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TOM TAT

Mot s& hop chat tw nhién: (C1) Tetradecanoic acid, (C2) 6,10,14-trimethyl-2-
pentadecanone, (C3) n-Hexadecanoic acid, (C4) 9,12-Octadecadienoic acid, (C5)
Tricosane, (C6) Tricyclo[6.3.1.0(1,5)]dodecan-9-ol,2-benzoyloxy-4,4,8-trimethyl, (C7) 24-
Norursa-3,12-diene, (C8) Spirost-5-en-3-ol, acetate (C9) Cholesta-3,5-dien-7-one va
thudc d6i ching Penicillin G (D) duoc chon dé€ khao sat kha nang ttc ché protein
POCOC7 bang phuong phap mo phong docking phan tir. Nghién cttu da xac dinh
duoc vi tri hdc cua protein ¢ 1 va 3 1a vi tri t6i wu cho qua trinh docking va két qua
chi ra rang protein POCOC? bi tic ché bdi cc hop chat C1-C9 va D theo thit tu: D >
C8>C6>C4>C3>C1>C9>C2>C5>C7. Cac hop chat C1-C9 co tiém nang trong
viéc tec ché protein POCOC? ctia vi khuan vom hong (Streptococcus pyogenes) va két
qua mo6 phong nay sé dugc dung dé dinh hudng cho cac nghién cttu thuc nghiém

trong turong lai.

Tw khéa: Hop chat tw nhién, m6 phong docking phéan tw, protein POCOC7,

Streptococcus pyogenes.

1. MO PAU

Trong vai thap nién gan day, cac bénh ly va rdi loan chirc ndng ¢ cap do t€ bao
da tro thanh thach thic 16n trong y hoc, doi hoi qua trinh chan doan va diéu tri phtec
tap. Cac bénh nhiém khuan, viém hay rdi loan chuyén hoa déu can phuong phap diéu
tri ddc thu nhu khang sinh, khang virus hodc thudc trc ch€ triéu chiing. Tuy nhién, lam
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dung thudc da dan dén tinh trang khang thudc gia ting, lam giam hiéu qua diéu tri.
Trong y hoc, cac cai tién nho trong cac loai thude hién hanh thuong khéng da hiéu qua
d€ chdng lai toc d6 dot bién ctia mam bénh, vi khudn, virus [1]. Cac phuong phép tong
hop hoéa hoc va ban tong hop cac hop chat khang khuan méi va cac chat twong tuy gdp
phai nhiéu kho khan do tinh phtic tap cta cac phéan t va hiéu suét tong hop thap [1, 2].
Viéc phat trién cac hop chat khang khudn va e ché virus moéi gap nhiéu khé khan,
nhung tim ki€m cac khang sinh ty nhién duoc xem la hudng di tiém nang dé thay thé
va cai tién thudc hién hanh.

Streptococcus pyogenes (khuan vom hong) 1a tac nhan chinh gay viém vom hong,
dac biét & tré em [3]. Vi khudn nay 1ay lan qua tiép xtic truc tiép hodc hit phai giot ban
tlr ngudi nhiém bénh. Viém vom hong do S. pyogenes gay ra thuong cé triéu chiing nhu
dau hong, sung amygdal va c6 thé dan dén cac bién chiing nghiém trong néu khong
duoc diéu tri kip thoi nhu s6t, thap khop va viém cau théan [4]. Viéc tim kiém hop chat
thién nhién c6 hoat tinh khang vi khuan vom hong d€ phat trién thudc dya trén phuwong
phap hién dai két hgp md phong va thuc nghiém dang tréd nén cdp thiét. Dac biét,
phuong phap mo phong héa hoc luong ti va dong liec hoc phan ti duoc tiing dung dé
dinh hudéng thuc nghiém va nghién ctru dwgc tinh cac hop chét thién nhién. Quy trinh
nay doi héi su hd tro ctia cdng nghé may tinh dé sang loc hop chat tir co sé dir lidu,
nghién cttu cdu truc, tinh chat va co ché tong hop thudc diéu tri.

Céc acid béo va dan xuat vi du nhu: Tetradecanoic acid, n-Hexadecanoic acid,
9,12-Octadecadienoic acid véi dac tinh khang khuan, chéng viém, chdng oxy hda va bao
vé mang t€ bao thuwong xuat hién trong cac cay dtra, dau co, cac loai hat duoc tng dung
trong viéc hd tro tim mach, tang cuong hé mién dich [5, 6]. Cac hop chat nhu
Tricyclo[6.3.1.0(1,5)]dodecan-9-0l, 2-benzoyloxy-4,4,8-trimethyl va 24-Norursa-3,12-
diene la cac hop chat thudc nhom terpenoid va triterpenoid duoc tim thdy trong cac loai
trai cay va tinh dau c6 nhitng hoat tinh nhu khang khuan, khang viém, chong oxy hda
[7]. Cac hop chat steroid nhu Spirost-5-en-3-o0l, acetate va Cholesta-3,5-dien-7-one dong
vai tro quan trong trong sinh héa va y hoc, dac biét trong tong hop hormone va nghién
ctu vé chuyén héa lipid [8]. Hop chat 6,10,14-trimethyl-2-pentadecanone 1la mét ketone
c6 mui thom, dwgc ghi nhan cé hoat tinh khang khuan va khang ndm manh mé, thuong
c6 mat trong cac loai thuc vat chira tinh dau nhu sa va bac ha, gdp phan diéu tri nhiém
trung [9]. Ngoai ra, hgp chat Tricosane, mot hydrocarbon no, thuong ¢ mat trong 16p
sap tu nhién ctia cac loai cay nhuw nha dam va la trau khong, mang lai kha nang khang
khuan ty nhién [10]. Nhitng hop chat trén dai dién cho cac hop chét tw nhién thudc cac
nhém nhu: acid béo va dan xuét ctia acid béo, streroid, terpenoid, ketone dugc tim thay
trong tw nhién va ngu6n cam hiing cho viéc phat trién cac loai thudc tir duoc liéu.

Trong nghién cttu nay, ching t6i sé khao sat kha nang trc ché vi khuan vom hong
(S. pyogenes) bang phuong phap md phong docking phan tit va danh gia kha ning tc
ché thong qua cac gia tri nang lwong docking (DS); d6 léch binh phwong trung binh goc
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(RMSD) va cac tuong tac khac nhau nhuw lién két hydro, lién két cation-mt, -7t va twong
tac ion, lién két va twong tac van der Waals gitra cac hop chat nghién ctru véi protein cua
vi khudn vom hong. Nghién ctru nay la co s¢ khoa hoc quan trong cho viéc chon d6i
twong cay dugc liéu cu thé vdi cac bude nghién cteu thue nghiém dugc dinh hudng tiép
theo.

2. PHUONG PHAP NGHIEN CUU

Str dung co so cta cac hgp chat hitru co tir nén tang Pubchem duoc phét trién va
duy tri  boi Trung tam  thong tin  Cong nghé sinh  hoc
(https://pubchem.ncbi.nlm.nih.gov/). Cac dit liéu bao gom cau tao héa hoc, cong thirc
phan tir va khéi luong phén t ctia cdc hgp chéat nghién ctru sé duoc st dung lam di
liéu trong qud trinh m6 phong docking phan tt.

St dung phuwong phap docking phan tit d€ du doan nang luong docking va
twong tac gitta hop chat (ligand) v6i enzyme/protein ctia vi khuan tir d6 dé nghi co ché
tec ché€ vi khuan cua hé chat nghién ctru. Cac budc tién hanh mo hinh hdéa docking phan
te gom 5 budc thong qua phan mém MOE 2022.10 [11-14]:

Buéc 1. Lya chon va chudn bi cdu triic muc tiéu tdc dong
- Lwra chon protein.

- Xac dinh vi tri gén két thong qua vung tac dong cua protein, duoc xac dinh dua
trén vi tri ligand (ban kinh 4,5 A) va sit hién dién cdc amino acid quan trong ctia protein.
Cac phan t nwdc dwgc loai bo va cau dang cac amino acid duoc kiém tra truedce khi tai
lap vung tac dong cta protein.

Bué6c 2. Chudn bi cdu triic phin ti hop chat (ligand)

- Xay dung cau triic 2D (cau triic phang) ctia cac phan tit hop chat dwoc vé chuyén
ddi tw dong sang cau tric héa hoc 3D (cu tric khong gian ba chidu) bang phan mém
ChemBioOffice 2018.

- Ti wu héa nang legng cdu triic phan tie 3D ctia hop chat nghién cttu bang phan
mém SYBYL-X 1.1 d€ thiét lap lai cdu dang cua chat nghién cttu, st dung phwong phép
Conj Grad (gradient lién hop), lua chon diém dirng 1a thay d6i nang lwong nho hon 0,001
kcal.mol”, dién tich ting phan Gasteiger — Huckel, s& budc lap lai tdi da 10.000 budc.
Tinh dong luc hoc phan t& véi nguyén tac gia nhiét mo phong (Simulated Annealing)
trong phan mém Sybyl-X 1.1 d€ thu duoc cdu dang cd nang luong toan phan thap nhat.
Cau truc phan tir duoc gia nhiét 6 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 n6, sau &6 duoc lam
lanh dén 200 K trong mét khoang thoi gian khac (1000 pico gidy) vé trang thai on dinh
dé dua ra cau dang cudi cung. Chuwong trinh tu dong ldp lai 5 Jan dé€ tim ra nhiéu cau
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dang khac nhau can thiét, sau dé t6i vu hoa nang luwong lai d€ xac dinh nang luong
khong gian (steric) nham dwa ra cc c&u dang bén hon cau dang ban dau véi su khac
biét vé nang luong.

Buéc 3. M6 hinh tdi ldp ghép phin tir (Re-docking)

Lap ghép lai cau trac ligand dong két tinh trong protein, nham muc dich danh
gia tinh phti hop ctia cac thong s8 1ap ghép. Qua trinh nay dwoc tiéh hanh véi 3 cdu dang
ligand nhu sau:

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

(3)- Chuan bi phan tt ligand hoan toan méi vdi cau truc bén, nang luong t6i vu
va dong luc hoc phan ttr.

Dbénh gia thong s6 RMSD (Root-mean-square deviation), cho biét mirc d6 sai 1éch
clia cac cdu dang ligand sau 1ap ghép so véi cdu dang c6 sdn trong cau tric tinh thé va
so sanh cac trong tac ligand c6 trong cdu tric tinh thé va twong tac tao ra sau khi lap
ghép. K&t qua md phong 1dp ghép thuc su dang tin cay khi gia tri RMSD < 2,0 A va cac
twong tac gitra cac ligand véi protein ban dau khac nhau khong dang ké.

3. KET QUA VA THAO LUAN
3.1. Dit liéu protein va cac hop chit nghién ctru

Trong nghién cttu nay, kha nang khang vi khuan vom hong (S. pyogenes) cua 9
hop chat bao gom: Tetradecanoic acid; 6,10,14-trimethyl-2-pentadecanone; n-
Hexadecanoic acid, 9,12-Octadecadienoic acid; Tricosane; Tricyclo[6.3.1.0(1,5)]dodecan-
9-ol,2-benzoyloxy-4,4,8-trimethyl; 24-Norursa-3,12-diene; Spirost-5-en-3-0l, acetate;
Cholesta-3,5-dien-7-one dugc khao sat bang phuwong phép docking phéan tir. Thudc
khang sinh Penicillin G ting dung trong viéc diéu tri vi khuan Streptococcus pyogenes vom
hong nén duoc st dung lam thudc d6i chirng [15]. Dix liéu vé cdu tao hda hoc, cong thirc
phan t va ky hiéu cua cac hop chét nghién ctru dugc trinh bay trong Bang 1 va Hinh 1.

Bang 1. Thong tin cac hop chdt nghién ctu.

STT  Tén hop chit Ky hiéu Cong thitc phan tw Mi s6
Pubchem

1 Tetradecanoic acid C1 C1aH2s02 11005
6,10,14-trimethyl-2- C2 CisHs60 10408
pentadecanone

3 n-Hexadecanoic acid C3 CisH3202 985

4 9,12-Octadecadienoic acid C4 C19H3402 5284421

5 Tricosane C5 CasHas 12534
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6 Tricyclo[6.3.1.0(1,5)]dodecan- Coé C14H2502 571150

9-ol,2-benzoyloxy-4,4,8-

trimethyl
7 24-Norursa-3,12-diene Cc7 C29Has 91735342
8 Spirost-5-en-3-ol, acetate Cs8 C29Has 101952
9 Cholesta-3,5-dien-7-one 9 C2HaO 5283627
10 Penicillin G D C16H1s8N204S 5904

(o ) c2 c3
C4 ) 5 C5
C6 ‘ c8
I ’\ Ho\{o
SO RSN g
C9 D

Hinh 1. Cong thiic cdu tao cac hop chit C1-C9 va thudc d6i chiing Penicillin G (D).

Protein POCOC7 la mét protein cta vi khuan S. pyogenes, thuong séng ¢ vung
hong. Protein nay gitip vi khuan 14y sat tir hemoglobin va heme trong co thé, mot yéu t&
can thiét dé vi khuan phat trién. Ngoai ra, né con ho tro vi khuan xam nhap va né tranh
hé mién dich, gép phan gay cac bénh nhiém tring vom hong. Do d6 néu protein POCOC7
bi tic ché thi cd thé tic ché sy phat trién cua vi khudn vom hong. Cau tric tinh thé cta
protein POCOC7 (Hinh 2) duoc xac dinh dyra vao ngan hang protein (UniProtKB: POCOC7
(LUXS_STRPY)).

Hinh 2. Cau truc protein POCOC7 cta vi khudn vom hong S. pyogenes.
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3.2. Khéo sat kha nang tc protein POCOC7 bang mo6 phéng docking phan ti

Phuong phap docking phan tr duoc st dung dé€ mo phong va du doan nang
luong twong tac gitra cac hop C1-C9 va thude ddi ching Penicillin G (D) vdi protein
POCOC7 cua vi khuan vom hong (S. pyogenes). Qua trinh nghién cttu dugc thuc hién bé’mg
phan mém MOE 2022.10, tap trung vao khao sat va sang loc cac vi tri tiép can ctia hop
chat voi protein d€ xac dinh vi tri tdi wu cho kha nang tc ché.

Héc 1-5 Protein POCOC7

Hinh 3. C4u truc protein POCOC? ctia vi khuan vom hong (S. pyogenes) véi cac vi tri tiép can (hdc)
ctia ching béi cac dan xuat ctia cac hop chat C1-C9 va D: vi tri 1 (mau xanh dwong), vi tri 2 (mau

xam), vi tri 3 (mau vang), vi tri 4 (mau xanh la cay) va vi tri 5 (mau cam).

C4u trac bac hai protein POCOC7, cung voi cac vi tri ti€p can (hoc) twong tac voi
cac hop chat C1-C9 va D duoc trinh bay trong Hinh 3. Cac hdc nay duogc xac dinh va
minh hoa bang bén mau sic khac nhau dé dé dang phan biét: vi tri 1 (mau xanh duong),
vi tri 2 (mau xam), vi tri 3 (mau vang), vi tri 4 (mau xanh 14 cay) va vi tri 5 (mau cam).
Nhing vi tri ti€p can nay dong vai tro quan trong trong viéc xac dinh kha nang tuwong
tac va tec ché ctia cac hop chat déi véi protein. Kha nang tic ché cua cac hgp chét dwoc
danh gia thong qua hai tiéu chi chinh: nang lwong docking DS (kcal.mol) va s6 lugng
twong tac hinh thanh gitta cdc hop chat voi cac vi tri ti€p can. Cu thé, nang luong docking
cang thdp va sd luong twong tac cang 1on thi kha nang e ché ctia hop chét tai vi tri d6
cang cao. Két qua sang loc cac hop chét tai bon vi tri tiép can duoc tong hgp trong Bang
2.

Bdng 2. Két qua sang loc vé kha nang trc ché 1én cac vi tri tiém néng trén protein POCOC7 cua cac
hop chit C1-C9 va thudc Penicillin G (D).

Protein POCOC7
Hop chat Vitril Vi tri 2 Vi tri 3 Vi tri 4 Vitri 5
E N E N E N E N E N
c1 9,1 1 9,0 1 -11,0 2 -8,3 0 -8,0 0
C2 -9,0 1 -8,3 0 -8,1 0 7,7 0 7,2 0
C3 -8,9 1 -8,1 1 -11,3 2 -8,0 0 -7,6 0
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C4 11,8 3 103 2 -8,8 1 -9,0 1 7,9 0
C5 -8,9 1 -8,2 1 74 0 71 0 6,8 0
C6 -12,0 3 102 2 92 1 -9,0 1 -8,9 1
c7 -8,7 1 7,8 0 7,1 0 -69 0 6,7 0
cs 130 4 109 2 103 2 90 1 -8,8 1
C9 -10,8 2 9,2 1 -8,8 1 -9,0 1 7,9 0
D 132 4 11,0 2 -108 2 99 2 9,3 1

E: nang lwong docking; DS (kcal.mol?); N: s6 twong tac

Sau khi sang loc tai cac vi tri docking, nhan thay réng cac vi tri 1 va 3 thuan loi
cho qua trinh docking protein POCOC7. Day 1a nhiing vi tri 6 nang luong docking thap
va s0 legng tuong tac 16n tir d6 ho tro cho qua trinh docking ctia protein. Cu thé: Hop
chat C2, C4, C5, C6, C7, C8, C9 va D thuan loi docking vao vi tri 1. Hop chat C1 va C3
thuan loi docking vao vi tri 3 (mau vang). Vdi nang luong docking ttr -13,2 kcal.mol!
dén -8,7 kcal.mol” va sd tuwong tac tir 1 dén 4 tuong tac. Ngoai ra, thong s kich thwée
cac vi tri va du luong cac amino acid cling anh hudng dén qua trinh sang loc vi tri toi
wu. T Bang 3, vi tri 1 va 3 ¢6 kich thudc 16n (98 A va 85 A) va chita nhiéu du luong
amino acid quan trong nhu His 14, Arg 43, Gly 81, ... Nhitng amino acid nay tham gia
vao tuong tac tinh dién, lién két hydro va lién két van der Waals nén ciing tao diéu kién
thuén loi cho qué trinh docking. Vi tri 5 c6 kich thudc nho nhét (49 A) va it du lwong
amino acid nén day la vi tri khong thuan loi nhat cho qua trinh docking.

Nghién cttu mo6 phong qua trinh docking cac hop chat C1-C9 va thudc Penicillin
G (D) 1én protein POCOC7. Két qua vé théng s6 qué trinh docking nhw nang luong
docking (DS), chi s6 RMSD, cac twong tac van der Waals, lién két hydro dwgc trinh bay
trong Bang 4 va hinh anh mo phong 2D-3D qua trinh tic ché€ duoc chi ra trong Hinh 5.
Cac két qua md phong déu cé gia tri dd 1éch binh phuong trung binh géc (RMSD) déu
nho hon 2A trong tat ca két qua nén két qua docking 1a dang tin cay [16].

Bang 3. Bang du lwgng amino acid cua protein POCOC7 ctia vi khuan vom hong.
Vi tri (H6c)  Kich thuéc (A) Du lwgng amino acid
Leul2 His14 Arg23 Ile25 Ser26 Glu28 Asn38 Asp40 Arg4?2
Phe80 Gly81 Cys82 His87 His57 Glu60 His61 Ala64 Lys65

1 %8 Arg68 Leu74 lle75 Asp76 Cys77 Ser78 Prol20 Glyl121
Ser126 Cys127 Gly128
His57 Glu60 His61l Ala64 Arg68 Asp76 Cys77 Ser78
2 55 Pro120 Gly121 Ser126 Cys127 Gly128 Asn129 His14 Ile25

Arg4?2 Phe80 Gly81 Cys82 His87

His57 Glu60 His61 Ala64 Arg68 Leu74 Ile75 Asp76 Cys77
3 85 Ser78 Pro120 Gly121 Ser126 Cys127 Gly128 Asn129 Leul2

His14 Arg23 I1e25 Asp40 Arg42 Phe80 Gly81 Cys82 His87

His14 Ile25 Arg42 Phe80 Gly81 Cys82 His87 His57 Glu60
4 56 His61 Ala64 Arg68 Asp76 Cys77 Ser78 Prol20 Gly121

Ser126 Cys127 Gly128 Asn129
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49

Trpl116 His133 Ser134 Leul35 His136 Lys139 Trpllé
His133 Ser134 Leu135 His136 Lys139

Bdng 4. Cac thong sO trong twong tac thong qua md phong docking phan ti gitta cac hop chat

nghién cttu C1-C9 va thudc Penicillin G (D) 1én protein POCOC7.

Twong tac van der

Phttc Ligand-protein Lién két hydro Waals
Phc DS RI]\)/[S L P T D E
Ar H- Pro 120, Lys 65, Phe 80,
o o N 7 acceptor 2> 2 Cys 82, Ala 64, Cys 127,
POCOCT -11,0 0,94 al H His 57, Glu 60, His 14,
0O N y 3,05 -0,8 His 61, Cys 77, Ser 78,
128 acceptor His 87, Asp 76, Arg 68
Ile 75, His 61, Ala 64, Phe
80, Glu 60, Cys 82, His
C2- Arg H- 57, Arg 23, Arg 42, His
pococ;y 0 108 O N 68  acceptor 288 A4S gy Asp 40, Tle 25, Leu 12,
Ser 26, Asn 38, Glu 28,
Asp 76, His 87
His 57, Ser 126, His 14,
@) O Glu28 H-donor 296 -32 Asp76,Leu?74,lle75,Ser
C3- 26, Arg 68, Ile 25, Asn 38,
POCOCY -11,3 1,35 His 87, Phe 80, Arg 42,
. ) Cys 82, Ser 78, Gly 121,
C 5-ring His 61 H-= 430 -0,9 Gly 128, Glu 60, Pro 120,
Cys 127
Arg H- His 57, Pro 120, Ser 126,
© N 68 acceptor 03 -25 Gly 128, Cys 82, His 14,
C4- Arg H- Arg 42, Phe 80, Ile 25,
POCOC7 118190 © N 68 acceptor 324 18 o 12, Arg 23, Asp 40,
C  5ring His6l Han 415 -06 P76 Cys 77, Ala6d,
’ " Ser 78, Glu 60
His 14, Gly 128, Cys 77,
C5- Ala 64, Asp 76, Arg 68,
POCOCT -89 1,31 C 6-ring Phe 80 H-n 406 -0,6 GluB60, Lys 65, Pro 120,
His 61, Ser 126, Arg 23,
Leu 12, Asp 40
Gly H- Arg42,Leu 12, His 87, Ile
N 128  acceptor 337 07 o Arg 23, Tle 75, Asp 76,
Ce6- 120 077 C  6-ring Phe 80 H-n 417 -0,8 Cys 77, Ala 64, Ser 78,
P0OCO0C7 ’ ’ Arg Pro 120, Glu 60, His 61,
6-ring N 68 n-cation 4,53 -0,8 Ser 126, His 57, Cys 127,
His 14, Cys 82, Asp 40
C7- Ile 25, His 87, Asp 76, Ser
POCOCT 8,7 1,45 C 6-ring Phe 80 H-n 444 -0,6 26, Glu28, Asn 38, Ile 75,

Arg 68, Ala 64, Pro 120,
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Gly 121, Cys 127, Gly
128, Ser 126, His 61, Asp
40, His 57, His 14, Cys 82,
Arg 42

H-
@) N Hisé6l 323 -05
acceptor .
He Arg 42, His 14, Cys 82,
C8- 130 102 @) N  His57 acceptor 290 -2,0 Cys 127, Glu 60, Ser 78,
pococy al Hp Asp 76, Leu 74, Ser 26,
N y 307 21 Arg68, Ile75, Glu28
128  acceptor
C 6-ring Phe 80 H-n 431 -0,8
C 6-ring Phe 80 H-n 434 -0,7 Arg42, His 57, Cys 127,
Cys 82, Gly 128, His 14,
C9- 108 102 Glu 60, Ser 26, Ile 75, Glu
POCOC7 ! ! C 6-ring Phe 80 H-n 4,60 -0,6 28, Ile25, Arg 68, Asp 76,
Ala 64, Ser 78, His 87, His
61
o o0 P Hdonor 277 56
76 His 87, Cys 77, Ile 75, Ala
o N Arg H- 310 -12 64., Ser 78, Glu 60, Phe 80,
D-P0COC7 -13,2 1,35 68 acceptor His 61, Cys 82, Arg 42,
Arg H- His A14, Pro 120, Ser 126,
© N 68 acceptor 298 33 Gly 128, Cys 127
6-ring N His 57 H-n 4,25 -09

DS: nang lwgng docking (kcal.mol?);

RMSD: D6 léch binh phurong trung binh géc (Root-mean-square deviation) (A)
L: Ligand; P: Protein; T: loai tuong tac; D: khoang cach tuong téc (A); E: ndng luong (kcal.mol)

Dua vao két qua docking c6 thé thay cac hop chat nghién ctru C1-C9 tuong tac

véi protein POCOC7 bang cac phdi tix -C-, -O- thdng qua cac twong tac nhw H-acceptor,
H-donor, H-n v6i cac amino acid ¢é trong protein POCOC7. Cac hop chat tiv C1-C9 di
chuyén vao cac héc tiém nang ctia protein POCOC7 d€ hinh thanh cac lién két véi cac
amino acid. Do d6, c6 thé thay rang hau hét cac gia tri docking déu cho két qua tdt tir -
8,7 kcal.mol* dén -13,0 kcal.mol". Trong d6, hop chat C8 (Spirost-5-en-3-ol, acetate) trc
ch& manh d6i vdi protein POCOC? véi gia tri DS -13,0 kcal.mol véi 4 lién két hydro (3
lién két H-acceptor va 1 lién két H-nt). Cac lién két hydro hinh thanh thong qua su lién
két gitra cac nguyén tir carbon va oxygen véi cac amino acid His 61, His 57, Gly 128, Phe
80 va kha nang tic ché protein POCOC7 cua hop chit C8 duoc tang cuong thong qua 12
trwong tac van der Waals. Bang cach so sanh ning luong docking va s6 lién két hydro c6
thé x4c dinh dwoc day sip xép theo chiéu giam dan kha ning ttc ché protein POCOC7: D
>(C8>C6>C4>C3>C1>C9>C2>C5>C7. Thong qua phwong phap docking phan ti
c6 thé budc dau xac dinh cac hop chat nghién ciu C1-C9 c¢6 kha nang tc ché duoc
protein POCOC7 cua vi khuan vom hong (S. pyogenes) va dinh hwdéng d€ phat trién cac
hop chat teong tu ¢6 kha nang e ché protein POCOC7.
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[C6-POCOCT7] [C7-POCOCT] [C8-POCOCT7] [C9-POCOC7] [D-POCOCT]

Hinh 5. M6 phong truc quan 2D-3D tie ché protein POCOC7 théng qua twong tac ctia cac nhom
chtic trong hop chat nghién cttu C1-C9 va thudc Penicillin G (D).

4. KET LUAN

Nghién cttu da dénh gid kha nang trc ché protein POCOC7 ctia cac hgp chat (C1)
Tetradecanoic acid, (C2) 6,10,14-trimethyl-2-pentadecanone, (C3) n-Hexadecanoic acid,
(C4) 9,12-Octadecadienoic acid, (C5) Tricosane, (C6) Tricyclo[6.3.1.0(1,5)]dodecan-9-ol,2-
benzoyloxy-4,4,8-trimethyl, (C7) 24-Norursa-3,12-diene, (C8) Spirost-5-en-3-ol, acetate (C9)
Cholesta-3,5-dien-7-one va thudc d6i chiing Penicillin G (D) bang phuong phap mo6 phong
docking phan ttx. Pa tién hanh xac dinh vj tri ti€p can t6i wu ctia cac hop chat C1-C9 va thude
Penicillin G (D) v6i protein POCOC7. Gid tri d 1éch binh phuong trung binh géc (RMSD)
ctia phéi tir véi protein trong cac phiic hop nghién cttu nhé hon 2A cho két qua docking
dang tin cay. Két qua mo phong docking phén tir chi ra cac hgp chat nghién ctu tee ché tot
protein POCOC7 véi chiéu giam dan kha néng trc ché protein POCOC7: D > C8 > C6 > C4 >
C3>C1>C9>C2>C5>(C7.

124



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 29, S5 2 (2025) ISSN: 2354-0842

LOI CAM ON

Nguyén Thi Ai Nhung ghi nhan sy hd tro mot phén cho nghién cttu ctia Pai hoc

Hué€ trong Chuwong trinh Nhém nghién cttu tiéu biéu [Ma s6: NCTB.DHH.2024.04].
Nghién ctru nay cting la két qua cuia “Giai thwong Qudc gia danh cho Phu nit trong Khoa
hoc L’Oreal-UNESCO nam 2023”.

[1].

[2].

13].

[4].

[5].

[6].

[7].

[8].

[9].

[10].

[11].

[12].

[13].

[14].

TAI LIEU THAM KHAO

Breitling R, Takano E. 2016. Synthetic biology of natural products. Cold Spring Harb.
Perspect. Biol. 8(10):a023994

Kunakom S, Eustaquio AS. 2019. Natural products and synthetic biology: where we are
and where we need to go. Msystems. 4(3):e00113-19

Obanla TO. 2017. Exposure effects of aspirin on growth and functionality of lactobacillus
rhamnosus and the development of a mutant strain using chemical mutagenesis

Avire NJ, Whiley H, Ross K. 2021. A review of streptococcus pyogenes: public health risk
factors, prevention and control. Pathogens. 10(2):248

Chen X, Zhao X, Deng Y, Bu X, Ye H, Guo N. 2019. Antimicrobial potential of myristic acid
against listeria monocytogenes in milk. J. Antibiot. (Tokyo). 72(5):298-305

Krishnaveni M, Dhanalakshmi R, Nandhini N. 2014. GC-ms analysis of phytochemicals,
fatty acid profile, antimicrobial activity of gossypium seeds. Int. |. Pharm. Sci. Rev. Res.
27(1):273-76

Aharoni A, Jongsma MA, Kim T-Y, Ri M-B, Giri AP, et al. 2006. Metabolic engineering of
terpenoid biosynthesis in plants. Phytochem. Rev. 5:49-58

Donova M V. 2017. Steroid bioconversions. Microb. steroids Methods Protoc., pp. 1-13
Essien EE, Walker TM, Ogunwande IA, Bansal A, Setzer WN, Ekundayo O. 2011. Volatile
constituents, antimicrobial and cytotoxicity potentials of three senna species from nigeria.
J. Essent. Oil Bear. Plants. 14(6):722-30

Radulovic N, Dekic M, Stojanovic-Radic Z, Palic R. 2011. Chemical composition and
antimicrobial activity of the essential oils of geranium columbinum 1. and g. lucidum
l.(geraniaceae). Turkish J. Chem. 35(3):499-512

Tarasova O, Poroikov V, Veselovsky A. 2018. Molecular docking studies of hiv-1 resistance
to reverse transcriptase inhibitors: mini-review. Molecules. 23(5):1233

Thai K-M, Le D-P, Tran T-D, Le M-T. 2015. Computational assay of zanamivir binding
affinity with original and mutant influenza neuraminidase 9 using molecular docking. J.
Theor. Biol. 385:31-39

Ngo T-D Du, Tran T-DD, Le M-TT, Thai K-MM. 2016. Computational predictive models
for p-glycoprotein inhibition of in-house chalcone derivatives and drug-bank compounds.
Mol. Divers. 20(4):945-61

Babu TMC, Rajesh SS, Bhaskar BV, Devi S, Rammohan A, et al. 2017. Molecular docking,

125



Nghién civu hoat tinh ctia mgt s6'hop chit tw nhién tkc ché"vi khudn vom hong (Streptococcus pyogenes)...

[15].

[16].

molecular dynamics simulation, biological evaluation and 2d gsar analysis of flavonoids
from syzygium alternifolium as potent anti-helicobacter pylori agents. RSC Adv.
7(30):18277-92

COCCI AG-P. 2017. Benzylpenicillin (penicillin g). Kucers’ Use Antibiot. A Clin. Rev.
Antibacterial, Antifung. Antiparasit. Antivir. Drugs, -Three Vol. Set, p. 23

Ding Y, Fang Y, Moreno ], Ramanujam ], Jarrell M, Brylinski M. 2016. Assessing the
similarity of ligand binding conformations with the contact mode score. Comput. Biol. Chem.
64(1):403-13

STUDY ON THE ACTIVITY OF SOME NATURAL COMPOUNDS
AGAINST Streptococcus pyogenes USING MOLECULAR
DOCKING SIMULATION

Tran Quang Huy?!, Pham Van Vinh?!, Nguyen Vinh Phu?, Phan Tu Quy?,
Bui Quang Thanh?, Nguyen Thi Thanh Hai?, Nguyen Thi Ai Nhung'*

Faculty of Chemistry, University of Sciences, Hue University
2Faculty of Basic Sciences, University of Medicine and Pharmacy, Hue University
SFaculty of Natural Sciences, Tay Nguyen University
*Email: ntanhung@hueuni.edu.vn
ABSTRACT

Some natural compounds: (C1) Tetradecanoic acid, (C2) 6,10,14-trimethyl-2-
pentadecanone, (C3) n-Hexadecanoic acid, (C4) 9,12-Octadecadienoic acid, (C5)
Tricosane, (C6) Tricyclo[6.3.1.0(1,5)]dodecan-9-ol,2-benzoyloxy-4,4,8-trimethyl, (C7) 24-
Norursa-3,12-diene, (C8) Spirost-5-en-3-ol, acetate (C9) Cholesta-3,5-dien-7-one and the
control drug Penicillin G (D) were studied for their ability to inhibit the protein POC0C7
by molecular docking simulation method. Positions 1 and 3 have been identified as the
optimal sites for the docking process, and the results show that protein POC0C7 is
inhibited by compounds C1-C9 and D with the order of inhibitory effectiveness: D >
C8>C6>C4>C3>C1l>C9>C2>C5>C7. The theoretical investigation suggests
all compounds have the potential to inhibit the POCOC?7 protein and apply it in the
treatment of throat diseases caused by Streptococcus pyogenes. These simulation

results will be used to guide experimental studies.

Keywords: Natural compounds, molecular docking simulation, protein POC0C?7,

Streptococcus pyogenes.
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