc chon bao gbém:
ZINC04343609, ZINC31494289, ZINC33809499,
ZINC08872811, ZINC67351070.

Mé6 phong déng hoc phirc hop
IL-17A/ZINC04343609

ZINC04343609 gan két tét tai vung ii cda
IL-17A, diém sbé docking -31,7268 kJ/mol va
twong tac véi 4 acid amin quan trong la Val65,
Trp67, GIn94, Glu95. Gia tri RMSD cua ligand
dao doéong trong khoadng 0,06-0,18 nm trong
qua trinh mé phéng cho thay ligand gan két én
dinh trong tui gan két. Gia tri RMSD cua
protein dao déng tang dan tr 0,12 nm dén
0,33 nm trong 10 ns, can thoi gian md phéng
lau hon dé& xac dinh sw 6n dinh clta protein.
Gia tri RMSF cac nguyén t&r cla ligand
twong dbi 6n dinh, it linh ddng, trong khoang
0,027-0,14 nm.

Mé6 phong déng hoc
IL-17A/ZINC31494289

ZINC31494289 gan két tét tai vung ii cla
IL-17A v&i diém sbé docking -25,6257 kJ/mol
va twong tac véi 5 acid amin quan trong la
Arg55, Val65, Trp67, GIn94, Glu95. Gia tri
RMSD cua ligand tang dan t& 0,13 nm dén
0,28 nm trong khodng 2 ns dau, sau d6 6n
dinh trong khodng 0,25 nm trong thoi gian
cudi cha qua trinh mé phéng. Gia tri RMSD
cla protein dao déng tdng dan tw 0,11 nm
dén 0,35 nm trong 5 ns dau, sau do6 6n dinh &
2,5 nm trong thdi gian cudi cia qua trinh
moé phdng, can thoi gian md phéng lau hon
dé xac dinh sy &n dinh cha protein. Gia tri
RMSF cac nguyén t& cla ligand cho thay
twong dbi 6n dinh, it linh ddng, ngoai trir cac
nguyén tr O & cac vj tri 31, 32, 33. RMSF
khoang 0,025 - 0,25 nm.

Mé6 phong déng hoc
IL-17A/ZINC33809499

ZINC33809499 1a mot trong sb cac chéat
gén két tét tai vung iii cha IL-17A v&i diém sb
docking -31,1670 va twong tac voi 3 acid amin
quan trong la Arg46, Asn88, lle127. Gia tri
RMSD cua ligand dao dbéng trong khoang
0,13-0,25 nm va 6n dinh trong khoang 0,2 nm
trong thdi gian cudi cia quéa trinh moé phéng.
Gia tri RMSD cua protein dao déng tang dan
tr 0,1 nm dén 0,4 nm cho thay protein chua
4n dinh trong qua trinh mé phéng, can thoi
gian mé phéng lau hon dé xac dinh sy én dinh
cua protein. Gia tri RMSF cho thdy cac nguyén
tlr cda ligand twong déi &n dinh, it linh déng,
RMSF trong khoang 0,025 - 0,14 nm.

phiec  hop

phirc  hop

32

TAP CHI Y DUQC HQC SO 6 - THANG 10/2020



Mé6 phéng déng hoc
IL-17A/ZINC08872811

ZINC08872811 la mét trong sbé cac chéat
gan két tét tai vung iii cGa IL-17A v&i diém sb
docking -27,9693 va twong tac voi 4 acid amin
quan trong la Arg46, Tyr85, His86, Asn88. Gia
tri RMSD cula ligand dao dong trong khodng
0,07-0,26 nm, 6n dinh trong khodng 2 nm
trong thdi gian cubi ctia qua trinh md phdng.
Gia tri RMSD cla protein dao dong tang dan
t 0,13 nm dén 0,34 nm trong khodng 5 ns
d3u, sau d6 &n dinh trong khoang 0,25 nm &
thoi gian cudi clia quéa trinh md phdéng. Gia tri
RMSF cac nguyén t&r cla ligand dwgc minh
hoa trong cho thdy cac nguyén t& cla ligand
twong déi 6n dinh, it linh déng, ngoai trir
nguyén t¢r O & vi tri 9, RMSF khoang 0,04-
0,25 nm.

M6 phéng déng hoc
IL-17RA/ZINC67351070

ZINC67351070 1a mot trong sb cac chét
gan két tbt tai vung iii cta thu thé IL-17RA v&i
diém sb docking -32,3735 va twong tac voi 2
acid amin quan trong la Asp262, Arg265. Gia
tri RMSD cua ligand én dinh, nhd hon 0,2 nm.
Gia tri RMSD cuia protein dao déng tang dan
tr 0,15 nm dén 0,6 nm trong khodng 2 ns dau,
sau d6 giam xudng trong khoang 0,3 nm &
thdi gian cubi clia qua trinh md phdng. Gia tri
RMSF cac nguyén tlr cua ligand khoang
0,025-0,15 nm cho thdy cac nguyén t& cua
ligand 6n dinh, it linh dong.

phirc  hop

phirc  hop

Két luan

Twong tac IL-17A/IL-17RA la muc tiéu tac
dong tiém nang cho viéc thiét ké thubc diéu tri
cac bénh viém va ty mién. Tl twong tac cla
cac acid amin quan trong trong cdu truc tinh
thé protein clGa IL-17A/IL-17RA (ma PDB:
4HSA), nghién ctru da xay dwng duwgc 4 mé
hinh 3D-pharmacophore gém 2 mé hinh cho
chéat gan két IL-17A (P1 va P2), 2 mé hinh cho
chat gan két IL-17RA (P3 va P4). Tiép theo, 4
mod hinh mo ta phan t&r docking cling da dwoc
xay dwng gébm mé hinh D1, D2 cho chét

gan két IL-17A va mé hinh D3, D4 cho chéat
gan két IL-17RA. Nghién clru nay ciing da tién
hanh sang loc qua co s& di liéu tr cac thw
viéen khac nhau véi tébng cong 22.951.220
chat. Sang loc cac chat qua cac mé hinh 3D-
pharmacophore, két qua thu dwoc 1.010 chét
tiém nang gan két IL-17A, 555 chét tiém néng
gan két IL-17RA. Tiép tuc sang loc cac chat
da théa man mo hinh 3D-pharmacophore qua
cac moé hinh mé ta phan t& docking, két qua
thu dwoc 1.003 chét dock thanh céng lén IL-
17A, 547 chét dock thanh céng 1én IL-17RA.
Phan tich twong tac gitra cac chat da dock
thanh cbng v&i cac acid amin quan trong trong
twong tac cla IL-17A/IL-17RA, két qua thu
duwoc 40 chat dwoc danh gia 1a nhirng chéat
tiém nang. Trong s cac chat néi trén, 5 chét
da dwoc md phdng dong lwc hoc phan tr gdm
ZINC04343609, ZINC31494289,
ZINC33809499, ZINC08872811,
ZINC67351070, két qud RMSD va RMSF cho
thay céc ligand twong ddi &n dinh trong tui gan
két. Gia tri RMSD va RMSF cua céac ligand
nhw ZINC04343609, ZINC33809499,
ZINC67351070 cho thay ligand gan két twong
déi &n dinh trong tui gan két va cac nguyén t
cta ligand 6n dinh, it linh dong. Diéu nay cho
thay cac chéat nay cé tiém nidng I&n trong viéc
&rc ché hoat tinh cla Interleukin 17A.

Nghién ctru nay dwoc tai tro béi Pai hoc
Québc gia TP. H6 Chi Minh trong dé tai ma sé
C2018-44-01 (L& Minh Tri).
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