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Tém tiit:

E. coli sinh enzyme p-lactamase pho rong (ESBL) 14 vi khuin giy bénh nguy hiém & nguoi do kha ning khang nhiéu loai
khang sinh. Pay 1a vin dé dic biét nghiém trong trong bdi cinh sé lwong khang sinh méi dwge dwa vao sir dung trong
diéu tri cac bénh nhiém trung do vi khuin ngay cang it. Diéu nay din téi moi de doa vé sirc khoe cong dong c6 quy md
toan ciu va dit ra nhu ciu cap thiét phai c6 cac khang sinh méi trong diéu tri bénh nhiém khuan. Trong nghién ctru
nay, cac tac gia khao sat dic tinh khang khuin ciia mét chiing xa khuin phén lap dwoc tir thye vét - chiing xa khuin
SS473 phin 1ap tir cdy Xwong khi (Clinacanthus nutans) thé hi¢n hoat tinh khang lai cic chiing vi khuin E. coli sinh
ESBL giy bénh phan lip tir 1dim sang. Ngoai ra, chiing SS473 c6 pho khing khuin rong khi thé hi¢n hoat tinh khang
khuin trén nhiéu loai vi khuin giy bénh khic nhau. Mdi trwong nudi ciy cé6 anh hudong dén hoat tinh khang khuén ciia
chiing SS473. Trong thi nghiém khao sat tinh bén, hoat tinh khang khuén ciia chiing SS473 vin dwgc duy tri dén nhiét
dd 80°C, tuy nhién hoat tinh nay bi mat & pH 3 va pH 13. Hoat tinh khang khuan ciia SS473 khong bi anh hwéng khi bi
xir Iy bing tia UV va protease. Duwa trén két qua phén tich hinh thai véi méi trwomg dic trung cho nhém xa khuin va
gidi trinh tw gen 16S rRNA, chiing SS473 dworc xac dinh thudc chi xa khuin Streptomyces va dwge goi 1a Streptomyces sp.
$S473. Két qua nay la tién dé cho cac nghién ciru tiép theo nham xic dinh hop chit thir cip cé hoat tinh khang khuin
tir chiing SS473 ciing nhw nghién ciru con dwong sinh tong hop hop chit ¢ hoat tinh khang khuan.

Tir khéa: E. coli, ESBL, khang khufm, SS473, Streptomyces.

Chi s6 phén logi: 3.5

Thoi gian gan day, ty 1¢ vi khuan E. coli sinh ESBL (enzyme
beta-lactamase phd rong) gdy bénh dang ting 1én mot cach
nhanh chong & nhiéu noi trén thé gidi, dac bi¢t 1a cac nudc thude
khu vue chau A [1-3]. ESBL 1a mot nhém enzyme & vi khuédn
0 tac dyng gitip vi khuédn khang lai cac khang sinh thugc nhom
B-lactam gom cephalosporin va mdt s0 dong khang sinh khic.
Céc nghién ctru tai cong dong ciing cho thay ty 1€ nguoi khoe
manh nhiém E. coli sinh ESBL dang c6 chleu hudng tang dan ¢
hau hét cac chau luc [4]. O Viét Nam, mot s két qua nghién ctru
gin day cho thiy E. coli sinh ESBL hién dién trén bénh nhan kha
cao. Két qua khao sat truc khuan Gram 4m sinh B-lactamase pho
rong phan lap tai Bénh vién Dai hoc Y dugc TP H6 Chi Minh
cho thdy ti 1¢ nhidm vi khuan sinh ESBL chiém 32,4%, trong
d6 E. coli chiém ti 1& cao 71,2% va céc chung vi khuén sinh
ESBL dé khang cao vdi cac nhom khang sinh aminoglycosides
(trr amikacin) va fluoroquinolones [5]. Mot nghién ctru khac tai
bénh vién Chg Riy cho théy 174 méau phan ciia bénh nhan khong
nhiém khuén tidu hoa dén kham bénh c6 133 méu (76,4%) co vi
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khuan sinh ESBL va chu yéu 1a E. coli 65,8% [6].

Xa khuén ni tiéng vi kha ning sinh céc chit chuyén hoa thi
cap co hoat tinh sinh hoc nhu khang vi sinh vat, khang phan bao, irc
ché enzyme, Uic ché mién dich va cac dc tinh sinh hoc quy khéac.
Hién nay, khoang hai phan ba thudc khang sinh dang dugc sir dung
& nguoi va dong vat c6 ngudn gdc tir xa khuan, diéu nay cho thay
tAm tmg dung rat 16n cta xa khuan trong san xuét cac thudc khang
khuan c6 ngudn gdc vi sinh vt [7]. Xu hudng dé khang khang sinh
hién nay dang tao dong luc cho céc nha khoa hoc nd lyc tim kiém
céc loai khang sinh méi hiéu qua hon trén céc chung vi khuén da
khang thudc. Pién hinh tai Nhit Ban, khang sinh méi yatakemycin
duge tach chiét tir Streptomyces sp. TP - A0356 cho hiéu qua
khang lai nim Aspergillus fumigatus, Candida albicans va chong
lai cac té bao ung thur vé6i gid tri MIC (ndng do tre ché toi thidu) 1a
0,01-0,3 mg/ml [8]. Tai Han Qudc, chung xa khuan Streptomyces
sp. C684 da dugc phan 1ap va cho thay kha ning sinh chat khang
sinh laidlomycin, chét nay co thé tiéu diét ca tu ciu khudn khang
methicillin (MRSA) va cac cau khuan khang vancomycin (VRE)
[9]. Khi phén lap trén 20 mau dét, Al-Huluva cong su cling phan lap
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Abstract:

The broad spectrum p-lactamase-producing E. coli
(ESBL) is a dangerous bacterial pathogen in humans
due to its resistance to many antibiotics. This is especially
serious in the context of a limited number of new
antibiotics for treating bacterial infections. This leads to a
global public health threat and places an urgent need for
new antibiotics. In this study, the authors investigated the
antibacterial properties of an actinomyces strain isolated
from the plant Clinacanthus nutans against the ESBL-
producing E. coli strains. These actinomyces strains were
designated as SS473. Moreover, SS473 showed a broad
spectrum of antibacterial activity on several clinically
isolated pathogenic bacteria. Culture media have
different effects on the antibacterial activity of SS473. In
stability tests, the antibacterial activity of strain SS473
remained at a temperature up to 80°C but was lost at
pH 3 and 13. By contrast, the antibacterial activity was
not affected by UV and protease treatments. Based on
the results of morphological identification with specific
media for Streptomyces and molecular identification on
16S rRNA gene, strain SS473 was suggested to belong
to the Streptomyces genus and was named Streptomyces
sp. SS473. The results in this study will pave the way for
the following research on the identification of secondary
metabolites having antibacterial activity and their
biosynthetic pathways in Streptomyces sp. SS473 in the
future.

Keywords: antibacterial activity, E. coli., ESBL, SS473,
Streptomyces.
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dugc chung Streptomyces khang E. coli sinh ESBL manh nhit voi
duong kinh vong khang khuan 1 tir 12-16 mm [10]. Tai Viét Nam,
mdt nghién ctu phan 1ap dugc ching S. autotrophicus HDL 3.16
tir viing ven bd bién Viét nam, chung nay cling cho thy tong hop
duoc chét ¢6 hoat tinh khang khuan cao [11].

Méi day, cac nghién ctru tap trung phan lap cic chung xa
khuén nodi sinh trén thuc vat, két qua cho théy phat hién duogc
vai ching xa khuén c6 kha nang khang lai cdc vi khuin khing
thudc. Pién hinh nhu ching Streptomyces sp. SS004 dugc phan
lap tir céy Trinh nir hoang cung (Crinum latifolium) c6 kha nang
khéng lai ca nhimg vi khuan khang khang sinh va c6 thé nuoi ciy
[12]. Phan tich hoat chat tir dich chiét etyl axetat cua chung S.
cavourensis YBQ39 phan 1ap trén cay Qué & tinh Yén Béi thu duoc
cac chat 1-monolinolein, bafilomycin D, axit nonactic, daidzein,
3’-hydroxydaidzein. Céc chit nay thé hién hoat tinh khang khuan
chong lai ca S. aureus khang methicillin ATCC 33591 (MRSA) va
S. epidermidis ATCC 35984 (MRSE) khang methicillin. Trong do,
1-monolinolein, bafilomycin D duge & xuét 1a chit e ché ca vi
khuan khang thuoc va cac dong té bao ung thu [13]. Két qua nay
cho thay, nhiéu trién vong phan 1ap va nuéi cay duge cac chung xa
khuan tir thuc vat co kha nang khang lai cdc ching vi khudn gy
bénh va 1a tién d& dé nghién ciru, san xuét cdc thudc khang sinh
khang lai cac ching vi khuan dé khang khang sinh.

Doi tuong va phuong phap nghién ciu

Vit liéu

Chiing xa khuan SS473 duoc phan Iap tir cdy Xwong khi tai
Chiia Sam Rong, tinh Tra Vinh. Cac ching vi khuan gay bénh gom
Enterobacter cloaceae, Acinetobacter baumannii, Escherichia
coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterococcus
faecium phan 1ap tir 1im sang va dugc cung cép boi Trung tam
Nghién ciru va Ung dung Sinh hoc TP HO Chi Minh. Céc hoa chat
va thanh phan ctia méi truong sir dung trong nghién ctru dugc cung
cp boi Xilong (Trung Qudc), Himedia (An Do), Bioline (Anh).
Céc primer dugc cung cdp boi Phi Sa Biochem (Viét Nam). Céc dia
khang sinh duoc cung cap boi Cong ty Nam khoa Biotek (Viét Nam).

Xdc dinh kha nang sinh ESBL ciia cdc chiing E. coli

Céc ching E. coli trong nghién ctru nay dugc nudi cdy trén moi
truong Nutrient agar tir 16-18 gio 6 37°C. Sinh khdi duoc thu nhan
va hoa trong nude mudi sinh 1y (0,9%) & ndng d6 10° CFU/ml. Sau
d6, dich vi khudn duoc trai trén moi truong MHA. Céc khoanh gidy
loc chira khang sinh (khoanh khang sinh) bao gom cefpodoxime (10
ug), ceftazidime (30 pg), aztreonam (30 pg), cefotaxime (30 pg),
ceftriaxone (30 pg) duoc dat trén dia MHA chita E. coli dé thuc
hién kho sat ban dau sinh ESBL (initial screen test). Dé khéng dinh
kiéu hinh sinh ESBL (phenotypic confirmatory test), cic khoanh
khang sinh ceftazidime (30 pg), ceftazidime/clavuanic acid (30/10
ng), cefotaxime (30 pg) va cefotaxime/clavuanic acid (30/10 pg)
dugc dat trén dia MHA chira E. coli. Cac dia MHA duoc u 6 37°C
trong 16-18 gio. Két qua khang sinh d6 dugc ghi nhan bang cach do
duong kinh vong vo khuan xuat hién quanh céc khoanh khang sinh.
Chiing E. coli dugc xac dinh sinh ESBL khi c6 vong vo khuan di
v6i cac khang sinh trong thir nghiém khao sat ban dau cu thé nhu
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sau: cefpodoxime <17 mm; ceftazidime <22 mm; aztreonam <27
mm; cefotaxime <27 mm; ceftriaxone <25 mm. Chung E. coli dugc
khing dinh kha nang sinh ESBL trong thir nghiém khang dinh kiéu
hinh khi vong v6 khuan tir khoanh khang sinh ceftazidime/clavuanic
acid 16n hon vong vo khuén tir khoanh khang sinh ceftazidime 5 mm
va vong vo khuén tir khoanh khang sinh cefotaxime/clavuanic acid
16n hon vong vo khudn tir khoanh khang sinh cefotaxime 5 mm. Cac
chi tiéu xac dinh kha nang sinh ESBL dugc thuc hi¢n theo hudng
dan ciia CLSI (Clinical Laboratory Standards Institute - M¥) [14].

Xdc dinh phé khdng khudn ciia chiing SS473

Chung xa khuin SS473 duoc nudi cdy trén moi trudng thach
FM3. Sau 5 ngay nuéi cdy ¢ nhiét do 30°C, cac khdi thach véi
duong kinh 8 mm duoc thu nhén tir dia nuéi ciy SS473 va dat trén
cac dia moi truong MHA di trai trude céc vi khudn gay bénh khac
nhau. Cac dia moi truong MHA dugc G ¢ 37°C trong 16-18 gio.
Ghi nhan hoat tinh khang khuan ctia SS473 bang cach do duong
kinh cac vong vo khuén trén mit thach MHA.

Anh hwéng méi trwong nudi cdy dén hoat tinh khing khudn
ctia chiing SS473

Chung SS473 dugc nudi cdy trén cac moi trudng thach khac
nhau bao gdm FM3, Fermen, PM1, MNGA va A4H. Sau 5 ngay
nuoi céy & nhiét d6 30°C, cac khéi thach vai duong kinh 8 mm tu
cac moi truong ndy duge thu nhan va dat trén cac dia moi truong
MHA d trai trude cac vi khuan gay bénh khac nhau. U cac dia moi
truong MHA ¢ 37°C trong 16-18 gio. Ghi nhédn hoat tinh khang
khudn ciia SS473 bang cach do duong kinh cac vong vo khuan trén
mat thach MHA.

Khio st tinh bén ciia hoat tinh khang khudn tiv chiing SS473

Chiing SS473 dugc nudi cay trén moi truong FM3 agar trong 5
ngay ¢ nhiét do 30°C. Sau do, cac moi truong FM3 agar nay dugc
vat bang vai loc vo tring dé thu nhan dich chiét. Dich chiét moi
truong nay dugc sir dung dé khéo sat tinh bén trong cac diéu kién
ly, hoa, sinh hoc khac nhau. Dich chiét duge xu ly tai cac nhiét
d9: nhiét do phong, 60°C, 80°C, 100°C trong 60 phut. Dich chiét
duogc didu chinh pH vé gia tri pH 3 va pH 13. Dich chiét duge xur
1y v6i tia UV trong 60 phut. Dich chiét duoc xtr 1 véi proteinase
K ¢ nong do 1 mg/ml trong 60 phit. Sau do, cac dich chiét da xur
ly voi nhiét do, pH, tia UV va protease dugc khao sat hoat tinh
khang E. coli sinh ESBL bang phuong phap khuéch tan khang
sinh trén thach. Ghi nhan hoat tinh khang khuén cua céc dich chiét
bang cach do dwong kinh cac vong v6 khuan trén mdt thach MHA.

Dinhdanh chiing SS473 dwatrén hinh thaiva sinh hoc phan tir

Dinh danh hinh thai: ching SS473 dugc nuéi cdy trén céc
moi truong MacConkey, Casein agar, ISP4, ISP5, ISP6, Simmon
citrate agar. Sau 5 ngdy nudi cdy ¢ nhiét d6 30°C, tién hanh ghi
nhan hinh thai khuan lac c6 déi chiéu véi cac dic tinh khuan lac
ctia nhom xa khuén.

Dinh danh sinh hoc phan tir: chung SS473 dugc nudi chy trong
moi truong TSB trong 2 ngay. Sau do, thu sinh khoi va tach chict
DNA b¢ gen bang phuong phép phenol/chloroform. Nhén ban ving
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gen 16S rRNA cta ching SS473 vé6i cap mdi (primer) 27F/1492R
va thu nhan san phdm PCR. Tién hanh giai trinh ty san phdm PCR
tr gen 16S rRNA cua ching SS473. Str dung cong cu 16S-based ID
cua dich vu EZBioCloud (https://www.ezbiocloud.net) dé dinh danh
ching SS473 duya trén trinh ty nucleotide gen 16S rRNA da giai ma.

Keét qua

Xdc dinh kha nang sinh ESBL ciia cdc ching E. coli thu
nhdn tir lim sang

Céc chung vi khuan E. coli cung cép boi Trung tm Nghién
ciru va Ung dung Sinh hoc duge xac dinh kha ning sinh enzyme
B-lactamase phé rong (ESBL) bing phuong phap khang sinh do
v6i céc dia khang sinh theo hudng dan ciia CLSI (M¥). Theo do,
kha nang sinh ESBL dugc khdo sat qua hai thir nghi¢ém: khao sat
ban dau va khang dinh kiéu hinh. Két qua cua thir nghiém khao st
ban dau kha nang sinh ESBL dugc trinh bay ¢ hinh 1.

Hinh 1. Két qua thir nghiém khao sat ban diu kha ning sinh ESBL
ciia cac chiing E. coli. Ecl, Ec2, Ec3: chung E. coli s6 1, 2, 3 trong
nghién ctru. 1: cefpodoxime, 2: cefotaxime, 3: aztreonam, 4: ceftriaxome,
5: ceftazidime.

Két qua khao sat ban dau cho thiy duong kinh vong khang
khuan dbi v6i cac khang sinh khao sat cua ba ching E. coli Ecl,
Ec2, Ec3 nhu sau: cefpodoxime <17 mm, cefotaxime <27 mm,
aztreonam <27 mm, ceftriaxone <25 mm, ceftazidime <22 mm.
Déi chiéu voi tiéu chuan cta CLSI thi ca ba ching Ecl, Ec2, Ec3
déu co kha nang sinh ESBL. Tiép theo, thir nghiém khing dinh
kiéu hinh sinh tinh khang dugc tién hanh dé khang dinh kha ning
sinh ESBL cta ba ching E. coli. Két qua dugc trinh bay ¢ hinh 2.

Hinh 2. Két qua thir nghi¢m khing dinh kiéu hinh sinh ESBL ciia cac
chiing E. coli. Ecl, Ec2, Ec3: ching E. coli sb 1,2, 3 trong nghién ciru. 1:
cefotaxime/clavuanic acid, 2: cefotaxime, 3: ceftazidime/clavuanic acid,
4: ceftazidime.

Két qua khao sat cho thay, vong khang khuan ctia hdn hop
hai khang sinh cefotaxime va clavulanic acid 16n hon vong khang
khuén ctia cefotaxime don I¢ 5 mm. Tuong tu, vong khang khuan
ctia hon hop hai khéng sinh ceftazidime va clavulanic acid 16n hon
vong khang khuan cta ceftazidime don 1¢ 5 mm. D6i chiéu véi tidu
chuan ciia CLSI thi két qua nay khang dinh ba chung E. coli Ecl,
Ec2, Ec3 trong nghién clru nay sinh ESBL.
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Khao sdt hogt tinh khéng E. coli sinh ESBL ciia chiing xgq
khuan $5473

Chung SS473 phén 1ép tir cdy Xuong khi ¢4 hinh thdi trén moi
truong SEFM va c6 hoat tinh khang khuan khang céac ching E. coli
sinh ESBL ¢ hinh 3.

Hinh 3. Hinh thai va kha niang khang E. coli sinh ESBL ciia chiing SS473.

~ Khi duge nudi cay trén moi truong sinh chat chu):'én héa thu
cap la FM3, chung SS473 thé hién hoat tinh khang khuan khang ca
ba chung E. coli sinh ESBL 1a Ecl, Ec2, Ec3 voi duong kinh vong
v6 khuan trung binh la 21,3+0,57 mm.

Khio sdt phé khdng khudn ciia chiing SS473

Chung 61 khdo sat phd khang khuan ciia chung SS473 trén
mot sb vi khudn gdy bénh phén I4p tir miu lm sang. Chung SS473
duoc cdy trén moi truong sinh chat khang khudn 13 FM3. Két qua
khéo sat phd khang khuan dugc trinh bay 6 hinh 4.

Enterobacter cloaceae Acinetobacter baumannii Escherichia coli

Klebsiella pneumoniae Enterococcus faecium

Staphylococcus aureus

Hinh 4. Két qua khio sat phd khang khuin ciia chiing SS473.

Keétqua cho thiy ching xa khuan $3473 the hién hoat tinh khéng
nhiéu loai vi khuén gdy bénh, trong d6 vong vo khuén nho nhat la
16 mm doi voi E. faecium va 1én nhat [a 25 mm doi véi S. aureus.

Khdo sdt anh hwéng ciia méi truong nudi cdy lén hoat tinh
khdng khudn ciia SS473

Chang t6i khdo sat anh huong ciia mdi truong nudi cdy lén
hoat tinh khang khuén ctia chiing SS473. Cac moi truong sinh chét
khang khuan dugc khio sat trong noi dung ndy bao gom: FM3,
Fermen, PM1, MNGA va A4H. Céc vi khuén thir nghiém bao gém
E. cloaceae, A. baumannii, S. aureus, E. coli, K. pneumoniae, E.
faecium. S6 liéu khang khuén trong thi nghiém khao sat anh huong
ciia moi truong nudi cdy 1én hoat tinh khing khuan cia ching
SS473 dugc trinh bay ¢ bang 1.
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Bing 1. Anh hwéng ciia mdi truomg nudi cdy dén hoat tinh khing
khuén ciia chiing SS440 va chiing SS473.

Puimg kinh vong khang khun (mm) ciia chiing SS473 véi cc vi

Chiing vikhuAn  khu#n gy bénh khi nudi trén cdc méi truong khac nhau

gdy bénh

FM3 Fermen PM1 MNGA A4H
E. cloaceae 210 11,6£0,57  14,3£0,57  13,6+0,57  13,3£0,57
A. baumannii 19,6£0,57 0 1240 0 0
E. colisinh ESBL ~ 21£0 0 103£0,57  13,3£0,57  12,340,57
S. aureus 253+0,57 1240 16£0 150 1540
K. pneumoniae 2240 12,340,57 1740 160 16,6+0,57
E. faecium 160 0 0 0 0

Két qua khao sat cho thdy méi truong nuéi cdy anh huong rit
khéc nhau 1én hoat tinh khang khuén cua SS473. Ching SS473 cho
hoat tinh khang khudn manh trén 6 chang vi khuan khao sat khi nudi
trén moi truong FM3 (duong kinh vong vo khuan tir 16-25 mm).
Céc moi truong Fermen, PM1, MNGA va A4H kich thich sinh cac
chat khang khuan khac nhau va yéu hon so voi moi truong FM3.

Khio sdt tinh bén ciia hogt tinh khing khudn tir chiing
S§8473 doi voi nhiét dp, pH, UV, protease

Chiing t6i khao sat tinh bén trong hoat tinh khang khuén ciia
chung SS473 d6i vdi céc tac nhan nhiét do, pH, tia UV va protease.
Chung vi khuén E. coli Ecl duge st dung dé thur nghi¢m hoat tinh
khang khuén trong thi nghiém nay. Két qua khao sét tinh bén ciia hoat
tinh khang khuan chung SS473 duoc trinh bay trong céc bang 2-5.

Bang 2. Két qua khio sat tinh bén dbi véi nhiét do.

Nhiét do xirly Hoat tinh Puong kinh % hoat tinh

khang khuén vong vo khuén  con lai

I,'.‘ .

Nhiét d§ phong 17,3£0,57 mm  100%
(28-29°C)
60°C 16,6+0,57 mm  95,9%
80°C 14+0 mm 80,9%
100°C 0 mm 0%

Két qua khao sat cho thay hoat tinh khang khuéan giam
khi xir 1y ¢ nhiét d 80°C va hoan toan mat hoat tinh khi xir
ly dich méi truong ¢ nhiét d6 100°C.
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Bang 3. Két qua khio sat tinh bén doi véi pH.

pH xir ly Hoat tinh khang khuin Puwong kinh % hoat tinh
vong vo khuén con lai

Khong xur ly 17,3+£0,57 mm  100%

(pH 8,15)

pH3 0 mm 0%

pH 13 0 mm 0%

Két qua khao sat cho thiy hoat tinh khang khuan ciia SS473
bi mat khi xir Iy ¢ hai gi4 tri pH cuc doan 1a pH 3 va pH 13.

Két qua khao sat cho thdy, hoat tinh khang khudn ciia SS473
khong bi anh huong khi xt 1y protease trong 60 phut. Két qua khao
sat tinh bén cho thdy, ching SS473 van giit dugc hoat tinh khang
khuan dén nhiét do 80°C, nhung bi mat hoat tinh tai hai gia trj pH
cuc doan 1a pH 3 va pH 13. Ngodi ra, hoat tinh khang khuén cta
chung SS473 khong bi anh huong bdi tia UV va enzyme protease.
Thong tin vé tinh bén ciia hoat tinh khang khuan ctia ching SS473
1a can thiét dé dinh hudng viéc chiét xuat va st dung hop chat
khang khuén tir SS473 vé sau.

Dinh danh chiing SSS473 biing hinh thdi va phn tir

Két qua dinh danh hinh théi ching SS473: dé dinh danh vé mat
hinh thai ching SS473, ching t6i nudi cdy ching SS473 trén cac
moi truong khac nhau bao gdm mot s6 moi truong dic trung cho
nhém xa khuén (cic méi truong ISP) va quan sat dic tinh vi sinh
ciia ching SS473 trén cac moi truong nay. Két qua dinh danh vé
madt hinh thai dugc trinh bay ¢ bang 6.

Bang 6. Két qua nudi cdy chiing SS473 trén cac méi trrong.

. N STT M truom, Hinh 4nh Mb ti khuén lac
Biing 4. K&t qua khio st tinh bén di véi tia UV. s Rk
Xirly UV Hoat tinh Khang Dudng kinh % hoat tinh MacConkey
khuan vong v6 khuan con lai 1 - -Sinh trudng: -
Khéng chiéu 16,6£0,57 mm  100% -Sinh trudng: +++
uv -Kich thudc 16n khoang 6 mm.
) Casein acar -Khuan lac bé mat bén trong co
8 vien ring cua, vién ngoai trang
duc.
-KTKS: mau trang duc.
Chiéu UV 1740 mm 102,4% S
o €0 ik -Kich thude 16n khoang 5 mm.
3 ISP4 -Khuén lac bé mat tron ¢6 mau
trang duc.
-KTKS: mau vang nhat.
Két qua khao sat cho thdy hoat tinh khang khuan cua
SS473 khong bi anh hudng khi xtr Iy véi tia UV trong 60 _Sinh truéng: ++
phﬁt, -Kich thuéc nho khoang 2 mm
. o 4 ISP5 -Khuan lac bé mét tron, mau
Béng 5. Két qua khio sat tinh bén doi véi protease. tring sita
-KTKS: mau vang nau
Xit IV protease Hoat tinh khing Dwong kinh % hoat tinh
yp khuan vong vo khuan con lai
-Sinh trudng: +++
-Kich thudc 16n khodng 5 mm.
Dich nuéi céy 5 1SP6 -Khuan lac tron, bén trong mau
Kkh ong xit Iy 16,6£0,57 mm  100% ;[iréng, bén ngoai ¢ vien mau trang
protease K uc. )
-KTKS: mau trang.
-Sinh truong: +
Dich nuéi ciy 6 Simon citrat -Khuén lac nh6 khoang 2 mm.
e s Iy agar -Khuan lac ¢6 mau trang.
véi protease K 17,640,57 mm  106% -KTKS: mu trang.
trong 60 phut &
37C Sinh trwrdmg: “+” kém; “++7 tdt; “+++ rét tdt; (-) khong moc; KTKS: khudn ty khi sinh.
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Két qua nuoi céy cho théy, xa khuan S$S473 moc tdt trén ca 5
moi truong nhung khong moc duge trén moi truong MacConkey
do day 1a moi truong chon loc cho vi khuan Gram am va trc ché
vi khuan Gram duong. Quan st hinh thai khuan lac ching SS473
trén cac moi truong phan loai ISP cho thdy kich thude khuan lac
twong d6i nho, mau sic c6 thay doi tly theo méi truong nudi cay,
trén cac moi truong déu ¢ cdu triic khuan ty co chat, sinh bao ti.
Vi vdy, ching t6i buée ddu xac dinh SS473 ¢6 kha ning thude
nhom xa khudn va budc tiép theo ching t6i s& tién hanh dinh danh
phan tir dé c6 két luan chinh x4c vé ching SS473.

Két qua dinh danh sinh hoc phan tir ciia chiing SS473: sau khi
thuc hién dinh danh bang hinh thai, ching toi tién hanh dinh danh
vé mat phan tir chung SS473 duya trén gen 16S rRNA. Cac budc
dinh danh bao gdm tach chiét DNA bd gen ching SS473 bang
phuong phap phenol/chloroform, nhan ban trinh tu gen 165 rRNA
bang PCR v6i cap primer 27F-1495R, giai trinh ty san pham PCR
va xdy dyung cdy phét sinh loai dé dinh danh phén tir chung SS473.
Két qua dién di san phim PCR gen 16S rRNA cia ching SS473
dugc trinh bay ¢ hinh 5.

1311bp

Hinh 5. Két qua nhan ban gen 16S rRNA ctia chiing SS473 véi cdp
primer 27F-1495R. 1: thang DNA; 2: san pham PCR tir chung SS473; 3:
mau chimg 4m PCR.

Két qua dién di cho théy, thu dugc mot san phém ¢0 kich thude
khoang 1,5 kb khi so sanh véi thang DNA. Khong c6 vach ky
sinh trong san pham PCR. San pham nay duoc gui di giai trinh tu
nucleotide tai Cong ty Macrogen (Han Quoc) Két qua giai trinh
tir duoc cong bd trén GenBank voi ma sd truy cap MW181654.
Trinh ty nucleotide gen 16S rRNA cua chung SS473 dugce str dung
dé dinh danh phan tir st dung cong cu 16S-based ID cua dich vy
EZBioCloud (https:/www.ezbiocloud.net). Két qua dinh danh
phan tir dugc trinh bay ¢ hinh 6.

DASHBOARD  APPS  TOOLS  RESOURCES ~ HOWTOCTE  ABOUT

EZsiocialls

List of hits from EzBioCloud 16S database

Select hits by database

410(T)  MUMDO1000370

n  Daozsedt

AB1B4690

NBRC1SHOO(T)  ABBAEST

Hinh 6. Két qua dinh danh phan tir dua trén gen 16S rRNA chiing
SS473.
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Két qua dinh danh bang phan mém 16S-based ID cho thay,
chung SS473 ¢4 sy twong dong rét cao voi nhiéu loai thudc chi
xa khuan Streptomyces. Két qua dinh danh phén tir 16S rRNA nay
chwa du dé khang dinh chinh xac dén mirc loai trong hé thong phan
loai nén chiing t6i goi chung SS473 1a Streptomyces sp. SS473.

Nhu cdu phét hién cac hop chét ty nhién cé hoat tinh khang
khuan dang dugc quan tim manh mé trudc tinh trang khang
khudc ctia vi khudn, dic biét 1a cac vi khudn gdy bénh & nguoi.
Trong cac ngudn cung cip cic hop chat tw nhién co hoat tinh
khang khuén thi cac vi khuan thudc nhom xa khuan c6 vai tro
quan trong véi hon 2/3 s6 khang sinh duoc sir dung trén nguoi va
dong vat c6 nguon gdc tir nhém vi khuan nay [15]. Theo truyén
théng, cac chung xa khuan ¢ hoat tinh sinh hoc noi chung va
hoat tinh khang khuan noi riéng duoc phan lap chi yéu tir dat
va nude. Gan day, cac chung xa khuén phan lap tur thyc vat thu
hiit duge su cha ¥ vi ddy 1a ngudn phéan 1ap méi va hoat tinh sinh
hoc cua thyc vat, dac biét 1a cac cay thude dan gian co thé dén
tir cac vi sinh vat ndi sinh trong cdy. Nghién ciru nay ciing nam
trong hudng phén 1ap céc ching xa khuan ndi sinh trong thyc vat
huéng dén hoat tinh khéng khuan khang E. coli sinh ESBL.

Chung xa khudn SS437 duoc phan 1ap tir cdy Xuong khi ¢6
hoat tinh khang lai cac ching E. coli sinh ESBL tir [am sang.
Ngoai ra, hoat tinh khang khuan ctia SS473 1a dang cht y khi 6
tac dung trc ché nhidu vi khuan gdy bénh thudc vi khuan Gram
am, Gram duong, cau khuén, truc khuan. Thuc té, cac chung vi
khun gdy bénh duoc Iya chon trong nghién ciru nay duoc To
chirc Y té Thé gioi lidt vao nhom cac tac nhan giy bénh nguy
hiém do dac tinh khang khang sinh cua chung [16]. Bén canh do,
hoat tinh khang khudn cua SS473 ciing twong ddi bén voi cac yéu
t6 ly, hoa, sinh hoc nhu nhiét o, pH, UV va protease. Hoat tinh
nay chi bj mét & didu kién pH axit hodc kiém manh 1a pH 3 va
pH 13. Hoat tinh khang khuan dugc duy tri dén nhiét d6 80°C va
khong bi anh hudng boi tia UV va enzyme protease.

O xa khuén, cac hop chit thir cap c6 hoat tinh sinh hoc thudng
do cac nhom gen (gene cluster) chiu trach nhiém sinh tong hop.
Cac nhom gen sinh tong hop duoc didu hoa biéu hién rat khac
biét boi cac yéu to moi truong, trong d6 méi trudng va dicu kién
nudi cdy ¢ anh huong rd rét. Trong nghién ctru ndy, moi truong
FM3 cho thiy kha nang kich thich ching SS473 sinh hoat tinh
khang khudn cao nhat trong s 5 mi truong khao sat. Moi truong
nay s& duoc sir dung cho cac nghién ctru phéan 1ap hop chét thir
cap co hoat tinh khang khuan ciing nhu nghién cru con dudng
sinh tong hop va diéu hoa sinh téng hop hop chét thir cip c6 hoat
tinh khang khuan sau nay.

Chung SS473 cho thy cac dic diém hinh thai cia xa khuan
khi dugc nudi cdy trén nhiéu loai mdi truong khac nhau, trong
d6 co cac moi trudng nudi cdy dic trung cho nhom xa khuan
(cac moi truong ISP). Hon nita, két qua dinh danh phén tr dua
trén gen 16S rRNA ciing khing dinh SS473 thudc chi xa khuan
Streptomyces. Tuy nhién, dé dinh danh chinh xac ching SS473
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dén muc loai thi cin mot nghién ctu tong hop (polyphasic
taxonomy) bao gdm cac budc nhu dinh danh hinh thai trén céc
moi truong nudi cdy khac nhau, xac dinh kha ning bién dudng
cac co chét hitu co, phan tich thanh phan hoa hoc cia thanh té
bio, mang té bio, giai trinh tur va xay dung cay phat sinh loai trén
nhiéu gen chi thi, chup hinh c4u triic té bao dudi kinh hién vi dién
tir [17]. V6i Iy do nay, ching toi goi chiing xa khudn SS473 trong
nghién ctru nay 1a Streptomyces sp. SS473.

Dua trén két qua trong nghién ciru nay vé hoat tinh khang
khuan ctia chung Streptomyces sp. SS473, cac nghién ciru khac s&
dugc tién hanh tiép theo nham dinh danh chinh xac ching SS473
dén murc loai, phan 14p hop chét tht cap c6 hoat tinh khang khuan
tir SS473, giai trinh tw bo gen va xac dinh nhom gen chiu trach
nhiém sinh tong hop hop chat thw cp muc tiéu, nghién ctru con
dudng sinh tong hop va diéu hoa sinh tong hop cta hop chat thir
cap muc tiéu. T4t ca nhimng nghién ciru tiép theo nay tao tién dé
quan trong cho viéc tong hop va img dung hop chat thir cip co
hoat tinh khéng khuan tir ching SS473.

4 ~
Két luan

Cac két qua nghién ctru cho thdy chung xa khuin SS473
¢6 kha niang khang lai cac chung vi khuan E. coli sinh ESBL
ciing nhu cc vi khuan gdy bénh khac dugc phan 1ap tir mau lam
sang. Chiing SS473 ¢6 pho khang khuan manh nht khi nu6i trén
mdi truong FM3 so voi cac moi truong con lai. Hoat tinh khang
khuan cua ching SS473 van dugc duy tri & nhiét do 80°C, tuy
nhién bi mét hoat tinh ¢ pH 3 va pH 13. Hoat tinh nay khong bi
anh hudng boi xtr 1y voi tia UV, cling nhu voi enzyme protease.
Khi nudi cdy trén cac moéi truong khac nhau, chung SS473 thé
hién ddy di cac dic diém hinh thai dic trung cho xa khuan. Két
qué phan tich trinh ty gen 16S rRNA cho thay ching SS473 ¢6
su twong dong rat cao véi cac loai thuge chi Streptomyces. Dua
trén két qua dinh danh hinh thai va phan tir, chung t6i goi chiing
SS473 1a Streptomyces sp. SS473.

LGOI CAM ON

Nghién ctru nay dugc tai trg boi Quy Phét trién khoa hoc
va cong nghé NTTU trong dé tai ma s6 2020.01.102. Chung toi
ciing xin cdm on Trung tim Nghién ctru va Ung dung Sinh hoc
da cung cép cac ching vi khuén sir dung trong nghién ctru nay.

TAI LIEU THAM KHAO

[1] O. Tenaillon, D. Skurnik, B. Picard, E. Denamur (2010), “The population
genetics of commensal Escherichia coli”, Nature Reviews Microbiology, 8(3),
pp.207-217.

[2] T.A. Russo, J.R. Johnson (2003), “Medical and economic impact of
extraintestinal infections due to Escherichia coli: focus on anincreasingly
important endemic problem”, Microbes and Infection, 5(5), pp.449-456.

[3] ER. Blattner, G. Plunkett, C.A. Bloch, N.T. Perna, V. Burland, M. Riley,
J. Collado-Vides, J.D. Glasner, C.K. Rode, G.F. Mayhew, J. Gregor, N.W. Davis,

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(9) 9.2021

H.A. Kirkpatrick, M.A. Goeden, D.J. Rose, B. Mau, Y. Shao (1997), “The complete
genome sequence of Escherichia coli K-127, Science, 277(5331), pp.1453-1462.

[4] D. Rawat, D. Nair (2010), “Extended-spectrum p-lactamases in Gram
negative bacteria”, Journal of Global Infectious Diseases, 2(3), pp.263-274.

[5] S. Dahmena, V. Métayera, E. Gay, J.-Y. Madeca, M. Haennia (2013),
“Characterization of extended-spectrum beta-lactamase (ESBL)-carrying plasmids
and clones of Enterobacteriaceae causing cattle mastitis in France”, Veterinary
Microbiology, 162(2-4), pp.793-799.

[6] C. Ewers, M. Grobbel, A. Bethe, L.H. Wieler, S. Guenther (2011),
“Extended-spectrum beta-lactamases-producing Gram-negative bacteria in
companion animals: action is clearly warranted”, Berliner und Miinchener
Tierdrztliche Wochenschrift, 124(3/4), pp.94-101.

[7]R. Canton, A. Novais, A. Valverde, E. Machado, L. Peixe, F. Baquero, T.M.
Coque (2008), “Prevalence and spread of extended- spectrum beta-lactamase-
producing Enterobacteriaceae in Europe”, Clinical Microbiology and Infection,
14(1), pp.144-153.

[8] Y. Igarashi, K. Futamata, T. Fujita, A. Sekine, H. Senda, H. Naoki, T.
Furumai (2003), “Yatakemycin, a novel antifungal antibiotic produced by
Streptomyces sp. TP-A0356”, Journal Antibiotics, 56(2), pp.107-113.

[9] J.C. Yoo, J.H. Kim, J.W. Ha, N.S. Park, J.K. Sohng, J.W. Lee, S.C.
Park, M.S. Kim, C.N. Seong (2007), “Production and biological activity of
laidlomycin, anti-MRSA/VRE antibiotic from Streptomyces sp. CS684”, Journal
of Microbiology, 45(1), pp.6-10.

[10] S.M.Kh. Al-Hulu (2015), “Antibacterial activity of Streptomyces spp.
against extended spectrum beta lactamase bacilli isolated from Urine samples”
Al-Kufa University Journal for Biology, 7(1), pp.327-331.

[11] N.V. Hiéu, N.P. Nhug, V.T.H. Nguyén, PT.H. Thao, P.T. Huyén, P.Q.
Tién, L.G. Hy (2013), “Nghién ctru chiing xa khuan HLD 3.16 ¢6 hoat tinh khang
khuén phén 1ap tir viing ven bd bién Viét Nam”, Tap chi Khoa hoc va Cong nghé,
51(1), tr.29-41.

[12] TM. Phyng, L.T.T. Héng, P.T. Hao, N.T.H. My, N.H. Chuong (2017),
“Nghién ctru hoat tinh khang khuén cta cac ching xa khudn ndi sinh trong ciy
Trinh nit hoang cung (Crinum latifolium)”, Tap chi Phdt trién Khoa hoc va Cong
nghé, 20(5), tr.69-76.

[13]  HN.T. Vu, D.T. Nguyen, H.Q. Nguyen, H.H. Chu, S.K. Chu, M.V.
Chau, Q.T. Phi (2018), “Antimicrobial and cytotoxic properties of bioactive
metabolites produced by Streptomyces cavourensis YBQS9 isolated from
Cinnamomum cassia Prels in Yen Bai province of Vietnam”, Current
Microbiology, 75(3), DOIL: 10.1007/s00284-018-1517-x.

[14] F. Cockerill, Clinical (2008), Performance Standards for Antimicrobial
Disk Susceptibility Tests; Eighteenth Informational Supplement.

[15] N.H. Chuong (2009), Nghién citu sinh tong hop va diéu hoa sinh tong
hop khdng sinh spiramycin ¢ Streptomyces ambofaciens, Luan 4n Tién si, Dai hoc
Paris Sud 11.

[16] E. Tacconelli, et al. (2018), “Discovery, research, and development
of new antibiotics: the WHO priority list of antibiotic-resistant bacteria and
tuberculosis”, Lancet Infectious Diseases, 18(3), pp.318-327.

[17] L. Li, J. Wang, Y.-J. Zhou, H.-W. Lin, Y.-H. Lu (2019), “Streptomyces
reniochalinae sp. nov. and Streptomyces diacarni sp. nov., from marine
sponges”, International Journal of Systematic and Evolutionary Microbiology,
69(1), pp.99-104.

32



