Xay dung m6 hinh docking
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Tém tit

Bom ABCC2 (ATP Binding Cassette subfamily C member 2) thuéc ho bom sir dung ning Nhan
luong ATP dé van chuyén cac chat qua mang. Bom ABCC2 con duoc goi la MRP2 (Multidrug Duoc duyét
Resistance Protein 2) vi bom gop phan gay ra tinh trang khang thudc & céc té bao ung thu. Bom Céng b
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phan b ¢ té bao biéu md dng mat & gan, té bao dng lugn gan, té bao biéu mo rudt do d6 bom

anh huong dén sy hdp thu va dao thai cac chat doc noi sinh va cac thude st dung duong udng.

Trong dé tai nay, md hinh md ta phan tir docking dugc xay dung nhiam xéc dinh tuong tac cua Tir khda
cc chét tic ché véi cac acid amin tai khoang trung tam va du doan cac chat c6 kha nang tic ché ABCC2, MRP2, sang loc
hoat tinh bom. Cong cu FlexX tich hop trong LeadIT duoc sir dung dé nghién ciru mé hinh mo 40, docking
ta phan tir docking ciia 204 chét c6 hoat tinh irc ché bom. CAu tric homology cua bom ABCC2

dugc xay dung bang server tu dong I-TASSER. Két qua docking tai khoang trung tim trén bom

ABCC2 cho thiy Arg943 la acid amin quan trong tai khoang gén két, Arg943 tao 2 lién két

hydro va 1 twong tac Ky nudc véoi da sd cac chat wc ché. Pé tai da xay dung dugc md hinh

homology ciia bom ABCC2 bang server I-TASSER véi chit lwgng tt va do tin cay kha cao.

M6 hinh ndy tao co sé cho viéc docking c4c chit wc ché vao khoang trung tdm nham tim ra cac

aicd amin va cac lién két quan trong tai khoang gan két.
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1. Dat van dé

ABCC2 hay con goi 1a bom ngugc MRP2 (Multidrug
resistance associated protein 2) 1a bom van chuyén c6 mot
vai tro dac biét quan trong trong viéc dao thai thudc va cac
chat doc noi sinh [2], [4], [5], [6]. Céc chit wc ché manh
ABCC2 la méi quan tam déng ké trong nghién ctru twong
tac thudc. Ngoai ra, viéc phat trién cac thudc c6 thé e ché
su dao thai cia ABCC2 ciing can duoc xem xét dé cai thién
hiéu qua diéu tri.

Hién nay, chua c6 nghién ctru ndo gilp mo hinh hda quéa
trinh gan két cua céc chat wc ché véi bom ABCC2, dé tai s&
ing dung cac cdng cu may tinh dé xay dung céu trac bom
va giai thich kha ning gin két cia cac chat uc ché 1én bom.
CAu trac bom nguoc hién tai chua dugc xac dinh béng cAu
tric tinh thé, do d6, cAu trac ABCC2/MRP2 s& duoc méd
hinh hoa bang k¥ thuat mé ta tinh twong dong (homology).
Phan mém DOCK, MOE docking va cé thé FlexX s& dugc
str dung cho mé hinh m6 ta
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2. Phuong phéap nghién cuu

2.1 Nguyén li¢u
Co s& dir liéu gdm 204 chit c¢6 hoat tinh tc ché bom
ABCC2 (IC50,Ki) dwgc thu thap tir 16 bai bao khoa hoc. O
mdi bai béo, gia tri hoat tinh duoc thir nghiém trén cac co
chit khac nhau va phuong phap thur ciing khac nhau nhu
trinh bay trong 0.
2.2 Xay dgyng md hinh homology cua bom
ABCC2
Trinh tu protein duoc Iy tir trang web www.uniprot.org.
Sau khi loai bo bét cac acid amin caa xoin thir 1 t6i xodn
tha 5 thugc vang MSDO, vung con lai chira 1231 acid amin.
Cic acid amin nay duoc tai Ién trang web
http://zhanglab.ccmb.med.umich.edu/I-TASSER  dé xay
dyng md hinh tuong déng. Cau triic homology dugc danh
gi4 dua trén cac thang diém C-score, TM-score, RMSD va
mat do dam (Cluster density).
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2.3 Docking

Chuan bi protein bang cong cu LigX

Xac dinh vi tri gin két bang Site Finder trong MOE
2008.10

Chuan bi ligand gén két bang Sybyl

Dock ligand vao vi tri gan két bang Lead IT 2.0.2
2.4Panh gia két qua

Diém s docking (KJ/mol) duoc danh gia dya trén cac lién
két tao thanh gitra ligand va protein bao gdm lién két ion,
lién két hydro, lién két van der Waals, lién két n- 7t ,... . Két
qua docking cho biét &i lrc gan két cua ligand voi protein
va tuong tac giira ligand véi céc acid amin xung quanh. Két
qua docking nay dwoc sir dung dé hd tro viéc tim kiém
khoang gan két phu hgp nhat

Bang 2.1 Phuong phap thir hoat tinh ¢rc ché bom ABCC2 ciia c4c bai bao thu thap dugc

STT Bai bao Co chit Phuong phap thir

1 BMCL_2008_18 4761 Calcein AM Phuong phap hap thu

2 BP_2005_69 699 Calcein AM Phuwong phap hip thu

3 CRT_2003_16_1651 Calcein AM Phuong phap hap thu

4 DMD_2005_33_537 Calcein AM Phuong phap hip thu

5 DMD_2007_35 937 Calcein AM Phuong phap hap thu

6 EJPB_2008_69 396 CMFDA Phuong phap hip thu

7 1JP_2011_420 26 Erythromycin Phuong phap hap thu

8 JPET_2007_320_299 MTX Phuong phap hap thu

9 PR_2001_18_579 DNPG Phuong phap hap thu

10 BJ_1997_327 305 LTC4 Van chuyén bang mang tai
11 BMC_2015 04 029 EG, CDCF Van chuyén bang mang tai
12 DMD_2008_552_60 EG Van chuyén bang mang tai
13 DMD_2013 41 1231 EG Van chuyén bang mang tdi
14 EJPS_2012_46_100 EG, CDCF, LTC4 Vian chuyén bang mang tdi
15 JBS 2008 13 295 CDCF, LTC4 Van chuyén bang mang tai
16 JMC_2008_51_3275 EG Van chuyén bang mang tai

Chu thich

Ky hiéu bai bao: Tén bai bao viét tit nam sé_trang bit dau

DNPG: [3H]-S-(2,4-dinitrophenyl)glutathione; MTX: Methotrexat; EG: f-estradiol 17-4-d-glucuronide

CDCF: 5(6)-carboxy-2,'7'-dichlorofluorescein; LTC4:

b)

Hinh 3.1 (a) Minh hoa vi tri gén két cua chét wc ché trén bom
nguoc ABCC2.

(b) Ba acid amin Arg943, Arg786 va His728 tai khoang gin két

3. Két qua nghién cau md hinh mod ta phan tir
docking

3.1 Xay dung m6 hinh homology ctia bom

ABCC2

Sau khi xay dyng md hinh homology, server I-TASSER
dua ra 5 cau tric md hinh ABCC2 twong dong tét nhat. Mo
hinh dau tién ¢ gi4 tri TM-score Ién hon 0,5 ching to md
hinh nay c6 dang hinh hoc giéng véi dang caa protein mau.
C-score ciia mo hinh dau bang -0,92 I6n hon bbn md hinh

Leukotrien C4;

CMFDA: chloromethylfluorescein-diacetat

con lai nén c6 d6 tin cay cao nhat va mat d6 dam caa mo
hinh ciing t6t nhit. M6 hinh dau tién s& dwoc sir dung dé
thyc hién docking.

3.2 X4c dinh vi tri gan két tai khoang trung tm
Sau khi két hop gitra cong cu tim kiém Site Finder va
docking bang Lead IT, vi tri gan két trong khoang trung
tam cua cac chét wc ché duoc xac dinh

Trong sé c&c chit uc ché manh c6 nhitng chét vira 1a co
chit, vira 1a chét e ché bom ABCC2. Do do, vi tri gén két
co chat ¢ khoang trung tam ciing c¢6 thé 1a noi gan két cac
chat e ché. Vi nhitng luan cir trén, vi tri gén két dugc xéac
dinh Ia phu hop véi nghién ciru cua Ryu va cong sy. Ryu va
cong sy da chiing minh rang acid amin Arg943 twong ting
VGi Argl257 d6i véi protein chua ciat bo phan MSDO,
Arg786 tuong trng Arg1100 va His728 tuong trng His1042
la thanh phan cua khoang gin két co chit [3]. thé hién 3
acid amin Arg943, Arg786 va His728 tai vi tri gin két.

3.3 Két qua docking vao khoang trung tam

Phan tich két qua docking cua 204 chat ¢6 hoat tinh ¢ ché
vao khoang trung tam. Két qua cho thdy c6 2 chét tic ché
khong dock vao khoang trung tam, 4 chét trc ché co diém so
docking duong, con lai tat ca cac chat déu dock dwoc vao vi
tri gan két va co diém sb docking am, véi diém sé docking
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thay ddi tir -35,41 KJ/mol dén -0,25 KJ/mol). Str dung cong
cu PLIF trong MOE 2008.10 dé phan tich két qua docking
ctia 202 chat c6 hoat tinh e ché dugc dock thanh cong vao
khoang trung tam. Két qua cho thy acid amin Arg943 tao
lién két voi 95/202 ligand (47%). Trong d6, Arg943 dong
vai trd 1a chat nhan hydro véi 95/202 ligand, lién két ion
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v6i 2/202 ligand va tao céc lién két bé mat khéc vai 49/202
ligand. Bén canh d6, theo Error! Reference source not
ound. cac acid amin nhu Asp779 (63/202), GIn227
(50/202), Ser946 (50/202) va Met944 (50/202) ciing 1a cac
acid amin quan trong tai khoang gén két

95/202 (47.10%6)

Gln Gln Ser Ser I'hr
227 237 - 280682 76

Trong 10 chat c6 diém sb docking thap nhit c6 methotrexat
va 5 chit thuoc nhom cac din xuit cua methotrexat.
PR_2001_18 579 9 thudc nhém dan xuit nhém thé alkyl
trén acid aminobenzoic, PR_2001 18 579 19,
PR_2001_18 579 20, PR_2001_18 579 21 thugc nhom

Hinh 3.2. Tén suit tao tuong tac cia cc acid amin tai khoang gin két véi cac chét cé hoat tinh e ché

Thr Gln Val Met Thr  Ser  Glu Glu  Thr

)42 944 945 040

dan xuit benzoyl orthinin, PR_2001_18 579 22 thudc
nhém dan xuat mono carboxyl. Khi so sanh twong quan
gitta gid tri hoat tinh sinh hoc Ki cua cac din chit
methotrexat va diém s docking, két qua cho thay khdng c6
mdi tuong quan tuyén tinh gitra hai gié tri nay (R*= 0,09).

Hinh 3.3. Vi trf docking tai khoang trung tdm va tdi gin két cia PR_2001_18 579 9

Dan xuit nhom thé alkyl trén acid aminobenzoic va dan
Xuit benzoyl orthinin c6 diém sé docking tét nhat. Theo
Han va cong su, su gia ting s6 lwgng nguyén tir carbon tai
trung tdm phan tur s& gop phén ting sy tuong tac ky nudc

v&i bom ABCC?2 tai trung thm phan tir [1]. Két qua docking
phi hop vai gia thuyét trén, lién két ky nude dugc hinh
thanh do sy twong tadc cua trung tadm phan to
PR_2001_18 579 9 va acid amin Arg943 xem Hinh 3.3

©®@®

Hinh 3.4.Vi tri docking tai khoang trung tam va tdi gan két cia PR_2001_18 579 21

Trong sé cac dan chat cua methotrexat, cac chiat ¢ nhom
ornithin tan cting 1a nhitng chét c6 hoat tinh ¢ ché cao hon
cac dan chat con lai. Han va cong su cho rang s¢ di co hién
tuong ndy 1 do nhom ornithin 1am ting thé tich gin két
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ddng thoi gop phan hinh thanh tuong tac ky nudc n-n hoic
lien két van der Walls véi cac acid amin. [1] Két qua
docking phu hop voi gia thuyét trén va theo két qua
docking, lién két ky nudc duoc hinh thanh 13 do sy twong
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tac cta nhom ornithin véi acid amin Phe277 va Arg943,
xem Hinh 3.4

4. Ban luan

Cau tric homology ciia bom ABCC2 dugc xdy dung tir
1231 acid amin trong vung MSD1, MSD2 va NBD1, NBD2
dwa vao mo hinh md ta tinh twong déng bang sever ty dong
I-TASSER. Xac dinh dwoc vi tri gan két gom 3 acid amin
tham gia gin két pht hop vai nghién ctiu cua Ryu va cong
su la Arg943, Arg786 va His728. Mo hinh bom vira duoc
xay dung duoc 4p dung dé tién hanh docking véi cac chat
c6 hoat tinh tic ché. Két qua docking cho thiy cac chat nay
c6 i lyc gén két cao véi khoang trung tdm (89% cac chat
c6 diém sé docking < -10 KJ/mol) va Arg943, Phe277,
Asp779, GIn227, Ser946, Met944 la nhitng acid amin
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Molecular docking of human ABCC2/MRP2 efflux pump inhibitors

Phan Thién Vy
Faculty of Pharmacy, Nguyen Tat Thanh University

Abstract ABCC2/MRP2 is a member of ATP-binding cassette family of transporters. This efflux transporter is found in the
apical membranes of polarized cells and is expressed mainly in the liver, kidney and intestine. ABCC2 involves in
absorption, distribution and excretion of drugs and xenobiotics. Overexpression of this pump also contributes to the drug
resistance of cancer cells. In this thesis, molecular docking on ABCC2 inhibitors have been developed. These models are
aimed to identify the residues making contact with ABCC2 inhibitors and to establish a computational prediction model on
ABCC2 inhibitors. FlexX tool integrated in Lead IT was used for molecular docking studies of 204 ABCC2 inhibitors. 3D
structure of ABCC2 pump has been predicted by I-Tasser online server. For molecular docking, amino acid played an
important roles in central cavity was Arg943, Arg943 was identified to bind with majority of ligands by 2 hydrogen bonds
and 1 hydrophobic interaction. ABCC2 homology was successfully developed with good quality and high confidence by I-
Tasser server. This 3D-structure homology was used to built molecular docking model at central cavity in order to find out
important residues and bonds.

Keywords ABCC2, MRP2, docking, in silico, inhibitor
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