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Antimicrobial resistance is a global public health concern. Salmonella
is one of the microorganisms in which some resistant serotypes have
emerged, affecting the food chain. Therefore, research to find new
compounds with potential to inhibit antibiotic resistance Salmonella is
urgently needed. This study aims to determine the frequency of
antibiotic resistance genes appearing in the Salmonella genome
isolated in Vietnam and to screen compounds with potential inhibiting
antibiotic resistance related protein. Using bioinformatics tools, the
analysis results showed that the AAC(6)-laa gene has the highest
frequency in the studied samples. For virtual screening of bioactive
compounds with potential to inhibit antibiotic resistance, molecular
docking and pharmacokinetic properties prediction methods are used.
The results of the screening process found 4 most potential
compounds including KU-0058684, AdipoRon, BPIPP va CID
3447933. These compounds have high affinity to target proteins,
suitable pharmacokinetic properties for drug formulation, and can be
used as leading compounds in further drug development studies.
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Sang loc a0

Khéng khéng sinh 1a mot méi quan tam stc khoe cong dong toan cau.
Salmonella 1a mét trong nhitng vi sinh vat ma mot sé chung huyét
thanh khang thudc da xudt hién, anh huong dén chudi thie an. Do do,
nghién ciru tim ra cac hop chat méi cé tiém nang e ché khang khang
sinh 13 hét sirc can thiét. Nghién ciru ndy nham xac dinh tin suat xuét
hién cua gen khang khang sinh trong hé gen Salmonella c6 ngudn
gbc phan lap & Viét Nam va sang loc cac hop chét ¢ kha ning tc
ché khang khang sinh. Sir dung cong cu tin sinh hoc, két qua phan
tich cho thdy gen AAC(6") - laa cd tan s6 xuat hién cao nhét trong cac
mau nghién ciru. D& sang loc a0 cac hop chit c6 hoat tinh sinh hoc c6
kha nang rc ché gen khang khang sinh nay, cac phuwong phéap 1ap rap
phan tr va dy doan dic tinh duoc dong hoc duoc sir dung. Két qua
cua qué trinh sang loc da tim ra 4 hop chét tiém ning nhit bao gom
KU-0058684, AdipoRon, BPIPP va CID 3447933. Cac hop chit nay
c6 &i luc cao vai protein dich, tinh chit dugc dong hoc pht hop dé
ché tao thanh thudc, cé thé duoc st dung lam hop chéat hang dau
trong cac nghién ciru phat trién thuéc tiép theo.
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1. Giéi thiéu

Khéng sinh dong mot vai trd quan trong trong giam ty 1& mac bénh va tr vong do céc bénh
nhiém khuan. Tuy nhién, viéc str dung khang sinh cho ngudi va dong vat thudng xuyén va qua muc
gay ra cac van dé suc khoe I6n, bao gom su hién dién ciia du luong khang sinh trong mé co thé va
cac san pham chin nudi; dac biét 1a sy khang thudc cua mam bénh voi thube khéng sinh. Hién
tuong vi khuan khang khang sinh (KKS) xuét hién ngay cang phé bién, khéng nhiing anh huong
nghiém trong dén sirc khoe va kinh té ciia nguoi dan ma con 1am gia tang ty 1é mac cac bénh nhiém
trang, déc biét la cac bénh nhiém vi khuan da khang [1], [2]. Vei tinh trang nhu hién nay, KKS tro
thanh mot trong nhitng méi de doa sirc khoe quan trong nhat hién nay trén toan cau [2].

Salmonella la thc nhan gy bénh hang dau cho con ngudi qua con duong thuc pham va la méi
quan tam dang ké dbi véi siac khoe cong dong trén toan thé gisi [3]. Chi Salmonella bao gom
nhiéu loai vi khuan gram am, hinh roi gay ra khoang 115 triéu ca nhidm tring & nguoi va
370.000 ca tir vong mdi nam [4]. Viéc diéu tri bénh do Salmonella gay ra ngay cang khé khin do
hién twong KKS xuét hién ngay cang phé bién [5].

Ti Ié khang khang sinh ngay cang ting & Salmonella. Tan suat gen khang tetracycline trong s6
Salmonella spp. cua cac chung phan lap tir cac loai thit khéc nhau & nhiéu nudc khac nhau duoc
xac dinh tir 50 d&én 76% [6]. M6t s6 nghién ciu con ghi nhan tan suat Salmonella dé khang voi
tetracycline cao hon tir 80 dén 100% [7]. Ty 1é cac ching vi khuan khéng sulfonamide trong cac
bao céo thay di kha rong tir 5,2 dén 100% véi tan sb trung binh 1a 57,4% [8], [9].

Céc phuong phép tinh toan str dung cac ung dung tin sinh hoc da tr¢ thanh mot phan quan
trong cua nhiéu nghlen ctiru khdm phé thuéc, tir xac dinh hop chét dan dau, t6i uu hoa va du doan
dugc dong hoc [10]. Y tuong ddng sau sang loc 4o 1a kiém tra cac hop chat bang tinh toan dé
giam sb luong cac hop chat can dugc sang loc bang thuc nghiém, do d6 giam thoi gian va chi phi
cua cac thi nghiém vat ly.

Viéc xac dinh chinh x4c cac gen KKS, dic biét 1a gen c6 tan suit xuit hién cao 1a diéu can
thiét dé hiéu su xuat hién, phat trién cia gen KKS ciing nhu phat trién cac loai khang sinh méi
nham vao cac gen KKS cd tan suat xuat hién cao. Cac co ché sinh hda cua KKS nhu khang
enzym dugc coi la muc tiéu thude co gia tri dé diéu tri bd sung cac bénh nhidm trang do vi khuan.
Trong nghién ciu nay, ching toi tién hanh phan tich trinh tu dé tim ra gen KKS c6 tan suat bién
doi cao nhat, tir d6 xac dinh muc tiéu cia qua trinh sang loc 40. Vi dinh huéng kham pha tiem
nang cua hgp chat tir tu nhién, tao thu vién céc hop chét tiém niang khang sinh va sang loc kha
nang gan két cua cac hop chat nay véi protein muc tiéu da xac dinh ¢ budc trén. Cac hop chat
tiém nang nhat duoc tiép tuc kiém tra tuong tac va xac dinh cac tinh chit duoc dong hoc.

2. Phwong phap nghién ciru
2.1. Thu nhdn da li¢u bé gen Salmonella

Dit ligu bo gen Samonella cng b6 tir nam 2000 dén 2021 véi dia diém lay mau la Viét Nam,
dugc khai thac tir co s¢ dir liéu cua Trung tdm Thong tin Céng nghé sinh hoc Quoc gia My
(NCBI).

2.2. Tim kiém gen khang khang sinh trong bg gen

Cong cu ResFinder 4.1 dugc sir dung dé tim kiém sy hién dién cua gen KKS tir cac b gen
Salmonella da thu nhan. Tan suat xuat hi¢n gen KKS dugc tinh toan dya trén s6 gen KKS phat
hién duoc trén tong so bo gen khao sat.

2.3. Xay dung thw vién cac hep chat t nhién c6 kha nang itc ché vi khudn

BO swu tip 1454 hop chdt hoat tinh sinh hoc trong co s¢ dir ligu Enamine
(https://enamine.net/) va thu vién 500 hop chat c6 kha nang khang khuan c6 nguon goc tu nhién
dugc chon théng qua cac nghién ciru da co trude day duoc sir dung dé sang loc cac hop chat uc
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ché KKS tﬂién’l nang. Cac hop chat nay dwoc t6i thiéu hoa nang luong va chuyén sang dinh dang
phu hop dé tién hanh lap rap phéan tir vai protein muc tiéu bang phan mém Open Babel.

2.4. M6 phéng va xac minh cdu trac khéng gian 3D cia protein muc tiéu

Do khéng c6 cau trdc ba chiéu caa ACC(6)-1aa tir vi khuan Salmonella trong ngan hang di
ligu protein (PDB), md hinh cu triic cia ACC(6°)-laa duoc xay dung bang cch sir dung phuong
phép tlep can mo hinh so sanh tuong dong sir dung chuong trinh MODELLER 9.22. Chét lugng
clia CAc CAu triic mo hinh duoc danh gia bang cach so sanh biéu do Ramachandran, diém ERRAT,
diém xac minh veryfy3D bang chwong trinh phan tich va xic minh ciu tric SAVES
(https://servicesn.mbi.ucla.edu/SAVES/)

2.5. Sang lgc do va gdn két phan tie

Qua trinh sang loc 4o thuc hién theo qui trinh da cong bd trude day [11]. Cau tric 3D cua
protein muc tiéu 14 ACC (6’)-Iaa sau khi dugc md phong va xac minh s& dugc xi |i bang phan
mém Discovery studio dé loai bo ddng yéu td, bd sung hydro va dién tich cho cau trac dé chuan
bi cho Iap rap phan tir. Chuong trinh Autodock vina 4.2 tich hop trén nén tang PyRx 0.8 duoc st
dung dé thuc hién sang loc a0 dua trén &i luc caa 1954 hop chat tng cir vién vai cau tric tinh thé
cua protein dich. Qua trinh 13p rdp phan tir dwoc tién hanh véi cac thong sb tam ludi tim kiém x:
25.7722, y:393201, 2:39.1884, tdi thiéu hoa ning luong bang phuong phap uff. Tir két qua phan
tich nang lwong gan, cac hop chat co diém nang luong lién két thap nhat va nho hon — 10
Kcal/mol dugc xem xét dé nghién ctru thém.

2.6. Dw dodn tinh chit dwoc dpng hec ciia cac hop chdt tiém ning

Tinh chit dugc dong hoc caa cac hop chit lra chon duoc dy doan bang céng cu SwissADME
http://www.swissadme.ch/index.php. Céng cu SwissADME phan tich nhiéu khia canh quan trong
cua thude nhu tinh giéng thude, tinh wa béo, kha nang hoa tan trong nude, duoc dong hoc, tinh
thudc va cac dic tinh hda hoc. Cac cau tric SDF cua cac hop chit duoc tai xubng tir PUBCHEM,
dugc dua vao may chit SwissADME va dugc chuyén d6i sang dinh dang SMILES. Cac tng cir
vién phu hop gin véi protein ACC(6’)-laa va ciu tric cua chung dugc chuyén déi thanh dinh
dang PDB bang cach sir dung PyMOL. Chi tiét dic diém gan két caa cac hop chit lva chon duoc
Véi protein dich dugc phan tich bang chuong trinh Ligplot +.

3. Két qua va ban luan

3.1. Phan tich tan sudt xudt hién ciia gen khang khang sinh ¢ Salmonella trong cac méu thu
nhgn tgi Viét Nam

Trong tong s6 242 trinh ty Salmonella duoc ldy mau tir Viét Nam dugc cong bé tir nam 2001
dén nam 2021 trong co s& dit lieu NCBI thi c6 24 mau phan tich ghi nhan c6 gen KKS, twong
ng ti 16 9,91%. Két qua phan tich tan sé xuat hién gen KKS theo loai mau dugc thé hién & hinh
1. Két qua cho thiy trong s6 cac mau phét hién cd gen KKS, hon 60% la mau thit ga, mot sb
luong it 1a thit lon. Khang khang sinh & mau ca ghi nhan rat thip. Trong khao sat nim 2015 ¢
Viét Nam, c6 dén 28 loai khang sinh thudc 10 nhom da dugc phat hién trong thire in cho ga, 63%
¢6 chira it nhat 2 loai khang sinh [12]. Tuong tu, khao sat 540 trang trai nudi ga thi c6 dén 87,9%
cho biét da sir dung chat khang sinh trong quéa trinh san xuat [13]. Viéc chin nudi ga sir dung qué
nhiéu khang sinh c6 thé 1a nguyén nhan gay nén hién tuong KKS. Nghién ctru trén ciing chi ra ti
I& 16n trang trai nudi lon sir dung khéang sinh, tuy nhién phan tich tan sé xuét hién gen KKS dua
trén bo gen & nghién ciru ndy chi ra sé luong thap cac mau phat hién c6 KKS, diéu nay c6 thé Ii
giai 1a do s& mau thit lon dugc lay phan tich thip hon nhiéu so véi miu thit ga. Két qua phan tich
kiéu gen cua cac mau co ghi nhan KKS duoc thé hién ¢ hinh 2.
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Hinh 1. Tan sé xudt hién gen KKS trong Salmonella dwoc thu nhdn tai Viét Nam theo logi mdu
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Hinh 2. Tan sudt xudt hién gen KKS trong Salmonella dwoc thu nhdn tai Viét Nam theo kiéu gen va kiéu hinh

Phan tich kiéu gen caa cac mau cd ghi nhan KKS cho thay, trong cdc mau thu nhan xuét hién
rat nhidu gen KKS. C4c nghién ctru trude ddy da phat hién Salmonella c6 ty 1é dé khang cao véi
tetracycline va sulfonamide [14]. Cac gen KKS trén d¢ao khang nhidm sic thé nhu blaTEM, strA-
strB, sul2 va tetB duoc tim thiy & nhiéu chung salmonella [15], [16]. Cac gen khang tetracycline
duogc phat hién thuong xuyén nhat tir Salmonella Ia tetA va tetB [16]. Gen sull va sul2 1a nhiing
gen khang sulfonamide thuong xuyén nhat hién dién ¢ Salmonella [17]. Cac gen khéng
fluoroquinolone qnrS1 va AAC(6’)lb-cr ciing dugc phat hién [18]. Cac gen khang f-lactamase
nhu blaCTX-M-1, blaCTX-M-14 va gen khang colistin qua trung gian plasmid nhu mcr-1 and
mcr-3 ciing dugc bdo cdo phéat hién trong salmonella [19], [14]. Gen yfhPin va soxR khéang
carvacrol duoc phét hién trong S.Typhimurium [20]. Nghiém trong hon, hau hét céc nghién cau
chi ra rang, phan Ién cac mau khang 1a khang da thudc. Cac chung Salmonella mang cac gen
khang dugc tap hop trong qua trinh chuyén vi tdng hop nhu catA, sull, sul2, dfrA, blaTEM-1,
strB, tetA, tetB, tetC va tetD [2], [12], [15], [21]. Gen KKS XUt hién véi tan suat cao nhat la
AAC (6°)-laa vo1 hon 50% s mau xuat hién. Cac gen khéc nhu Tet(A), floR, dfrA14 va blaTem
cling xuét hién véi tan sé kha cao, twong tng 37, 29 va 29%. Céc gen aadA7, aaDA27, cat A1 ma
héa cho viing ma hoa integron cua gen KKS aminoglycoside nucleotidyltransferase c6 tan suat
thap nhét. Phan tich theo kiéu hinh cho thay, tan sé xuét hién gen khang véi Aminoglycoside la
cao nhét 36%, beta-lactam 13 19%, tetracyline va penicol thap hon, trong tng 8 va 6,4%. Nhu
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vay, AAC (6’)-laa 1a gen KKS c6 tan suat xuat hién cao nhat. Pay 1a gen qui dinh kha ning
kha&ng vai cac khang sinh aminoglycoside nhu kanamycin, tobramycin, amikacin va gentamicin
qua trung gian cua cac enzym lam thay doi cac loai thudc do bang céach acetyl hoa, adenyl hoa
hodc phosphoryl hoa. Cac enzyme AAC (6°) bat hoat co chit bang cach acetyl hoa cac
aminoglycoside ¢ vi tri 6°.

3.2. Sang lgc do hep chdt gisng thudc co tiém ning trc ché KKS

Dé c6 thé tién hanh sang loc cac chat c6 tiém niang khang ACC (6°)-laa, thong tin cau truc ba
chiéu cua enzym nay can duoc xac dinh. Hién tai, chua co cau tric xac dinh bang thyc nghiém
cong bd, do d6 ching toi tién hanh mé phong cau tric enzym nay dua trén trinh tu chudi peptide
ma hda gen AAC(6')-laa. Két qua phan tich twong dong bang chwong trinh Blastp cho thay trinh
tuy gen AAC(6°)-laa trong cAc mau phan tich twong déng 100% vai cryptic aminoglycoside N-
acetyltransferase AAC(6')-ly/laa cua Salmonella tir co s¢ dir liéu NCBI. St dung trinh tu nay,
ching téi md phong cau tric cua protein ma héa cho AAC(6°)-laa bang chuong trinh Swiss
modeller.

Bang 1. Cac hop chdt ¢é nang lwong lién két véi protein dich thdp nhdt

Niing lwong gin

STT Tén hop chat (Kcal/mol)
1 21582613 -11,8
5-(4-Pyridinyl)-N-[2-[4-(2-pyridinylmethyl)-1-piperazinyl]-5-
2 (trifluoromethyl)phenyl]-2-furancarboxamide -10,8
3 122724 -10,6
4 KU-0058684 -10,4
7-{[(6-methylpyridin-2-yl)amino][4-(trifluoromethyl)phenyl]methyl}quinolin-
5 8-ol -10,3
6 Dactolisib -10,3
N-(1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-4-(1,3-dioxo-
7 1H-benzo[de]isoquinolin-2(3H)-yl)butanamide -10,3
8 Q-203 -10,3
9 Rifampicin -10,3
10 AdipoRon -10,1
11 Brequinar -10,1
12 NP118809 -10,1
13 BPIPP -10
14 GSK_572016_Lapatinib -10
15 CID 3447933 -10

Két qua md phong thu nhan dugc md hinh 3D cua protein ma héa tir gen AAC (6°)-laa, dua
trén khudn mau 1a 1S5K véi GMQE 12 0,92 va Qmean 14 0,88. 1S5K la cau tric Aminoglycoside
N-Acetyltransferase AAC(6')-ly trong phuc hop voi CoA, co do phan giai 2,40 A. Biéu do
Ramachandran danh gia héa hoc 13p thé cua protein bang cach phan tich su phan b6 céc géc nhi
dién xwong sdng (phi va psi) cua tung gbc axit amin cho thay rang, tong sé du luong & cac ving
dugc wa chuong nhat lan lugt 12 90% va 95,5% va khong c6 du lugng nao dugc tim thdy & cac
ving khong dugc phép. Cac gia tri ERRAT cung cap sd liéu thong ké vé cac tuong tac khdng lién
két gitra cac loai nguyén tir khac nhau duogc tim thay 1a 70,3968 va 79,433. Biém Verify 3D xac
dinh kha ning twong thich cua cau trdc 3D vai trinh ty axit amin ciia n6 1a 95,52% va 91,49%
dbi véi ACC(6°)-laa va mau cta nd twong wng. CAc théng s6 md phong déu cho thay mé hinh
xéy dung bang Swiss modeller c6 chat lwong tot, c6 thé dung 1am clu tricc dich dé tién hanh
nghién cau 13p rap phan ti. Sir dung Autodock vina trén nén tang Pyrx, chling toi tién hanh lip
rap phan tir véi 1945 hop chat hoat tinh sinh hoc tir b suru tap. Dé Kiém tra phuong phap 1ap réap
phan tir, ching t6i sir dung cic khang sinh khang Aminoglycoside da biét nhu gentamicin,
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amikacin, tobramycin lam chat chuan dé xac dinh ning luong lién két voi muc tiéu. Két qua cho
thiy cac khang sinh nay déu c6 mirc ning luong gan véi protein dich thép, tuong ung -7,4, -8,0
va -8,2 Kcal/mol. Dé qué trinh sang loc c6 do tin cdy cao, ching toi quyet dinh chon muc nang
lugng gan nho hon -10 Kcal/mol 1am mic tiéu chuan sang loc. Két qua lap rap phan tir 1945 hop
chat tim dugc 15 hop chét c¢6 nang luong gan thap hon 10,0 Kcal/mol nhu Bang 1.

Dé tiép tuc sang loc hop chit tiém nang, chung toi sir dung cong cu SWISS-ADME du doan
cac thong s6 bao gdom dic tinh duoc dong hoc, ban chat gidng thudc va tinh than thién vai hoa
hoc thudc ciia mot hoac nhiéu phan tir nho dé hd tro viéc kham pha thude [22]. Két qua phan tich
thudc tinh duoc dong hoc thé hién ¢ Hinh 3 va Bang 2. Trong do, cac cham mau xanh lam cho
biét cac phan tir duoc du doan 1a bi ddy ra khoi than kinh trung wong boi P-glycoprotein va cac
chdm mau d6 cho biét cac phan tir dugc dy doan 1a khong bi dao thai. Biéu do cho thay chi cd
hop chat AdipoRon, NP118809 va BPIPP c6 thé van chuyén thy dong qua rao chan ¢ ndo (nam
trong viing mau vang -BBB). Hau hét cac chat con lai c¢6 thé hap thu qua dudng tiéu hda (ving
mau tring-HIA). C6 4 hop chat thoa man céc quy tac vé tinh gidng thudc theo nhiéu dé xuat khéac
nhau cua Lipinski, Ghose, Veber, Egan va Muegege bao gdm KU-0058684, AdipoRon, BPIPP va
CID 3447933. C4c hop chét nay ciing it vi pham cac tinh chit cua hop chit dan dau va c6 chi sb
hoat tinh sinh hoc tuong d6i t6t. Ching t6i lya chon 4 hop chat nay dé tiép tuc phan tich kiém tra
tuong tac vai protein muc tiéu.

Bang 2. Phan tich tinh giong thudc cia cac hop chat muc tiéu

Hop S6 tinh chat vi pham theo quy tic Piém s6 giong chat dAn  Piém hoat tinh sinh

chit Lipinski diu hoc
1 1 2 0,55
2 1 3 0,55
3 1 2 0,85
4 0 1 0,55
5 0 2 0,55
6 0 2 0,55
7 0 1 0,55
8 1 3 0,55
9 3 2 0,17
10 0 3 0,55
11 0 2 0,85
12 1 3 0,55
13 0 1 0,55
14 1 3 0,55
15 0 2 0,55

o1

Hinh 3. Biéu do BOILED-Egg phan tich kha ndng véan chuyén cia cac chat muc tiéu

3.3. Kiém tra twong tdc giita cac hop chdt tiém ning va protein dich
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Két qua phan tich twong tac gitra 4 hop chat tiém ning duoc lya chon bang chuong trinh phén
tich twong tac protein va phoi tir Ligplot + va hinh anh cau trac 3D cua twong tac nay thé hién
bang chuong trinh Pymol 6 Hinh 4.

Hinh 4. Phan tich twong tdc gia cac chat lwa chon véi protein myc tiéu bang Ligplot+ va trinh dién
twong tac bang Pymol
Két qua thé hién su gan két chat ché giita cac hop chét lya chon va protein dich bang lién két
ki nuéc va lién két hydro. S6 luong lién két va khoang cach téi thiéu cua cac tuong tac nay duoc
thé hién ¢ Bang 3.
Bang 3. Phdn tich twong tac gia 4 hop chdt lira chon véi protein dich

Adiporon  BPIPP KU-0058684 CID 3447933

S6 tuong tac ki nuée 8 5 7 5
S6 lién két hydro 3 1 3 1
Cau mubi 0 0 0 1
Khoéng cach trung binh twong tac ki nudc (AP) 3,43 3,49 3,42 3,67
Khoang céch trung binh lién két hydro 2,88 3,12 2,61 2,36

Nhu vay, Adiporon va KU-0058684 c6 s6 twong tac ki nude va lién két hydro voi protein muc
tiéu nhidu hon 2 hop chit con lai va khoang cach trung binh cua cac twong tdc cling ngan hon.
Dic biét, hop chat CID 3447933 tao cau mudi tai axit amin sé 115 (ASP).

AdipoRon la mét chat chii van phan tir nho tong hop ¢ chon loc, hoat dong bang duong udng
cua thy thé adiponectin 1 (AdipoR1) va thu thé adiponectin 2 (AdipoR2). AdipoRon di thu hit
su quan tim nhu cac lidu phap tiém ning cho bénh béo phi, tiéu duong, bénh tim mach, bénh gan
nhiém m& khong do rugu va toan canh céac bénh ly khac. Nghién cau cua Yosuke Masamoto va
cong su chi ra hoat tinh khang khuan cua AdipoRon [23].

KU-0058684 1a mot chat tic ché PARP va DNA-PK manh. Thudc wc ché PARP 1a mot loai
thudc diéu tri ung thu. Cac chat e ché PARP hoat dong bang cach ngin chin cac té bao ung thu
stra chira, cho phép ching chét. Nhitng loai thuc nay 1a mét loai liéu phap nhiam muc tiéu.

BPIPP la mét chét tc ché khong canh tranh cia guanylyl va adenylyl cyclase ngin chin sy
tich tu cGMP. Pay 1a chat c6 hoat tinh khang sinh dang dugc quan tam nghién cuu.

Hop chit c6 ma sb CID 3447933 dugc xac dinh la c6 tiém ning uc ché AmpC Beta-
Lactamase thong qua thir nghiém hoat tinh. Chat ic ché KKS 1a nhiing hop chat ¢6 thé 1am ting
hiéu qua cua cac loai thudc khéang sinh hién nay bang cach chéng lai cac co ché dé khang duoc sir
dung chéng lai ching.

Két qua sang loc cua ching toi chi ra rang, 4 hop chat KU-0058684, AdipoRon, BPIPP va
CID 3447933 c6 kha niang gin véi protein ma hoa cho gen ACC(6°)- laa, 1a mét gen tham gia tinh
KKS ctia vi khuan. Nhu vay, ngoai cac tinh chat da biét dén, nghién ctu nay goi ¥ rang cé thé sir
dung cAc chat trén nhu 1a chat wrc ché KKS. Céc chét nay c6 thé c6 hoac khdng co tac dung khang
khuan tryuc tiép va cé thé duoc sir dung dong thoi hoic két hop véi khang sinh. Cac nhém chat tc
ché KKS chinh hién dang dugc nghién ciru bao gom chét tic ché enzym, chét 1am bén mang va chat
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tc ché bom dong chay. Mot s6 hop chét nhu BPIPP va CID 3447933 duoc béo céo la c6 hoat tinh
khang sinh néu c6 thé thém hoat tinh rc ché KKS s¢& 1a mét loai khang sinh méi rat tiém nang.

4. Két luan

KKS dang 1a van d¢ cap béach hién nay, vi thé tim kiém chét uc ché kha niang KKS 1a nhiém
vu nghién ctiu hét suc can thiét. Nghién ciu sir dung cac cdng cu tin sinh hoc nham xéac dinh gen
KKS c6 tan suat cao va tim kiém chat uc ché KKS méi. Nghién ctru da xac dinh dugc gen KKS
c6 tan suat xuat hién cao nhat trong bo gen Salmonlla thu nhan tir mau thit ga 1a gen ma héa cho
enzyme aminoglycoside N-acetyltransferase. Sang loc véi 1945 hop chit hoat tinh sinh hoc da
lya chon duoc 15 hop chit c6 kha ning lién két manh voi AAC (6°)-laa; trong d6 co 4 chit la
KU-0058684, AdipoRon, BPIPP va CID 3447933 dap ung c4c yéu cau dé phét trién thanh chat
dan dau trong nghién ctru phat trién thuc. Nghién ctru nay 14 co so dé tién hanh cac nghién ciru
thuc nghiém tim kiém hop chét ac ché kha ning KKS cua Salmonella va cac ching vi sinh vat
khéac c6 mang gen AAC (6°)-laa.
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