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TOMLUQC
NGHIEN CUU MO HINH SANG LQC CAC CHAT U'C CHE SU GAN
KET INTERLEUKIN 21 VA THU THE INTERLEUKIN 21R BANG
PHUONG PHAP PHARMACOPHORE

Nghién ciru di sang loc dwege cde hop chat dwa trén diém gdn két giita interleukin
21 va thu thé interleukin 21R (I1-21/1L-21R) thdng qua md hinh pharmacophore. Két
qua xdy dung dwoc 2 mé hinh, mé hinh pharmacophore P-1 (Tyr129, Met70, Asp72) va
mo hinh pharmacophore P-2 (Tyr36, Met70, Asp72).

Sang loc qua 2 co s¢ dir liéu I6n la ZINC database (18.471 hop chdt) va ChEMBL
database (585 hop chdt). Két qud sang loc ¢ mé hinh P-1 dwoc 24 hop chat tir ZINC va
50 hop chdt tir CREMBL, mé hinh P-2 dwoc 80 hop chat tir ZINC va 252 hop chat tir
ChEMBL. Cdc hop chdt sang loc dwoc tiép tuc truy van qua quy tic sé 5 Lipinski thu
dige két qua tir mé hinh Ph-1 con 5 hop chat tie ZINC, 2 hop chat tie CREMBL va mé
hinh Ph-2 con 7 hop chat tir ZINC, 9 hop chdt tir ChEMBL.

Két qua Docking 23 hop chat sang loc dwoc véi interleukin 21 khi twong tdc tir 8
acid amin tré 1én, ¢é 19/23 chat gin két tot (AG < -2 kJ/mol), trong dé hop chat
CHEMBL176689 (-16,3527 kJ/mol) va CHEMBL1198616 (11,8833 kJ/mol) la hai chat
c6 diém sé docking tot nhat, tuy nhién CHEMBL176689 cé diém gdn léch ngodi vi tri
Met70.

Nghién ciru nay givip sang loc cdc hop chdt ¢é tiém ndng phat trién thanh cdc thudce
phan tir nhé cé tac dung ikc ché IL-21/1L-21R trong bénh viém khép dang thap.

Tir khéa: Interleukin 21, interleukin 21R, docking, viém khop dang thap, sang loc do.

viii



THE STUDY ON PHARMACOPHORE-BASED SCREENING MODELS
TO IDENTIFY INHIBITORS OF INTERLEUKIN 21 AND
INTERLEUKIN-21R BINDING

The study screened compounds based on the binding score between interleukin
21 and its receptor interleukin 21R (IL-21/IL-21R) through a pharmacophore model.
The results yielded two models: pharmacophore model P-1 (Tyr129, Met70, Asp72) and
pharmacophore model P-2 (Tyr36, Met70, Asp72). Screening was conducted across two
large databases, the ZINC database (18,471 compounds) and the ChEMBL database
(585 compounds).

The screening results for model P-1 identified 24 compounds from ZINC and 50
compounds from ChEMBL, while model P-2 identified 80 compounds from ZINC and
252 compounds from ChEMBL. These screened compounds were further filtered using
Lipinski's Rule of Five, resulting in 5 compounds from ZINC and 2 compounds from
ChEMBL for model Ph-1, and 7 compounds from ZINC and 9 compounds from
ChEMBL for model Ph-2.

Docking results of the 23 selected compounds with interleukin 21, showing
interactions with 8 or more amino acids, revealed that 19 out of 23 compounds had good
binding affinities (AG < -2 kJ/mol), with CHEMBL176689 (-16.3527 kJ/mol) and
CHEMBL1198616 (-11.8833 kJ/mol) exhibiting the best docking scores. However,
CHEMBL176689's binding site deviated from the Met70 position.

This study helps to screen compounds with the potential to be developed into
small molecule drugs that inhibit IL-21/IL-21R in rheumatoid arthritis.

Keywords: Interleukin 21, interleukin 21R, docking, rheumatoid arthritis, beta-

amyloid peptide, docking, virtual screening.



