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TOM TAT

Mot s6 hop chéat Palmitic acid (B1), Ethylpalmitate (B2), (9Z,12Z)-Octadeca-9,12-
dienoic acid (B3), (97,12Z,15Z)-Octadeca-9,12,15-trienoic acid (B4) va Ethyl-
(92,127,15Z)-octadeca-9,12,15-trienoate (B5) dwoc chon nghién cttu kha nang trc
ché vi khudn Helicobacter pylori bang phuong phap md phong docking phan ti.
Kha néng twong thich sinh hoc dugc khéng dinh thong qua cac thong s6 héa ly thu
dugc tir tinh toan QSARIS va phan tich dwa vao 5 quy tac ctia Lipinski. K&t qua mo
phong docking phan tt chi ra protein 1E9Z ctia vi khuan Helicobacter pylori bi tic
chébdi cac hop chat B1-B5 theo thit tu B4 > B3 > B5 > B1 > B2. Cac hop chat nay déu
phti hop véi 5 quy tic cta Lipinski nén cé kha ning twong thich véi cdc moi
truong sinh ly trong viéc ting dung diéu ché dugc pham. Vé mat ly thuyét, tat ca
cac hop chat déu co6 tiém nang trong viéc e ché vi khuan Helicobacter pylori va

dwoc khuyén khich thém cac nghién cttu thye nghiém lién quan.

Ttwt khoa: M6 phong docking phan tt, protein 1E9Z, Helicobacter pylori (H.pylori).

1. MO PAU

Nhiing hop chét c6 cau trac mach hidrocarbon dai va c6 chira cac nhém chiee
carboxyl (-COOH) va carbonyl (-C=0), hydroxyl (-OH) c6 xu hudng twong tac tot voi
cac amino acid ctia cac protein [1]. Ngoai ra, mach hydrocarbon dai cling giap cho
phan t& dé dang di chuyén linh hoat dén cac “hSc” cta protein d€ twong tac voi
protein va dé d€ t6i wu hda cdu trc hinh hoc [2]. Mt khac, mot s6 nghién ctru chi ra
réng cac acid béo va ester ctia acid béo nhw: Palmitic acid, Ethylpalmitate, (9Z,127)-
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Octadeca-9,12-dienoic acid, (97,127,15Z)-Octadeca-9,12,15-trienoic acid va Ethyl-
(9Z,12Z,15Z)-octadeca-9,12,15-trienoate c6 kha nang khang khuan [3-5]. Trén co so do,
nhém ching t6i da chon ra 5 chat gom: Palmitic acid (B1), Ethylpalmitate (B2),
(92,12Z)-Octadeca-9,12-dienoic acid (B3), (92,127,15Z)-Octadeca-9,12,15-trienoic acid
(B4) va Ethyl-(9Z,12Z,15Z)-octadeca-9,12,15-trienoate (B5) (Hinh 1) d€ nghién cttu mo6
phong docking phan t, xét tinh chat duoc ly vé kha nang tic ché protein 1E9Z cua vi
khuan Helicobacter pylori.

O
N\/W\/V\)J\OH
B1: Palmitic acid 0]
0~ ™
B2: Ethylpalmitate 0

/\/\/ZVW/\)I\OH

B3: (97,127)-Octadeca-9,12-dienoic acid
O

OH

B4: (97,127,157)-Octadeca-9,12,15-trienoic acid
0]

— — — o A
B5: Ethyl-(9Z,127,157)-octadeca-9,12,15-trienoate

D: Clarithromycin

Hinh 1. C4u tric ctia cac hop chédt B1-B5 va thudc Clarithromycin (D).

Viém loét da day (VLDD) la mot bénh man tinh phd bién trong cong dong.
VLDD la két qua ctia qud trinh viém gay ra do sw mét can bang ctia yéu t& bao vé t&
bao va yéu t6 ddc t& bao & da day, dan dén viém hay loét da day t4 trang. VLDD & tré
em chu yéu la man tinh, ma nguyén nhan cha yéu do nhiém Helicobacter pylori [1].
Bénh c6 tinh chat chu ky, hay tai phat va dé gay bién chirng nguy hiém nhu chay mau,
thung 6 loét, ung thu da day, ... Bénh gap ¢ moi ltra tudi, tién trién kéo dai, anh hudng
dén chat luong cudc sdng va cong viéc, lam giam sut stic lao dong cua toan xa hoi [6].
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Theo thdng ké nam 2016, ty 1é méac bénh viém loét da day t4 trang khoang 10 —15 %
dan s thé gi6i [7]. Ty 1é mac hang ndm dao dong tir 0,10 % dén 0,19 % [8]. Hién nay,
thudc khang sinh Clarithromycin (Hinh 2) duwoc sit dung d€ diéu tri bénh VLDD bang
cach tiéu diét vi khudn Helicobacter pylori. Clarithromycin c6 thé udng dwdi dang vién
(ran) hogc dang dung dich (16ng) [9].

Hinh 2. C4u tric ctia protein 1E9Z ¢6 trong vi khudn H.pylori (PDB-1E9Z;
DOI: 10.2210/pdb1E9Z/pdb).

Trong nghién cttu nay, cac hop chat B1-B5 duoc lya chon nghién cttu va thude
Clarithromycin (D) lam chat d6i chiing d€ khao sat kha nang nang tc ch€ protein 1E9Z
6 trong vi khuan H. pylori. Hinh 2 1a mo hinh cdu trtc caa protein 1E9Z (PDB-1E9Z;
DOI: 10.2210/pdb1E9Z/pdb) stt dung cho nghién cttu mo phong trong nghién cttu nay.
Tién hanh m6 phong docking phan tit va danh gia kha nang ttc ché thong qua cac gia
tri nang lwong docking (DS); d6 léch binh phuwong trung binh gdc (RMSD) va cac tueong
tac khac nhau nhu lién két hydro, lién két cation-m, -7t va tuwong tac ion, lién két va
twong tac van der Waals gitta cac hop chat voi protein 1E9Z.

2. PHUONG PHAP NGHIEN CUU
2.1. M6 phong docking phan t&

St dung phuong phap lap ghép phan ti (docking) d€ du doan nang luong lap
ghép va twong tac gitta hop chat (ligand) vdi enzyme/protein cua virus, vi khuan tie d6
dé nghi co ché ttc ché virus, vi khuan ctia nghién ctru. Cac budc tién hanh mé hinh héa
lap ghép phan tir gom 5 budc thong qua phan mém MOE 2015.10 [10-13]:

Buéc 1. Lua chon va chudn bi cdu triic muc tiéu tdc dong

- Lwra chon protein.
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- Xéc dinh vi trf gan két thong qua viing tac dong ctia protein, dwoc xac dinh
dwa trén vi tri ligand (ban kinh 4,5 A) va sit hién dién cac amino acid quan trong ctia
protein. Cac phan tr nudc duoc loai bd va cau dang cac amino acid dwgc kiém tra
truedce khi tai 1ap vung tdc dong ctia protein.

- Chon loc cac amino acid quan trong ctia protein va moi treong twong tac véi
gia tri pH (6,5-7,5)

Buéc 2. Chudn bi cdu triic phin ti hop chat (ligand)

- Xay dung cdu trdc 2D (cdu tric phang) ctia cac phan tit hop chat duoc vé
chuyén ddi te dong sang ciu tric héa hoc 3D (cau trtic khong gian ba chiéu) bang
phan mém ChemBioOffice 2018.

- T8i wu héa néng luong cau tric phan ti 3D ctia hop chat nghién ctu bang
phan mém SYBYL-X 1.1 d€ thiét 1ap lai cdu dang cua chat nghién ctu, st dung phuong
phép Conj Grad (gradient lién hop), lwa chon diém ding la thay doi nang lwong nho
hon 0,001 kcal.mol?, dién tich titng phan Gasteiger — Huckel, s6 budc lap lai t6i da
10.000 budc. Tinh dong luc hoc phan tir véi nguyén tic gia nhiét mo phong (Simulated
Annealing) trong phan mém Sybyl-X 1.1 d€ thu dugc cau dang cé nang luong toan
phén thap nhat. Cau tric phan ti duoc gia nhiét ¢ nhiét do cao (700 K) trong mot thoi
gian nhat dinh (1000 pico gidy) d€ phan tr tai sap x&p lai trang thai hién tai ctia nd, sau
d6 dugc lam lanh dén 200 K trong mot khoang thoi gian khéc (1000 pico gidy) vé trang
thai 6n dinh dé€ dua ra cdu dang cudi cung. Chuong trinh tu dong lap lai 5 lan d€ tim
ra nhiéu cdu dang khac nhau can thiét, sau do t6i vu hda nang luong lai d€ xac dinh
nang liong khong gian (steric) nham dua ra cac cdu dang bén hon c&u dang ban dau
v6i su khac biét vé nang lugng.

Budc 3. M6 hinh tdi ldp ghép phéan tir (Re-docking)

Lép ghép lai c&u trac ligand dong két tinh trong protein, nham muc dich danh
gia tinh phit hop ctia cac thong s8 1ap ghép. Qud trinh nay duoc tién hanh véi 3 cau
dang ligand nhuw sau:

(1)- Tach ligand ttr phttc chdt hop dong két tinh trong protein.
(2)- Tach ligand ttr phirc hop dong két tinh.

(3)- Chuéan bi phan tir ligand hoan toan mdi véi cau trac bén, nang luong tdi uu
va dong luc hoc phan tt.

bénh gia thong s6 RMSD (Root-mean-square deviation), cho biét mic d¢ sai
léch ctia cac c&u dang ligand sau lap ghép so véi c&u dang c6 sin trong ciu tric tinh
thé , va so sanh cac twong tac ligand c6 trong cau truc tinh thé va twong tac tao ra sau
khi 14p ghép. Két qua md phong lap ghép thuc su dang tin cay khi gia tri RMSD <2,0 A
va cac tuong tac gitta cac ligand vdi protein ban dau khac nhau khong déang ké.
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Budc 4. Lap ghép phdn tir vao muc tiéu tdc dong

- Lap ghép phan t nghién ctru trong co s dir liéu da chuan bi. Tién hanh quy
trinh 1ap ghép bang phan mém MOE 2015.10 véi cac tiy chon nhu sau: phuwong phép
d3t cdc manh ligand vao tai gan két 1a phép thiét 1ap phut hop véi cdu tric 3D; s§ két
qua t6i da cho mdi budce lap 1a 1000, s8 két qua tdi da cho mdi sy phan manh ligand 1a
200; gitr lai mot s8 cdu dang t&t nhat ctia modi phan tit hop chat trong phtic hop (ligand-
protein) gan két dé tiép tuc phan tich tuwong tac. C&u dang tot véi diém s6 lap ghép
thdp nhat (Score — kcal.mol'), diém s0 nay la tong nang lwong tiéu thu cho sy hinh
thanh cac twong tac gan két gitta phan tir nghién ctru v6i muc tiéu tdc dong (protein).

Budc 5. Phén tich két qua ldp ghép phan tir vao muc tiéu tic dong

- Banh gia kha nang tc ché protein ctia hop chat nghién ctru thong qua viéc
danh gia diém s6 1ap ghép va twong tac ligand-protein gom:

+ Nang leong lap ghép phan ti DS (kcal.mol!), tham s8 d6 léch binh phuong
trung binh goc (RMSD).

+ Phan tich twong tac gifta phan tit hop chat véi muc tiéu tac dong va biéu dién
trong tac trén mat phang 2D, 3D thong qua cac lién két hydrogen, twong tac n-r, twong
tac ion, twong tac cation-n. Cac tuwong tac bé mat van der Waals duoc phat hién boi sy
tiép xtc cac bé mat than triede, ky nuwdc gitta phan tir hop chat va diém gin két (cac

amino acid cua protein).
2.2. Panh gia quy tac 5 tiéu chi ctia Lipinski

Cac hop chat thién nhién dwoc sang loc d€ thu duoc cac hop chat “giong thudc”
bang quy tic Lipinski 5. Cau trtic hda hoc va cac thong s6 hoa ly duoc tong hop tir hé
thong QSARIS thong qua phuwong phap Gasteiger—Marsili [14]. Cac thong s6 gom: Khoi
luong phan tir (Da), d6 phan cuc (A3), thé tich (A3), hé s8 phan tan (logP va logS) duoc
duing dé danh gia kha nang teong tich dwoc Iy thong qua duong udng dua vao quy tac
5 Lipinski [15]. D€ sang loc cac hop chat “giong thudc” ¢ kha nang thdm qua mang tot
va tuong tac tot voi cdc amino acid phai c6 LogP < 5, khoi luwong phan ti < 500 amu voi
s0 luwong chiat nhan lién két hydro < 10, s6 lwong chét cho lién két hydro <5 [16, 17].

3. KET QUA VA THAO LUAN
3.1. Khao sat kha nang ttc ché protein 1E9Z cuia vi khuan Helicobacter pylori.

Chung t6i tién hanh khao sat vi tri tiém nang dé€ cac hop chat B1-B5 va thudc
Clarithromycin (D) tic ché hiéu qua protein 1E9Z ctuia vi khuan H.pylori v6i bon vi tri
tiép can khac nhau va duoc trinh bay trong Hinh 3 va Bang 1. Céc vi tri tiép can tuong
tng véi cidc mau sac khac nhau: vi tri 1 (mau xdm), vi tri 2 (mau vang), vi tri 3 (mau
xanh luc lam) va vi tri 4 (mau cam) dwoc st dung dé danh gia kha nang tic ché ctia cac
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hop chat B1-B5 va thudc Clarithromycin (D) véi protein 1E9Z.

Nhitng vi tri thudn 1oi cho qua trinh ttc ché protein 1E9Z sé c6 nang luwong
docking thdp va s6 luong twong tac 16n. Ngoai ra, s6 luong du luong cac amino acid
cua protein 1E9Z tai cac vi tri tiép can (Bang 2) ciing déng mét vai tro 16n trong viée
lwa chon cac vi tri ti€p can toi wu protein 1E9Z. Dua vao nguyén tic trén co thé két luan

réng: Vi tri 1 (mau xam) sé thuén lgi cho hgp chét B2, B5; vi tri 2 (mau vang) sé thuan
loi cho hop chéat B1, B3, B4; vi tri 3 (mau xanh luc lam) thuén loi cho hgp thudc
Clarithromyecin (D). Vi tri 4 khong thuan lgi cho qua trinh tec ché protein 1E9Z
Sites 1 — 4: Protein 1E9Z
Helicobacter pylori bacteria

Site 2 Site 4
Hinh 3. C4u trtc cua protein 1E9Z véi cac vi tri tiép can (hdc) ctia ching boi mot s6 hgp chat
tiém nang dwoc khao sat B1-B5: vi tri 1 (mau xam), vi tri 2 (mau vang), vi tri 3 (mau xanh luc
lam) va vi tri 4 (mau cam).
Bang 1. Sang loc két qua vé kha nang tic ché€'1én cac vi tri tiém nang trén protein 1E9Z ctia cac
hop chat B1-B5 va thudc Clarithromyecin (D).

Vitril Vi tri 2 Vitri3 Vitri4

Protein Hop chat

E N E N E N E N
B1 80 1 -107 2 74 1 -60 0
B2 98 1 68 0 62 0 -79 1
B3 70 1 -11,0 2 -61 0 -63 0
1E9Z B4 102 2 -121 4 -109 2 88 1
B5 108 2 72 1 60 0 -63 1
D 96 2 93 2 -122 5 -104 3

E: nang luvgng docking DS (kcal'mol)
N: s6 tuong tac
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Bang 2. Du luong cac amino acid ctia protein 1E9Z tai cac vi tri khao sat.

Mau cua vi tri

Vi tri

Du lugng cac amino acid cua protein 1E9Z

Met12, Leul3, Alal6, Tyr32, Val33, Val36, Ala37, Phe441, Lys445,
Pro446, Asn447, GIn459, GIn471, Pro472, Vald73, Tyrd74, Tyr475,
Phe566, 11e568, Phe569
Lys2, Leu3, Thr4, Lys6, Glu7, Lys10, Leull, His14, Ile43, Met44,

Glu45, Ala47, Arg48, Ala85, Met86, Thr91

Thr147, Ser151, Thr310, Gly370, Glu371, Thr374, Arg375, GIn378,
Val444, Lys445, Val560, Leu562, Ala563, GIn564, Phe566, Ser567,

Phe569

Pro5, Lys6, Asp9, Gly461, Asp462, Ala463, Asn464, Arg476

Bdng 3. Cac thong sO trong twong tac thong qua md phong docking phéan tir gitta cac hgp chat

B1-B5, thudc Clarithromycin (D) véi protein 1E9Z.

Ligand-protein Lién két hydro Tuwong tic van der
Phic | DS |RMSD | L P T D| E Waals
LeuAll, HisA14,
O N LysA6 H-acceptor |3,33| -0,8 |GluA45, ArgAA48,
AlaA49, MetA44,
B1-1E9Z2 |-10,7| 1,85 AlaAS5, GluA?,
O N |LysA10 |Ionic 3,45| -2,1 |ThrA9l, MetAS86,
AspB462
LysB445, ProB446,
PheB569, IleB568,
LeuAl9, MetA12,
B2-1E9Z -9,8 0,82 O N |GInB459 |H-acceptor |3,25| -1,1 |AlaAls, TyrB475,
ValA33, TyrB474,
AsnB447, TyrA32,
PheB441, SerB438
LeuA3, ArgA48,
O C LysA6 H-acceptor |3,29| -0,8 MetA4d4. MetAS86,
B3-1E9Z2 |-11,0| 1,47 LeuAll, AspB462,
O | N |LysAl0 |lonic 353 | -1,8 |Thradl, GluAs4,
LysA2, ThrA4, AlaA85
O C |LysA6 H-acceptor [3,28| -1,0 |GluA7, ThrA91,
O | N |LysA10 |lonic 355| -1,7 |GluA84,  AspB4e2,
B&-1E9Z 1211 287 o [T ans [hp 37| 06 |AtBA,  MetAss,
MetA44, LeuAll,
C |5-ring |HisAl4 |H-pi 39| 06 |Gluads
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LeuAl9, AlaAls,
@) N |GInB459 |H-acceptor (2,93 -1,1 GInB471, MetA12,
PheB569, tyrA32,
B5-1E9Z |-10,8| 1,79 AsnB447, ValA33,
ValB473, [leB568,
C 6-ring PheB41 H—pi 3,77 -0,8 PI‘OB446, AIaA37, Lys
B445
Q) O |LeuB562 |H-donor 2,81 -1,8 [Pro302, Glu313,
C | O |PheB569 |H-domor [3,20| -0,7 |ASn309, Thr310,
Thr307, Thr374,
D-1E9Z -12,21 1,91 C O |PheB569 |H-donor 3,23 ( -1,0 Glu371, Val560,
@) N |ArgB375 |H-acceptor |3,24| -2,4 Arg368, Ser561,
O N |GInB378 |H-acceptor |2,94| -1,0 |Ala563, Ser567, GIn564

DS: nang luwong docking (kcal.mol!); RMSD: d6 léch binh phuwrong trung binh géc (A)

L: Ligand; P: Protein; T: loai twong tac; D: khoang cach twong tac (A),‘ E: ndng luong (kcal.mol)

[B4-1E9Z]

[B5-1E9Z]

[D-1E9Z]

Hinh 5. M6 phong truc quan 2D-3D tic ché protein 1E9Z thong qua twong tac ciia cac nhom

chtc trong cac hop chat B1-B5 va thudc Clarithromycin (D).

74




TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 23, S5 2 (2023)

Nghién cttu mé phong qué trinh docking cac hgp chdt B1-B5 va thudc
Clarithromycin (D) 1én protein 1E9Z. Két qua vé thong s6 qua trinh docking nhu nang
luong docking (DS), chi s6 RMSD, cac tuwong tac van der Waals, lién két hydro dwoc
trinh bay trong Bang 3 va va hinh anh mo phong 2D-3D qua trinh ttc ché duoc chi ra
trong Hinh 4.

Cac két qua déu c6 gia tri d¢ 1éch binh phuong trung binh géc (RMSD) déu nho
hon 2A trong t4t ca két qua nén két qua docking la dang tin cay [18]. Két qua docking
cho thay, trong 5 hop chat B1-B5 thi hop chdt B4 c6 nang luong docking thdp nhat -12,1
keal/mol vé6i 9 tuong tac van der Waals va 4 lién két hidro gom H-acceptor, Ionic va H-
pi, trong d6 cac nhém chirc -O- va -C- cua hop chét B4 sé tao lién két véi cdc amino
acid LysA6 (3,28 A), LysA10 (3,55 A), TyrA15 (4,7 A) va HisA14 (3,90 A) va B4 c6 kha
nang tc ché protein 1E9Z t6t nhat. Mat khac, gia tri nang lwong docking cuia hgp chat
B2 1a cao nhat -9,8 kcal/mol véi 1 lién két hydro va 14 twong tac van der Waals nén ¢
thé du doan kha nang tec ch€ protein 1E9Z cuia hop chat B2 la thap nhéat. Do d6, c6 thé
sap x&p mot cach trong ddi kha nang tic ché protein 1E9Z ctia cac hop chat B1-B5 nhu
sau: B4 > B3 > B5 > B1 > B2. Ngoai ra, khi tién hanh so sanh kha ndng ttc ché protein
cua hop chat B4 véi thudc d6i chitng Clarithromycin (D) thi nhan thdy khong c6 su sai
khac nhau nhiéu nén théng qua nghién cttu md phong cé thé buwdc dau khang dinh cac
hop chat B1-B5 ¢é tiém nang ung dung vao viéc e ché€ vi khuan H.pylori va dinh
hwdng cho nghién ctru thire nghiém.

3.2. Panh gia quy tac 5 tiéu chi ctia Lipinski

Bang 4. Tong hop céc tinh chadt hoa ly cta cac hop chdt nghién cteu (B1-B5) va thude

Clarithromycin (D).
, Khéi D¢ phan The Hé sﬁ'ﬂphﬁn tan Tong s6 lién két hydro
Hop chat  lwong cuc tich Heé so hoa tan 1E9Z
(amu) (A%) LogP  LogS H-acceptor H-donor H-m
B1 256,9 30,2 478,1 4,83 -4,02 1 0 0
B2 284.7 34,8 540,4 5,61 -5,10 1 0 0
B3 280,6 33,4 518,3 5,78 -4,24 1 0 0
B4 278,8 34,0 497,9 5,01 -4,18 1 0 2
B5 306,5 37,4 560,5 6.,12 -5,04 1 0 1
D 748,2 53,9 783,4 -7,16 -8,03 2 3 0

Céc thong s6 nay duoc tinh todn thong qua hé thdng QSARIS bang phuong
phép Gasteiger-Marsili [14]. Hoat tinh sinh hoc hodc duoc ly cta cac hgp chét nghién
cttu duoc danh gia dua trén quy tic 5 cua Lipinski, mot chi s6 tinh cay dé dy doan hoat
tinh ctia chit nghién cttu nhw thudc tiém nang [15]. Quy tic chi ra rdng mot phan tinh
c6 kha nang G ché t6t thong qua tuong tac véi amino acid phai ¢ LogP < 5, khoi
lwgng phan tir < 500 amu véi sd luwong chat nhan lién két hydro < 10, s6 lwong chat cho
lién két hydro <5 [16, 17]. Tit bang 4 c6 thé nhan thay rang, cac hop chat B1-B5 c6 cac
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chi s cua druglikeness (khéi lwgng, do phan cuc, thé tich, logP, logS, tong lién két
hydro). Trong d6, B1-B5 c6 khdi lwong phan t& nhé, nam trong khoang 256,9 — 306,5
amu tuong tng voi thé tich tir 478,1 — 560,5 A3, Ngoai ra, tat ca cac hop chat nghién
ctu déu cd logP < 5 cho hé s6 phan tan va hé sd hoa tan nhéan gia tri &m. Bén canh do,
cac hop chat B1-B5 déu gia tri phan cuc 16n va dan dén kha nang lién két cao véi cac
acid amin thong qua viéc thé hién lién két manh mé véi cac twong tac hydro va tuong
tac van der Waals. Khi so sanh véi thudc d6i ching Clarithromycin thi nhan thdy
khong c6 su chénh 1éch qua nhiéu. Co thé két luan rf?mg, diéu nay rat c6 loi cho su tic
ché protein. Cac hop chat nghién ctru 6 kha nang tuwong thich vdi cac ing dung duoc
pham trong moi trieong sinh ly trong diéu tri bénh méi.

4. KET LUAN

Nghién ctru nay da danh gia kha nang ttc ché€ protein 1E9Z cta cac hop chat
Palmitic acid (B1), Ethylpalmitate (B2), (9Z,12Z)-Octadeca-9,12-dienoic acid (B3),
(92,127,15Z)-Octadeca-9,12,15-trienoic acid (B4) va Ethyl-(9Z,127,15Z)-octadeca-
9,12,15-trienoate (B5) bang phuong phdp md phong docking phan tir. Pa tién hanh
sang loc cac vi tri tiép can ti wu cua hop chat B1-B5 voi protein 1E9Z va vi tri t6i wu sé
thay d6i véi theo ting hop chat khac nhau. Gia tri d6 léch binh phuong trung binh géc
(RMSD) ctia phdi t&t vdi protein trong cic phitc hop nghién ctru < 2A cho két qua
docking dang tin cay. K&t qua md phong docking phan tir khang dinh cac hop chat B1-
B5 c6 tiém nang tic ché tt protein 1E9Z. Cac hop B1-B5 thoa man quy téc 5 tiéu chi ctia
Lipinski nén tiém nang trong viéc ttng dung tong hop thudc.

LOI CAM ON

Nghién ctru nay duoc tai trg boi Dé tai Khoa hoc va Cong nghé cap Dai hoc
Hué ma s6 DHIH?2022-01-198.
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INHIBITABILITY OF SOME NATURAL COMPOUNDS TOWARDS THE
HELICOBACTER PYLORI BASED ON MOLECULAR DOCKING SIMULATION
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ABSTRACT

Inhibitory capability for Helicobacter pylori of some natural compounds, including
Palmitic acid (B1), Ethyl palmitate (B2), (9Z,12Z)-Octadeca-9,12-dienoic acid (B3),
(92,12Z7,15Z)-Octadeca-9,12,15-trienoic acid (B4) and Ethyl-(97,127,15Z)-octadeca-
9,12,15-trienoate (B5) was evaluated by molecular docking simulation, their bio-
compatibility was justified by physicochemical properties obtained from QSARIS-
based analysis in reference to Lipinski's rule of five. The results indicated that
protein 1E9Z was inhibited by compounds investigated and the inhibitory
effectiveness was in the order B4 > B3 > B5 > B1 > B2. These compounds were
suitable for Lipinski's rule of five, they were bio-compatible and applied in
pharmaceutical preparation. The theoretical investigation suggests all potential
compounds promising for treatment of Helicobacter pylori infection and encourages

in-related clinical trials.

Keywords: Molecular docking, Helicobacter pylori, protein 1E9Z.
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