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TOM TAT: Uc ché hoat tinh IL-36y 1a mot phuong phap méi trong didu tri cac bénh tu min. Trong nghién ctru ndy, cac
mo hinh in silico dé sang loc cac cdu tric phan tir nho c¢6 kha ning trc ché hoat tinh ctia IL-36y duoc phat trién dé thiét ké
céc loai thuée mai cho cac bénh ty mién. Nghién ctru da xay dyng m6 hinh 3D-Pharmophore va thue hién qua trinh docking
trén IL-36y. Tong cong c6 21.881.636 chit dwoc sang loc qua mé hinh in silico. Trong d6 co 1.561 hop chit phu hop véi mo
hinh 3D-Pharmacophore, 1.530 hop chét docking thanh cong va 12 hop chat bude dau cho thay c6 tiém ning cao trong viée
{rc ché hoat dong cua IL-36y.

ABSTRACT: The development of IL-36y 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-36y activity are developed to design new
medicines for autoimmune diseases. The study built a 3D-pharmacophore models and performed docking process on IL-36y.
Virtual screening from 21.881.636 substances were conducted based on the developed in silico models. A total of 1.561
compounds matched the 3D-Pharmacophore models, with 1.530 ligands successfully docked, and 12 compounds initially

showing a high potential for inhibiting IL-36y activity.

TU KHOA: interleukin-36y, in silico, bénh tir mién, 3D-Pharmacophore, docking

KEYWORDS: interleukin-36y, in silico, autoimmune disease, 3D-Pharmacophore, docking

1. GIOI THIEU

Bénh tu mién 1a bénh do sy hinh thanh cac khang thé
khang lai cac thanh phan mé co quan bao gdm nhén té bao,
bao twong, mang té bao gy ton thuong cic co quan theo cac
co ché khac nhau. Bénh tu mién chia 1am hai nhom chinh
gdm bénh ty mién dic hiéu co quan va bénh ty mién hé
thong. Hién nay bénh ty mién kha phd bién, duoc biét da co
hon 100 loai bénh tw mién dugc tim thiy. Mot sé bénh ty
mién phé bién duoc biét nhu dai thdo dudong phy thudc
insulin, viém khép dang thap, lupus ban do, viém tuyén giap,
vay nén da xo cling di va dang 1am suy giam chat luong
cude sbéng con nguoi va la nguyén nhén gdy tir vong hang
dau & mot so nudc trén thé gidi. Theo thong ké ctia hiép hoi
bénh ty mién Hoa Ky (AARDA), dén thang 7/2018 c6 hon
50 triéu nguoi My mic bénh tu mién, trong do ty 1& méc bénh

& phu nit 13 cao hon (chiém khoang 75%) [1]. Thudc chong
viém khong steroid (NSAID), glucocorticoid, thudc chéng
thap khop tac dung chim (DMARD) dugc sir dung trong
diéu tri cac bénh ty mién. NSAID va glucocorticoid ¢6 hiéu
qué trong viéc giam dau va trc ché viém, trong khi DMARD
¢6 kha ning giam ton thuong mé va co quan do phan tng
viém. Nhitng phuong phap diéu tri nay thuong khang tri, dé
tai phat sau khi ngung sir dung thude, ¢6 nhiéu tac dung phu
va doc tinh. Gan day, nhiéu nghién ciru di tim ra nhing
phuong hudng tiép can moi nham diéu tri truc tiép vao sau
nguyén nhan cua cic bénh tu mién d6 1a str dung cac khang
thé don dong nhu: Risankizumab [2] , Infliximab [3],
Daclizumab [4]. Piém thuan lgi ctia nhitng thudc khang thé
don dong nay 1a c¢6 thé diéu tri nguyén nhan cua cac bénh ty
mién, tuy nhién viéc phai ding duong tiém din dén sy kho
tuan tha cua bénh nhan.

Cytokin dong mét vai trd then chdt trong sinh bénh hoc cta
céc bénh ty mién. Interleukin-36y (IL-36y) 1a mot cytokin da
chirc nang dugc nghién ciru va phat hién ra ¢ nhidu thanh
phéan trong co thé, c¢6 vai tro trong diéu hoa mién dich [5],

[6], [7]. IL-36y kich thich c4c con dudng gy viém bang cach
lién két voi thy thé IL-1RL2 va protein IL-1RAcP dan dén
su hoat hoa ciia protein kinase hoat héa mitogen va dan
truyén tin hiéu NF-kB. Cu thé, ching truyén tin hiéu thong
qua protein kinase dugc hoat héa bang mitogen (MAPK), c-
Jun N-terminal kinase (JNK), kinase dugc diéu hoa tin hidu
ngoai bao (ERK) va ting cudng bai tiét cac yéu td tién viem
bao gém IL-6 va IL-8 [8].

Hién nay, van chwa c6 thudc phan tir nho nao trc ché
Interleukin-36y trong diéu tri cac bénh tw mién. Vi vy, viéc
nghién ctru dé tim kiém phan tir nho c6 kha ning wc ché
protein nay 1 can thiét va mo ra co hoi diéu tri nhitng bénh
viém va bénh ty mién véi mot co ché mai.

2. NOI DUNG

2.1. Phuong phap nghién ciru

Phan tdr nho  A-552  ((S)-2-((4-(3-amino-4-
methylphenyl)-6-methylpyrimidin-2-yl)oxy)-3-methoxy-
3,3-diphenylpropanoic acid) 1a chat e ché IL-36y da dugc
nghién ciru va tim thy boi Todorovié va cong su . Nghién
ctru cho thdy phan tir nho nay lam suy giam cac phan tng
viém do IL-36y gdy ra & ngudi trong cic md hinh tién 1am
sang. Day ciing 1a nghién ctru dau tién vé viéc xac dinh cac
chat d6i khang phan tir nho cho phirc hop IL-36R/IL-36y
hoat dong trong cac mé hinh viém da va ddng thoi tao co hoi
nham dén phat trién muc tiéu tc ché duong truyén tin hiéu
nay dé diéu tri nhidu chi dinh viém khéc [9]

Ciing theo nghién ctru nay, cho thay rang A- 552 c6 diém
s6 docking 1a 21,9254 kJ/mol va lién két truc tiép voi 4 acid
amin cua [L-36y do 1a Argl21, Lys123, Ser128, Phel63 Day
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chinh 1a bbn acid amin quan trong trong viéc xay dung mo
hinh 3D-Pharmacophore I1L-36y va md hinh mé ta phan tir
docking véi cac hop chit phan tir duoc 1dy xudng tir cac co
s¢ dir liéu dé tim ra nhitng chat thoa mé hinh c6 tiém ning
16n hon phéan tir nho A-552.

Qua trinh sang loc in silico cac cdu trac phan tir nho e
ché hoat tinh interleukin-36y dugc thuc hién theo trinh ty cac
bude: Thu thap co so dir lidu hop chat; Xay dung mé hinh
3D-Pharmacophore; Xay dung md hinh mo td phan to
docking va sang loc trén co so dit liéu. Dua trén cdu trac 3D
clia phirc hop IL-36y va phan tir A-552 duoc tai vé tir trang
web cua Protein data Bank v6i mad 6P9E va céac acid amin
quan trong trong tuong tac, nghién ctru xay dung cac mo hinh
3D-Pharmacophore cho chat gan két trén IL-36y bang phan
mém MOE 2015.10 (Molecular Operating Environment) do
Chemical Computing Group phat trién [10, 11]. Ciu tric
protein véi ma PDP: 6P9E dugc sir dung cho md hinh m6 ta
phan tir docking. X6a tit ca nudc trong cau tric protein bang
cong cu Sequence Editor cia MOE 2015.10. Sau d6, st dung
cong cu QuickPrep dé sira chita cdu truc protein, proton hoa
3D. Céc phan tir ligand dugc 1ay tir két qua sang loc qua cac
mé hinh 3D- -Pharmacophore va t6i thiéu hoa nang luong lan
1, sau d6 dugc tién hanh dong lyc hoc phan tir va t6i thiéu
hoa nang luong mot lan nita bang phan mém Sybyl-X 2.0 dO
Certara phat trién dé thu duoc cac ciu tric c6 ning lugng tdi
thiéu toan phan chuan bi cho docking. Cong cu FlexX trong
phin mém LeadIT 2.0.2 do BioSolveIT GmbH cung cip
dugc sur dung dé thyc hién phuong phap docking cho két qua
gom cac cau dang gan két va diém s6 tuong g (nang lugng
gin két). Két qua nay sé duoc phan tich voi sy hd trg cla
cong cu Ligand Interactions ciia phan mém MOE 2015.10 dé
danh gi4 kha ning gan két cua cac ligand. Cac hop chat su
dung trong qua trinh sang loc a0 s& duoc cung cap tir thur vién
bao gdm ChemDiv Fragments Library (CF), Drug Bank
Database (DB), Maybridge PPI Library (MAY), Maybridge
Fragments Collection (MAY), Maybridge Screening
Collection (MAY), Maybridge Screening Fragments
Collection (MAY), Traditional Chinese Medicine Database
(TCM) va Thu vién ZINC (ZINC) [12, 13, 14, 15, 16]. Quy
trinh sang loc 4o dwoc tién hanh theo cac budc nhu Hinh 1.

Céc thu vién hop chét

21.881.636 hop chat

Tao ciu dang

M5 hinh 3D-Pharmacophore

Két qua sang loc 1

Téi thiéu hoa
nang lugng

bong luc hoc
phan tr

Mo hinh mo ta phan tir docking

Két qua sang loc 2

Phan tich
két qua

Cic chét tiém nang

Hinh 1. Quy trinh sang loc

Céu dang gin két ciia mot s6 chat co kha ning gin két t6t
(thong qua diém so docking) vdi IL-36y tai cac acid amin

quan trong s& duoc so sanh v6i phan tir nho A-552 dé chon
loc ra nhiing chat c6 tiém nang trong trc ché hoat tinh IL-36y.

2.2. Két qua va ban luin
2.2.1. Co s6 dir liéu thu thap sang loc do

Tong cong cd 21.881.636 chat duge thu thap tir cac thu
vién CF, DB, MAY, TCM va ZINC vao co s& dit ligu va tién
hanh sang loc dé tim kiém céac chit wrc ché hoat tinh cta IL-
36y . Céac chét thu thap dugc sang loc theo luat 5-Lipinski va
chay cu dang truéc khi dung sang loc qua mé hinh in silico.
Két qua thu thap dit liéu dugc trinh bay trong Bang 1.

2.2.2. M6 hinh 3D-Pharmacophore

Dua vao tuong tac gitta IL-36y va phan tor nho A-552,
nghién ctru da chon loc dugc 4 acid amin quan trong dé xay
dyng moé hinh 3D-Pharmacophore, bao gém Argl21,
Lys123, Ser128 va Phel63. Bbn acid amin nay dugc xem la
4 diém quan trong trong md hinh 3D-Pharmacophore va md
hinh mé ta phan tir docking. Trong d6:

- 2 diém dai dién cho nhom lién két hydro (Don)
tuong ung véi vi tri nhém cho hydro trén acid amin Lys123
va Ser128

- 1 diém dai dién cho nhom dién tich duong (Cat)
tuong Gng voi vi tri nhém tich dién duong cla acid amin
Argl21.

- 1 diém dai dién cho nhom nhan lién két hydro (Acc)
twong ung va&i vi tri nhdm nhan hydro trong acid amin
Phel63.

M®& hinh 3D-Pharmacophore dugc trinh bay trong Hinh 2.
Két qui sang loc qua mé hinh 3D-Pharmacophore
Sau khi thu thap co sé dir liéu, nghién ctru tién hanh sang loc
qua md hinh 3D-Pharmacophore dé tim kiém c4c chét c6 kha
nang te ché hoat tinh ctia IL-36y. Két qua sang loc dugc trinh
bay trong Bing 1.

Hinh 2. M6 hinh 3D-Pharmacophore
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2.2.3. M6 hinh mo ta phan tir docking

Trén md hinh ctia IL-36y, ban kinh can mé 1a khoang 6.5A
dé c6 thé bao phu toan by bé mit cac acid amin quan trong
tham gia vao qua trinh docking gan két voi cac hop chat da
duoc sang loc.

Bé mat tuwong tac cua IL-36y 1a mot bé mat ubn luon, g6 ghé,
nhitng acid amin quan trong nhu Ser128 va Phel63 lai naim
& vi tri 16m ciia bé mat, do d6 doi hoi phdi tr phai c6 cau
dang twong tng v6i bé mat thi méi c6 kha niang gin két duge
v6i IL-36y. M6 hinh mo ta phan tit docking dugc trinh bay
trong Hinh 3.

Két qua sang loc qua mé hinh mé ti phén tie docking
Nghién ctru tién hanh docking 1.561 chét thoa cic md hinh
3D-Pharmacophore thu dugc tong cong 1.530 chat thoa cac
mb hinh m6 ta phan tir docking, 31 chat docking khong thanh
cong. Két qua cy thé dugc trinh bay ¢ Bang 1.

Hinh 3. M6 hinh mé ta phdn tw docking

Bang 1. Két qua sang loc

The | Sé lu‘g’n,g Théa mo | Docking Dt?]‘;‘;iﬂg
vién hinh 3D-P | that bai
| oF
m 8.811 4 2 2
- 148.190 27 12 15
B 02 18 5 13
21.777.003 1512 12 1.500

1.561 31 1.530

21.881.636

Ghi chi: 3D-P: 3D-Pharmacophore

Xét vé sy twong tac voi cac acid amin quan trong, tat ca
cac chit docking thanh cong déu tuong tac véi it nhat 1 acid
amin quan trong, trong d6 c6 mot s chit tuong tac vai toan
b cac acid amin quan trong. Sau qua trinh docking, tién
hanh véi hau hét cac chat co diém sb docklng laa am, trong s6
do c6 mot s6 chét tiéu biéu c6 diém sé docking rat 4m va co
tiém nang cao hon phén tir nhd A-552, cho thdy kha ning
gin két rat tot voi IL-36y.

Trong sb céc chit docking thanh cong, ¢6 12 chét tir thu
vién ZINC gan két véi 4 acid amin quan trong va c6 diém sd
docking &m hon A- 552 (< -21,9254 kJ/mol) dugc xem la co
kha nang gin két 1én IL-36y tot nhat (Bang 2). Bac biét trong
s6 d6 ZINC8344411 1a chat tiém ning nhat v6i diém sb
docking la -28,8531 (Hinh 4).

o Leutss
¥

Hinh 4. Su twong tac cia ZINC83444114 véi acid amin quan
trong va bé mat ngn két

Bang 2. Cic hop chat tiém ning docking thanh céng vao 4 acid
amin quan trong

A ) Diém s6 . .
Ti‘;gf P docking ’:::)'3 at“;'(pngtgg
(k3/mol) ong twrong
ZINC8344  -288531  ‘\roi2l LysiZs,
: 4114 kJ/mol Arg126, Ser128,
Phel63, Leul65
ZINC9474  -26.8010 Argl2l, Lys123,
2 6223 kJ/mol Arg126, Ser128,
Phel63.
ZINCO138  -257138  Arg12l LysiZs,
S 1190 kJ/mol Gly125, Ser128,
Phe163, Leu165.
ZINC1632  -24.4818  \r912L Lysi2s,
y 1091 kJ/mol Arg126, Ser128,
Phel63.
ZINCO455  -24.4755  Argl2l Lysi2s,
S 9491 “a7%%  ser1s, Phe63,
Leu165.
Thr60, Argl21,
ZINC3977  -244311  Lys123, Arg126,
Gt ky/mol Ser128, Phe163,
Leu165.
ZINC7872 242100  Ar9tal Lysizs,
! 7041 \Jimol Ser128, Argl26,
Phe163, Leu165.
ZINC9474  -236110  Ar912l LysiZs,
6224 kJ/mol Arg126, Ser128,
Phe163.
ZINC9470 233504  Arot2l Lysizs,
3933 kJ/mol Arg126, Ser128,
Phe163, Leu165.
. Argl21, Lys123,
4 Z"Egﬁlg” %}?ns(gz Argl26, Ser12s,
Phel63, Leul65.
M i gaw LR
saee Ki/mol Leul65.
Thr60, Argl21,
PR ZINC6342 222005  Lys123, Argl2s,
8203 kJ/mol Ser128, Phel63,
Leul65.

2.3. Két luan

Vé6i myc tiéu dé ra, nghién ctru da duge thuc hién dé tim
kiém cac thuoc phan tir nho co thé gan két 1én IL-36y dé uc
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ché hoat tinh ctia IL-36y, ngin khong cho twong tac giita IL-
36y voi cac protein khac xay ra. Nghién ctru da thu thap
21.881.636 co s dit liéu ciu triic phén tir nho tir cac thu vién
hop chit khac nhau nhu CF, DB, MAY, TCM, ZINC. Tir
tuong tac clia cc acid amin quan trong trong cu tric protein
cta IL-36y védi phan tir nho A-552 (ma PDB: 6P9E), nghién
ctru da xay dung dugc md hinh 3D-Pharmacophore véi 4
diém acid amin quan trong 1a Argl21, Lys123, Ser128 va
Phel63. Nghién ctru da xay dung md hinh mé ta phan tir
docking cho chét gin két IL-36y. Nghién ctru nay ciing da
tién hanh sang loc qua co s¢ dir liéu tir cac thu vién khéc
nhau véi tong cong 21.881.636 hop chit. Sang loc cac chit
qua md hinh 3D-Pharmacophore, két qua thu duoc 1.561
chat tiém nang gan két IL-36y. Tiép tuc sang loc cac chat da
théa mo hinh 3D-Pharmacophore qua md hinh mo ta phan ti
docking, két qua thu dwoc 1.530 chit docking thanh cong 1én
IL-36y. Phan tich tuong tic giita cac chit da docking thanh
cong voi cac acid amin quan trong trong tuong tac véi IL-
36y, két qua thu dugc 12 chét tir thu vién ZINC 14 tiém ning
nhat.

3. CAM ON

Xin cam on Khoa Dugc — Truong Pai Hoc Lac H6ng da tao
diéu kién, cung cép kinh phi va hd tro dé thyuc hién nghién
ctru ndy. Cam on Ban bién tdp va phan bién Tap chi Khoa
hoc Lac Hong (Journal of science of Lac Hong University)
da gop y cho bai bao nay.
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