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TOM TAT

Trong cong cudce tim kiém cac hop chat khang khudn mai nhdm déi pho vai tinh trang vikhuan gay
bénh khéng khéng sinh thi cac vi khuan thudc chi Streptomyces van la ngudn quan trong clia cac
chét chuyén hod thir cap c6 hoat tinh khang khudn. Bang chd y nhét & nhém vi khudn nay 1a hon
hai phan ba s& khang sinh dugc s&rdung & ngudi va dong vat cd ngudn géc tir cac chét chuyén hod
thi cép dugc san sinh bdi nhém Streptomyces. Trong nghién cu nay, chiing téi da phan lap dugc
mot ching vi khudn ndi sinh trong cay Hoa gidy (Bougainvillea glabra) dugc thu thap & thanh phd
Ving Tau, Viet Nam. Chiing vi khuan nay thé hién hoat tinh khang khuan manh khi khang dugc céc
vi khuén gay bénh, ddc biét la cac vi khudn khéng khang sinh. Khi phan tich bang hinh thai va sinh
hoc phan tt, chting vi khudn néi sinh nay dugc xac dinh a Streptomyces sp. SS200. Tiép theo, mot
heé théng truyén DNA vao Streptomyces sp. S5200 bang tiép hap vi khudn da ducc thiét lap nham
md& dudng cho cac nghién cuu tiép theo vé con dudng sinh téng hap cac chat chuyén hoa thu
cdp c6 hoat tinh khang khuadn & chiing vi khudn nay. Cac diéu kién chinh trong qué trinh tiép hap
dugc khao sét, bao gébm cac dang té bao nhan DNA clia Streptomyces sp. SS200, chiing Escherichia
coli cho DNA, anh hudng clia cac cation?T, moi trudng nudi cdy dé tiép hop va thdi gian G trudc
khi chon loc vé&i khang sinh. K&t qua khao sat cho thay dang khuén ty ctia Streptomyces sp. SS200
cho tan sé tiép hgp cao gdp 5 lan so véi dang bao tir. Chiing ET12567 mang plasmid pUZ8002 ¢
tan s6 ti€p hop cao nhét trong s6 hai chiing cho E. coli, cu thé chiing nay ¢é tan s6 tiép hop gép
d6i so véi chling SM10A pir. Ca>* cho tan s6 tiép hap cao hon so vai Mg?t va tan s6 tiép hop cao
nhat dat dugc & néng d6 10 mM clia cation nay. Trong bon méi trudng tiép hop, cac exconjugant
gitra E. coli va Streptomyces chi dugc tim thay trén moéi trudng Soya Flour Mannitol (SFM). Thai gian
U trudc khi chon loc véi khang sinh [a t6i uu & 24 gic sau tiép hgp. Cac diéu kién tiép hop da khao
s4t sé dugc strdung cho cac thi nghiém vé sau dé tim ra cac gen tham gia vao qua trinh sinh t8ng

hop cac chat chuyén hoa thit cdp cé hoat tinh khang khudn & Streptomyces sp. S5200.
Tu khoa: Streptomyces, SS200, tiép hap, khang khuan, truyén DNA

MG PAU

Vi khudn gay bénh lién quan dén khéng khang sinh
hién van la méi de doa stic khoé cong dong mang
tinh toan cdu. Trong d6, cac vi khudn thuéc nhom
ESKAPE bao gom Enterococcus faecium, Staphylococ-
cus aureus, Klebsiella pneumoniae, Acinetobacter bau-
mannii, Pseudomonas aeruginosa va Enterobacter spp
dugc TS chic Y t€ Thé gigi (WHO) xéc dinh la cac
ching gy bénh nguy hiém do kha ning ton tai ctia
ching trong méi trudng bénh vién do c6 kha ning tao
ra biofilm va nhétla kha nang khang lai cac khang sinh
diéu tri cia chung'. Hién nay, s6 ca tli vong do cic
bénh nhiém khuén udc tinh khoang 700.000 ca mbi
nim trén toan thé giéi>. Tuy nhién, tinh trang nay
cang tré nén phuc tap va nan giai hon khi s6 lugng
khéng sinh méi dugc dua vao diéu tri 1am sang giam
dén tit nhiing ndm 70 cta thé ky 20 cho dén hién
nay v6i mot vi du 1a chi c6 bay khang sinh méi dugc

dua vao diéu trj 1am sang trong giai doan 2013-2017°.
Néu tinh trang thiéu thudc khang sinh tiép tuc diénra,
s6 bénh nhan t& vong do nhiém triing do vi khudn sé
1én dén con s6 mudi triéu ca mdi ndm vao nim 2050°.
DE giai quyét van dé thi€u khang sinh trong diéu tri
bénh nhiém khudn, da c6 nhiéu nghién cttu tim kiém
cac khang sinh mdi ti cdc ngudn khac nhau nhu thuc
vat, vi sinh vat hodc téng hgp hoa hoc. Trong s6 cac
nguodn ké trén, vi sinh vat déng mot vai tro quan trong
trong viéc tim kiém céc chit khdng khuidn mdi, trong
d6 Streptomyces la cac vi khuén san xudt khéng sinh
ndi troi. Bang cha yla cac vi khuén Strepromycesla cac
vi khuén san xuét hon hai phin ba s6 khang sinh dugc
biét cho dén nay*. Vi vay, nhém vi khuén nay van la
d6i tugng quan trong d€ phén lap cac khang sinh méi
mic du ching da dugc khai thac tu thap nién 40 ctia
thé ky 20 cho muc tiéu nay.

Trong s6 cac nguédn ty nhién d€ phan lap vi sinh vét
6 hoat tinh khang khudn, vi sinh vt noi sinh gan day

Trich dan bai bao nay: Quyén N T N, Hi€u N T, Chuang N H. Nghién ctu hoat tinh khang khuan, dinh
danh va truyén DNA & chiing Streptomyces sp. $S200. Sci. Tech. Dev. J. - Nat. Sci.; 2023, 7(1):2586-2598.
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dugc tap trung nghién ctiu vi chiing chua dugc nghién
cliu rong rai trudc do, va quan trong hon, ching cho
théy c6 lién két véi cac hoat tinh sinh hoc ctia thuc vat
chu®. Vi cing la vi sinh v4t nén cic vi khudn thudc
nhém Streptomyces ciing cho thdy dic tinh nay. O cac
vi khudn Streptomyces, hoat tinh sinh hoc néi chung
va hoat tinh khang khudn ndi riéng dugc quy dinh
bdi cac hgp chat thit cip (secondary metabolites) 6.0
Streptomyces, cac hgp chit thit cdp dugc sinh téng hgp
bdi cac nhom gen (gene cluster) tai cac locus xac dinh
trén bo gen7. Vi vay, viéc xdc dinh cdc gene cluster
chiu trach nhiém sinh t6ng hgp cic hgp chit thi cip
c6 hoat tinh sinh hoc & Streptomyces khong nhiing can
thiét cho cdc nghién cttu co ban nhdm khdm phé con
duong sinh téng hgp cac hgp chit thi cAp ma con cho
cac nghién ctiu ting dung d€ san xudt hgp chét thu cép
¢6 hoat tinh sinh hoc.

Nhim tao tién d€ cho céc nghién ciiu co ban va tng
dung tiép theo trén chung Streptomyces c6 hoat tinh
sinh hoc, trudc tién cin phai truyén dugc DNA ngoai
lai vao t€ bao ching Streptomyces muc tiéu vi day la
co s6 d€ thuc hién cdc thi nghiém nghién ctiu chuc
ning gen bao gom gay dot bién gen va bd trg chiung
dot bién bing ban sao gen bi dot bién. O Streptomyces,
¢c6 cac phuong phdp thudng dugc st dung dé truyén
DNA ngoai lai vao bén trong t&€ bao nhu: hoa bién
nap véi polyethylene glycol, dién bién nap, va tiép
hop vi khu&n. Trong s6 cic phuong phdp nay, tiép
hop thudng dugc st dung d€ truyén DNA ngoai lai
trong cac thi nghiém gay dot bién gen béing ky thuét
téi t8 hop tuong dong®, biéu hién gen®, chinh sta
bo gen bing cong nghé CRISPR/Cas9'? & nhém vi
khuén Streptomyces. Phuong phép truyén DNA ngoai
lai bing tiép hgp vi khudn cho thdy cac vu diém vé
thao téc, thoi gian tién hanh, chi phi so véi cac phuong
phép truyén DNA ngoai lai con lai nhu hod bién nap,
dién bién nap.

Dé dap ting v6i xu hudng tim kiém khang sinh méi
hién nay, trong nghién ctiu nay, chung t6i da phan
lap dugc mot chiing Streptomyces ndi sinh tii cdy Hoa
gidy va chung Streptomyces nay da cho thdy hoat tinh
khéng khuén dédng chu y trén cdc chiing vi khuén gay
bénh. Chung tdi cling da thiét lap cac diéu kién d€
chuyén DNA ngoai lai vao t€ bao ctia chuing Strepto-
myces nhdm tao tién dé cho cac nghién ciiu vé hoat
tinh khdng khuén vé sau trén chting Streptomyces nay.

VAT LIEU VA PHUONG PHAP

Vi sinh vat, plasmid va primer

Céc vi khudn gay bénh bao gom Enterococcus fae-
cium, Staphylococcus aureus, Klebsiella pneumoniae,
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Acinetobacter baumannii, Pseudomonas aeruginosa,
Enterobacter cloacae, Escherichia coli la cac ching
vi khuén lam sang do Trung tAm Nghién ctiu va
Ung dung Sinh hoc cung cdp. ET12567/pUZ8002
la qua ting cta Tién si Nguyén Kim Ni Thao (B
suu tdp Chung vi sinh véat Viét Nam-VTCC). Chiing
DHSa do PGS.TS. Ping Thi Phuong Thao (Trudng
PH Khoa hoc Ty nhién, PHQG-HCM) cung cép.
Chung SM10Apir dugc cung cdp ti Vién Pasteur
Thanh phé H6 Chi Minh. Plasmid pOSV206 do Tién
si Jean-Luc Pernodet (Vién I2BC, Phép) cung cép.
Cép primer 27F-1495R dé€ khuéch dai gen 16S rRNA
cta vi khuén va cdp primer i.aacF (CGGATCTCG-
GCCCAGTTGAC) va iaacR (CGTTCGATCCTGC-
CACGTCG) dékhuéch dai gen aac dugc mua tii cong
ty PhuSa Biochem (Viét Nam).

Méi truéng nuébi cay, khang sinh va hoa chat
Moi trudng Nutrient broth dugc st dung dé nuoi cdy
vi khuén gay bénh. Méi truong Mueller-Hinton agar
(MHA) dugc st dung d€ kiém tra hoat tinh khang
khuén. Moi trudng Luria-Bertani (LB) dugc st dung
dé nuoi cdy DH5 o, SM10A pir va ET12567/pUZ8002.
Soya Flour Mannitol (SFM) dugc st dung dé phan
lap ching vi khuén ndi sinh. FM3 1a moéi trudng
nudi cdy sinh hoat tinh khéng khuén. Streptomyces
sp. $S200 dugc nudi ciy trong YEME d€ thu nhén
khuén ty cho thi nghiém tiép hop va téch chiét DNA
bd gen. SEM, Heskey-Tresner (HT), Trypticase Soy
Agar (TSA) va 2CMC la cdc mdi trudng tiép hgp. Cac
moi truéng nudi cdy ISP (International Streptomyces
Project) cling véi casein agar, MacConkey va Sim-
mons citrate agar dugc sti dung dé€ xac dinh hinh thai
ctia $S200. Axit nalidixic, apramycin va kanamycin
dugc mua tit GoldBio (My). Hoa chat cho PCR va cac
hoa chét khac dugc mua tii cong ty TBR (Viét Nam).

Phan 1ap ching vi khudn néi sinh

L4 ctia cay Hoa gidy (Bougainvillea glabrai) dugc thu
héi tai thanh ph6 Vang Tau, Viét Nam va vin chuyén
dén phong thi nghiém trong vong 2-3 gi6. Ching
vi khudn néi sinh dugc phan 1ap theo quy trinh cta
Nguyén Ding Quan va cong su’. Theo d6, mau la
dugc rta bang nudc d€ loai bo tap chét trén bé mit
va sau do trai qua nhiéu lan rta véi 0,1% Tween 20,
5% NaOCl, 5% Na,S,03, 70% ethanol, nudc cat khit
tring va dung dich NaHCO3 10% d¢€ khti triing bé
mit ctia mau 4. Méu 14 dugc nghién trong NaCl 0,9%
vo trung, sau d6 dich chiét thuc vat dugc trai trén dia
thach SFM ¢6 b6 sung axit nalidixic, cycloheximide va
nystatin & néng d6 50 mg/ml cho méi loai khang sinh.
Ciéc dia SFM duoc 0 6 28°C cho dén khi cdc khuan
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lac Streptomyces dién hinh xuét hién trén bé mat thach
SFM. Céc khudn lac dugc lam thuén béng céch cdy ria
nhiéu l4n trén moi trudng SFM. Céc khudn lac thudn
dugc gili trong 30% glycerol 6 -20°C d€ bao quan cho
cac thi nghiém tiép theo.

Khao sat hoat tinh khang khuan ctia ching
vi khuan da phan lap

Céc chung vi khuén gy bénh dugc nuoi cdy lic trong
moi trudng Nutrient broth & 37°C qua dém. Méi dich
vi khuén dugc pha loang véi dung dich 0,9% NaCl vo
trung dén néng d6 cudila 1x10% CFU/ml. 100 ml ctia
mbi dich vi khuidn dugc tréi trén cdc dia MHA. Sau
d6, cac 16 dugc duc mot cach vo trung bing cac dau
tip d€ tao thanh cac giéng trén bé mit cac dia MHA.
Chung phén lap, dugc dit tén 1a $S200, dugc nudi cdy
lac trong moi trudng FM3 & 28°C trong 5 ngay. Sau
d6, dich méi trudng nuoi cdy SS200 dugce stt dung dé
kiém tra hoat tinh khing khuén bing phuong phép
khuéch tén giéng thach '!. Dich nuéi cdy $S200 dugc
cho vao cac giéng trén cac dia MHA & trén, va cac
dia nay dugc u & 37°C trong 16-18 gid. Hoat tinh
khang khudn ctia $S200 d6i v6i cc vi khudn gay bénh
dugc ghi nhén bing cach do dudng kinh céc vong vo
khuén xung quanh céc giéng. Dich moi trudng FM3
va khang sinh apramycin (1 mg/ml) dugc stt dung lam
d6i ching 4m va d6i ching duong trong thi nghiém
nay.

Pinh danh chiing $5200

DPéxdc dinh dic diém hinh théi, chung vi khudn SS200
dugc nudi cdy trén nhiéu loai méi truong ISP khac
nhau 2. Cac dia méi trudng da ciy véi $S200 dugc &
G 28°C trong 7 ngay. Su phiét trién, hinh thai khuin
lac va mau sdc bao tti ctia SS200 dugc ghi nhan.

Dé dinh danh phén t, ching SS200 dugc nudi cy lic
trong moi trudng YEME & 28°C trong 3 ngay. Khuén
ty cta SS200 dugc thu nhén va rdia sach véi nude
cat khu trung dé loai bo cac thanh phin moéi truong
nudi cdy. DNA b gen dugc tach chiét tit khuén ty
$S200 bing phuong phép phenol/chloroform va DNA
nay dugc khuéch dai bang PCR v6i cip primer 27F-
1495R la cap primer khuéch dai gen 16S rRNA ctia vi
khudn 3. San phim PCR thu dugc da dugc tinh ché
qua gel agarose va gidi trinh tu bing cong nghé Sanger.
Trinh ty nucleotide ctia san ph&m PCR dugc chinh
stia bang phidn mém BioEdit va tai 1én ngin hang di
liéu trén GenBank. Ngoai ra, trinh tu gen 16S rRNA
ctia $S200 dugc phan tich bang cong cu 16S-based ID
cua co sd dii liéu EZBioCloud tai dia chi www.ezbioc
loud.net d€ dinh danh phan tt chiing $S200 4.

Thi nghiém tiép hop co ban

Su tiép hop gitia E. coli va Streptomyces sp. SS200 dugc
thuc hién theo cong trinh ctia Kiesser va cong su '° véi
cdc thay d6i nho. Khuén ty cta chung Streptomyces
dugc stt dung trong thi nghiém tiép hop thay cho bao
tu. Thi nghiém tié€p hgp dugc thuc hién véi cac diéu
kién co ban bao gom ET12567/pUZ8002 la chiing cho
DNA, SFM lam méi trudng ti€p hop, MgCl, & nong
dd 30 mM va thaoi gian U trude khi chon loc khang
sinh 1a 24 gi¢. Streptomyces sp. SS200 dugc nudi cdy
ldc trong moi trudng YEME & 28°C trong 2 ngay. Sau
d6, 100 mg khufn ty dugc tron véi 1x10° CFU/ml E.
coli. Hén dich gitta hai loai vi khuén nay dugc trai
trén cac dia thach SFM c6 chiia 30 mM MgCl, va thoi
gian 0 1a 24 gi6 trude khi 4p dung chon loc v6i khang
sinh 14 axit nalidixic va apramycin. Tn s6 tiép hop
dugc tinh bang cich chia s6 lugng exconjugant cho
6 lugng t€ bao E. coli cho DNA 16 Cac diéu kién tiép
hop co ban sé dugc stt dung d€ sang loc cac diéu kién
tiép hop cho tin s6 tiép hgp cao nhit.

Sang loc cac diéu kién t8i uu cho tiép hop
Tu cdc diéu kién tiép hgp co ban, cdc diéu kién tiép
hop nhu chiing E. coli cho DNA, cac cation?™, méi
truong tiép hop, thoi gian 0 trude khi chon loc khéng
sinh dugc sang loc d€ thu dugc diéu kién tiép hop
t6i uu. Ngoai ET12567/pUZ8002, ching E. coli cho
DNA khdc la SM10Apir dugc stt dung trong tiép hgp
véi Streptomyces sp. $5200. Anh hudng ctia cation>*
dugc khao sat véi hai loai mudéi 1a MgCl, va CaCl,.
Noéng d¢ mudi khdo sat nam trong khoang tu 0-50
mM cho mdi loai mudi. B6n méi trudng tiép hgp bao
gom SFM, HT, TSA, 2CMC va céc thoi gian u trude
khi chon loc khang sinh 13 0, 6, 12, 18 va 24 gi¢ dugc
sang loc d€ chon ra moi trudng tiép hgp va thdi gian
1 cho hiéu suit tiép hgp cao nhit. Céc thi nghiém t&i
uu hoa dugce thuc hién theo kiéu don yéu t6. Tat ca
cac thi nghiém dugc thyc hién ba lan 13p lai d€ 14y gid
tri trung binh.

Xac nhan cac thé tiép hgp (exconjugant)
bang PCR

Céc thé tiép hop ti sy tiép hop gitia E. coli va Strep-
tomyces sp. SS200 dugc nudi cdy trong moi trudng
YEME va khuén ty ctia ching dugc st dung dé tach
chiét DNA b gen. DNA b¢ gen dugc st dung lam
khuén mau trong hai phin ting PCR v6i cip mdi 27F-
1495R dé khuéch dai gen 16S rRNA ctia Streptomyces
sp. SS200 va cip mdi i.aacF-l.aacR d€ khuéch dai
doan DNA 500 bp ctia gen aac trén plasmid pOSV206.
Céc san phdm PCR thu dugc dugc kiém tra bang dién
di trén gel agarose va kich thudc cta cac san phim
PCR dugc so sanh véi thang DNA 100 bp va thang
ADNA IHindIII.
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KET QUA

Phan lap chang vi
Bougainvillea glabra

khudn S$5200 tu

Mot chiung vi khudn néi sinh da dugc phén lap tu
14 ctia cay Hoa gidly Bougainvillea glabra thu nhén ti
thanh ph§ Viing Tau. O buéc phan lap, ching vi
khuén nay dé€ khang véi axit nalidixic, cycloheximide
va nystatin, day 13 cac khang sinh tic ché céc vi khuén
Gram 4m va ndm. Ngoai ra, chung vi khuén nay cho
cac khudn lac dugc ciu tao bdi cac khudn ty co chit
va khuén ty khi sinh chtia céc bao tii mau xdm trén
moi trudng thach SFM (Hinh 1). Nhing dic diém
ké trén la dac trung cho vi khuén Streptomyces trén
moi trudng nudi cdy ran. Voi két qua ban diu nay,
ching vi khuén da phan lap dugc dit tén la SS200 va
dugc stt dung dé khdo sat kha ning khang khudn trén
cdc chung vi khuén giy bénh khéng khang sinh & thi
nghiém tiép theo.

Hinh 1: Hinh thai ching SS200 trén moi truong
thach SFM

Hoat tinh khang khuan cta ching vi khuan
$5200 da phan lap

Céc vi khuén gy bénh khang khéng sinh trong thi
nghiém nay thudc cdc nhém khac nhau dya trén dac
tinh nhu¢m Gram va hinh dang vi khudn. Hon nita,
hau hét chung thu¢c vé nhém ESKAPE, bao gém En-
terococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, Enterobacter cloacae. Két qua khao sat
cho thdy chung vi khudn SS200 thé hién phé khéng
khudn rong trén tat ca cac vi khuén gy bénh (Hinh
2).

Vong vo khuén d6i véi cac vi khudn gay bénh nam
trong khodng tit 15 mm dén 25 mm. D€ so sanh,
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chting duong apramycin ¢ néng d6 1 mg/ml cho vong
v6 khudn ndm trong khodng tii 21 mm dén 26 mm
(Bang 1).

Pac tinh hinh thai va phan t& cta chiing vi
khuéan $SS200

Hinh 3 cho théy hinh théi ctia chiing vi khudn $S200
trén cdc moi trudng nudi cdy, trong d6 cé cac moi
trudng nudi cdy dic trung cho nhom vi khuén Strep-
tomyces (cac moi trudng ISP). SS200 phét trién trén
tat ca cdc moi trudng nudi cdy ngoai trii moi trudng
MacConkey, 1a mdi truong nuéi cdy chon loc cho vi
khué&n Gram am. Trén cic moéi trudng nuoi cdy, SS200
cho théy sy phét trién trung binh cho dén manh. Hinh
thai khuén lac rit da dang bao gom hinh tron va cac
hinh dang bat thudng khac. B& mit ctia khuén lac ¢6
thé1a bing phéng, tho rép, 16i 1om hoic néilén & tam.
Mau sic ctia bao ti thay ddi tiy theo moi truong nudi
cdly, bao gobm cdc mau xam, trang hodc vang luc nhat.
DNA b6 gen dugc chiét xudt tit khudn ty ctia SS200
sau d6 dugc nhan ban bang PCR vdi cdp primer 27F-
1495R d€ thu nhén san phdm gen 16S rRNA. San
phdm PCR thu dugc dugc gidi trinh ty bing cong
nghé Sanger, trinh tu nucleotide dugc hiéu chinh
dé€ thu nhéan doan trinh ty c6 kich thudc 1.376 nu-
cleotide. Trinh tu nucleotide nay dugc gtii vao ngin
hang dii liéu nucleotide trén GenBank va dugc cip s6
truy cap OM855561. Ngoai ra, trinh ty nucleotide nay
dugc st dung d€ dinh danh phén t&t chung SS200 béng
cdng cu 16S-based ID cuia co s6 dii liéu vé phan loai
EZBioCloud. Két qué cho théy trinh ty 16S rRNA ctia
chting $S200 c6 d¢ tuong dong hon 99% so véi trinh
tu 16S rRNA ctia cdc chiing Streptomyces trong co s&
dii liéu (Hinh 4).

Nhu véy, dic diém hinh théi va phan ti xdc dinh
$S200 1a mot chung vi khuén thudc nhém Strepto-
myces. Do d6, ching vi khuin nay dugc dat tén 1a
Streptomyces sp. $5200.

Thi nghiém ti€p hgp co ban giira E. coli va
Streptomyces sp. S5200

Trong thi nghiém ti€p hop co ban d€ truyén DNA
vao Streptomyces sp. SS200, cac diéu kién tiép hop
co ban bao gom dang té bao nhén 1a khuén ty SS200,
ET12567/pUZ8002 1a ching E. coli cho DNA, MgCl,
& noéng do 30 mM la dang mudi v co cin thiét cho
sy tiép hgp vi khudn, SFM la moi trudng tiép hop
va 24 gi¢ 1a thoi gian 0 trudce khi chon loc véi khang
sinh. Két qua cua thi nghiém tiép hgp co ban trong
Hinh 5 cho thdy cdc thé tiép hgp dién hinh ctia Strep-
tomyces sp. SS200 xudt hién trén mat moéi trudng SFM
chtia axit nalidixic va apramycin. S lugng cac thé tiép
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Enterbacter cloacae

Staphylococcus aureus

Pseudomoras aeruginosa

Klebsiella pneumoniae

Acinetobacter bawnanii

Enterococcus faecalis Escherichia coli

Hinh 2: Hoat tinh khang khuan clia SS200 d8i vdéi céc chiing vi khuan gay bénh. FM3: dich méi trudng FM3;
SS200/FM3-1,-2,-3: Dich moi trudng FM3 c6 nudi cdy $5200; Apr: khang sinh chiing duong apramycin

Bang 1: Vong vé khuan ctia $5200 va apramycin d6i véi cac chiing vi khuan gay bénh

STT Vi khuén giy bénh Vong v6 khudn cta $S200 Vong v6 khudn cua
(mm) apramycin (mm)
1 Staphylococcus aureus 25+0 26
2 Pseudomonas aeruginosa 22,67 £ 0,58 23
3 Klebsiella pneumoniae 22+0 22
4 Enterobacter cloacae 22,33 + 0,58 23
5 Acinetobacter bauman ii 22,33 £ 0,58 23
6 Escherichia coli 22+0 22
7 Enterococcus faecalis 15+0 21

hop trung binh trong thi nghiém tiép hop co ban la
64,31+4,1, dua trén d6 tan s tiép hgp dugc tinh ra 1a
2,04x1078.

Anh huéng ctia cac diéu kién tiép hop dén
su tiép hop & Streptomyces sp. SS200

Ngoai dang khuén ty Streptomyces sp. SS200, bao ti
ctia vi khudn nay ciing dugc khao sat nhu dang té bao
nhan DNA. Trong s6 hai dang té bao nhan DNA ctia
Streptomyces sp. $S200, dang khuén ty cho tan s tiép
hop 1 2,04x108, t4n s6 tié€p hop nay cao hon tan s&
tiép hop ctia dang bao tu Streptomyces sp. SS200 1a
3,8x10™ (Hinh 6).

Ngoai chiung E. coli ET12567/pUZ8002 trong thi
nghiém tiép hgp co ban, mot ching E. coli cho
DNA khac 1a SM10Apir ciing duge khdo sat kha
néng truyén DNA vao chtng Streptomyces sp. $S200.

Két qua trong Hinh 6 cho thdy chung vi khudn
ET12567/pUZ8002 la chung vi khuén E. coli cho tin
s6 tiép hop cao nhét 13 2,1x10~8 trong khi SM10A pir
cho tan s6 tiép hop 13 1,03x10~8 (Hinh 7).

Hai loai muo6i v6 co thudng dugc st dung trong cac
thi nghiém tiép hgp & vi khuédn la MgCl, va CaCl,
ciing dugc khdo sit trong sy tiép hop gitia E. coli va
Streptomyces sp. $5200. Moi mudi dugc khao sat riéng
1é trong day nong d¢ tii 0 dén 50 mM véi miic ting la
10 mM trong méi trudng tiép hgp. O 0 mM MgCly, su
tiép hop gitia E. coli va Streptomyces sp. SS200 van xay
ra nhung & tin sudt tiép hop thip nhat 1a 9,11x10~°.
Tan s6 ti€p hop tang khi ting néng d¢ MgCl, trong
méi trudng tiép hop va dat dén tan s6 2,14x1078 &
noéng d6 30 mM MgCl,. Cac néng do MgCl, cao hon
30 mM gdy gidm t4n s& tiép hop, cu thé 1a 1,26x10~8
& néng d6 40 mM MgCl, va 1,07x10~8 & néng d6 50
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Casein agar MacConkey Simmons citrate agar

Hinh 3: Hinh théi ctia chling S5200 trén cac méi trudng nuéi cdy khac nhau

EZB'OC';’I‘H DASHBOARD APPS TOOLS RESOURCES HOW TO CITE ABOUT HELP CENTER SUPPORT LICENSES ' = L
Select hits by database All Valid names enly = Excel 2 FASTA (> EzEditor2 i~
Tasks Hit taxon name Hitstrainname  Accession Similarty  Variation ratic Hit taxanomy Completeness (%)
=2 O Streplomyces rochei NRRL B-2410(T)  MUMDO1000370 99.71 4/1376 ::e;\:l:[ﬂmyﬂs 100.0
= O Streplomyces mutabilis NBRC 12800(T)  AB184156 9042 8/1376 ::;f':‘mm,m 996
= O Streplomyces wins NBRC 15617(T)  AB184690 9920 +|e;;(3t:5 :::;:mmms ; 9.3
= O Steplomycesdjskartensis  NBRC15400(T)  AB1BAGS7 9920 111376 ::_;z':‘mm,m 90.1
= O Streplomyoes violaceorubidus  LMG 20319(T) AJT81374 98.84 16/1375 ::;S;jiomma 100.0
= O Stepomycestendse ATCC 19812(T) D63873 9876 171376 :::;Z':‘wmms 1000
= O  Streptamyces plosus NBRC 12807(T)  AB184161 98.76 171376 ::;::iomms 993
= O Streptamyces calus 5P 5010(T) Av999780 98.76 L0l beciotoninn 1000
2 O Streptomyces anandil NRRL B-3590(T) AY939803 98.76 17/1375 ae;Streptomyoes 100.0 -

Hinh 4: Két qua dinh danh phan t&r chling $S200 dya trén trinh tu 16S rRNA
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ET12567/pUZ8002 SM10
E. coli

Hinh 7: So sanh hiéu qua cac vi khuan E. coli cho
DNA dai véi su ti€p hop

mM MgCl, (Hinh 8).
Da6i v6i mudi CaClp, tdn s6 tiép hgp cao nhit 1a

Hinh 5: Cac thé tiép hop tirthinghiém ti€p hop gitta 5,02x10~% dugc tim thdy & néng d6 10 mM CaCly
chung ET12567/pUZ8002 mang pOSV206 va Strep-

va tn s6 tiép hgp gidm khi néng d6 CaCl, ting 1én
tomyces sp. $5200 phop g & do 2 tang

(Hinh 9).

Khi so sanh anh hudng ctia hai muéi v6 co MgCl, va
CaCl, trén tan s6 tiép hop gitia E. coli va Streptomyces
25608 sp. SS200 thi cac nong d6 CaCl, cho tin s6 tiép hgp
2608 cao hon so véi cac ndong d6 MgCl, (Hinh 10).

B6n moi trudng tiép hop bao gom SFM, TSA, HT va
2CMC ciing dugc khao sat d€ tim ra moi trudng cho
tan s6 tiép hop cao nhét gitia E. coli va Streptomyces sp.
_ $5200. Trong s8 bdn moi trudng nay, cac thé tiép hop

Bio 55200 Khuinty 55200 chi xudt hién trén moéi truong SFM véi tin s6 tiép hop
So sanh bao ti va khuin ty

1.5€-08

Hiéu suit nep hop

1E-08

7
S
3

o

12 1,97x1078 trong khi ba méi trudng tiép hop con lai

khong c6 su xudt hién bat ky thé tiép hop nao (Hinh
11).

Cudi ciing, cac thoi gian G bao goém 0, 6, 12, 18 va
24 gi¢ trude khi chon loc véi khang sinh cling dugc

Hinh 6: So sanh hiéu qua dang té€ bao nhan cla
Streptomyces sp. SS200 d6i véi su ti€p hgp
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Hinh 10: So sénh hiéu qua cac nong d6 mudi MgCl, va CaCl, déi véi su tiép hop

2.56-08

2E-08

1.56-08

1E-08

Higu suét tiép hop

5E-09

SFM TSA HT 20MC
Méi trwarng tiép hop

Hinh 11: So sanh hiéu qua ca cac moi trudng doi
VGi su ti€p hgp

khdo sat nhim tim ra thdi gian  cho tin s6 tiép hgp
cao nhdt gitia E. coli va Streptomyces sp. SS200. Két
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qué khao sat cho théy tin s6 tiép hgp tang 1én véi thoi
gian @1 dai hon, tin sudt tiép hgp cao nhit1a 1,97x10~8
véi thai gian U la 24 gid sau tiép hgp. Khong c6 bat
ky thé ti€p hop nao trén moi trusong tiép hgp véi thoi
gian 0114 0 gio (Hinh 12).

Nhu vay, dang khudn ty cta Streptomyces sp. SS200,
chung vi khudn E. coli ET12567/pUZ8002, mudi
CaCl, ¢ néng d6 10 mM, moi trudng tiép hop la SEM,
thoi gian 1 24 gi¢ trude khi chon loc véi khang sinh 1a
cdc diéu kién dugc chon cho céc thi nghiém tiép hgp
trong nghién ctiu chiic ndng gen vé sau trén chuing ctia

Streptomyces sp. $S200.
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Hinh 12: So séanh hiéu qua cla céc thaoi gia 0 d6i véi su tiép hgp
1 2 3 4 5 6 7 8 9 10 11 12
1468 bp

500bp

Hinh 13: Xac nhan cac thé ti€p hgp gitta E. coli va Streptomyces sp. SS$200 bang PCR. 1: thang DNA 100 bp;
2,4,6,8,10: san pham PCR vdi cip primer 27F-1942R ti ndm thé tiép hop; 3,5,7,9,11: sdn pham PCR véi cap primer
i.aacF-i.aacR tir nam thé ti€p hop; 12: thang ADNA IHindlll

Xac nhan cac thé tiép hop giita E. coli va
Streptomyces sp. $S200 bang PCR

Nam thé tiép hop gitia E. coli va Streptomyces sp.
$S200 dugc chon ngiu nhién d€ xdc nhén bing PCR
v6i hai cap primer, mot cap primer cho gen 16S rRNA
trong bd gen ctia Streptomyces sp. SS200 va mot cap
primer dé€ khuéch dai gen aac trén plasmid pOSV206.
Hinh 13 cho théy két qua dién di trén gel agarose cac
san phdm PCR tit ndm thé tiép hgp da khao sat. Mbi
thé tiép hop cho hai sin phdm PCR véi kich thudc 1a
1.468 bp (ddi v6i gen 16S rRNA) va 500 bp (d6i véi
gen aac) khi so sanh v6i thang DNA 100 bp va thang
ADNA [HindIII.

THAO LUAN

Trong céc nghién ciu khéo sat hoat tinh sinh hoc
khac, Bougainvillea glabra cho thdy cé cac hoat tinh
sinh hoc da dang nhu chéng tiéu dudng, gay doc té
bao, khang viém, khang oxi hoa va dic biét 1a khang
vi sinh vat!”. Gan day, mot gia thuyét vé sy trao déi
vat liéu di truyén gitia thyc vat va cic sinh vat ndi
sinh ctia chting da dugc dé xuét dé giai thich cho hién
tugng thuc vét va vi sinh vt ndi sinh c6 cung cac hoat
tinh sinh hoc thong qua viéc cung san xudt cic hgp
chit thi cdp tuong ting'®. Vi véy, c6 kha ning cic
vi sinh vat noi sinh trong Bougainvillea glabra cing
6 thé san sinh cac hoat tinh sinh hoc tuong tu nhu
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thuc vat chu va day cing 1a ly do dé phan 14p va khéo
sat hoat tinh khang khuén céc chung vi sinh vét noi
sinh trong Bougainvillea glabra. Trong nghién ctiu
nay, mot chiing vi sinh vat noi sinh, dugc dit tén 1a
§5200, da dugc phan lap tii cay Hoa gidy (Bougainvil-
lea glabra) va chung vi sinh vét nay cho thdy hoat tinh
khéng khuén phd rong d6i vdi cac vi khudn gay bénh
thudc nhom ESKAPE.

Sau khi phén l4p tit Bougainvillea glabra, chiing vi sinh
vat §S200 dugc cho 1a thudc nhém vi khuidn Gram
duong vi chung nay cé kha nang khéng lai cac khang
sinh cycloheximide va nystatin, 1a cdc khang sinh tc
ché su phiét trién cta ndm. SS200 ciing c6 kha nang
khéng axit nalidixic, 1a khang sinh tc ché vi khudn
Gram 4m. Ngoai ra, khudn lac ctia SS200 c6 cdu tao
basi khudn ty co chit dn sau xuéng mat moéi trudng
SFM va khuén ty khi sinh mang chudi bao tu. Day
la nhiing déc tinh ki€u hinh dic trung cho nhém vi
khudn Streptomyces. Trén cdc moi trudng ISP, SS200
tiép tuc cho théy cac ddc tinh khuén lac dic trung cho
nhom vi khudn Streptomyces. Tiép theo, ching toi
thuc hién viéc dinh danh phén t ching SS200 dya
trén gen 16S rRNA. Trong budc dinh danh nay chung
toi st dung cdp primer 27F-1495R d€ nhan ban gen
16S rRNA ctia SS200. 27F-1495R 1a cdp primer dugc
st dung d€ nhan ban gen 16S rRNA ctia gi6i vi khudn
cho muc tiéu dinh danh phan ti trong nhiéu nghién
ctu. Trinh ty nucleotide gen 16S rRNA ctia SS200 cho
théy c6 su tuong dong cao véi gen 16S rRNA cuia cac
ching Streptomyces trong co s¢ dit liéu nhu S. rochei,
S. enissocaesilis, S. plicatus, S. geysiriensis, v.v. D& xac
dinh chinh xdc miic d¢ loai thudc gidng Streptomyces
d6i v6i chung vi khudn $S200 thi can c6 nghién citu
phén loai hé théng (polyphasic taxonomy) trén nhiéu
déc tinh khac nhau nhu nudi cdy, sinh ly va sinh hoa,
tanh phan c4u tao thanh t€ bao va mang té bao, hinh
thai té bao dudi kinh hién vi dién ti, gidi trinh ty va so
sanh b gen véi dit liéu b gen ctia cac chung Strepto-
myces. Két qua tlii nghién ctiu phan loai hé théng nay
sé gitp phén loai mot chiing Streptomyces dén miic
loai '°. Do nghién ctiu nay khéong thyc hién viéc phan
loai hé thong chiing SS200 va dua trén cac két qua vé
hinh thai va phén ti thu dugc trong nghién ctiu nay,
chung vi khudn SS200 dugc dit tén 1a Streptomyces sp.
§5200.

Phg khang khudn rong cta Streptomyces sp. SS200
tao tién dé cho cdc nghién cuu tiép theo nhim phén
lap hop chét thi cip c6 hoat tinh khing khudn cling
nhu nghién ctiu con dudng sinh tdng hgp hgp chit
thd cdp nay. Vi vay & budc ké tiép, chung toi thiét
lap céc diéu kién d€ truyén DNA vao chung Strepto-
myces sp. SS200 bang phuong phép tiép hgp. Phuong
phép tiép hop gitia E. coli va Streptomyces da dugc
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Mazodier va cong su thiét 14p vao nam 1989 20 vy
ké tit d6, céc diéu kién khéc nhau da dugc xdc dinh
¢6 anh hudng dén hiéu sudt tiép hgp nhu: ching E.
coli cho DNA, dang t€ bao Streptomyces nhan DNA,
loai mudi vd co va néng do cta ching, mdi trudng
tiép hop, thoi gian @ trude khi chon loc véi khang
sinh. Céc diéu kién nay thudng dugc khao sat dé
tim ra thong s6 t6i uu cho tiing thi nghiém tiép hop
cu thé & Streptomyces. Vi vay, trong nghién ctiu nay,
cac diéu kién nay cting dugc khéo sit d€ tim ra cac
thong s6 t6i uu cho thi nghiém tiép hgp & chung
Streptomyces sp. S$S200. Doi véi diéu kién vé chiing
E. coli cho DNA, chiung ET12567/pUZ8002 cho thdy
hiéu qua tiép hop t6t hon chung SM10Apir. Chung
ET12567/pUZ8002 1a chung bi khiém khuyét trong
kha ning methyl hod DNA trong khi SM10Apir lai
la chiing c6 kha ning methyl hod DNA hoan toan.
Tinh trang methyl hod cia DNA cho c6 tic dong
quan trong doi véi sy tiép hop gitia E. coli va Strep-
tomyces. Nhiéu ching Streptomyces c6 hé thong cat
gi6i han DNA cho béng enzyme phu thudc vao tinh
trang methyl ctia DNA cho?!. Nhiing hé théng cit
gi6i han nhu vy lam gidm hiéu sudt truyén DNA
vao té€ bao bing tit cd cic phuong phdp nhu hod
bién nap, dién bién nap va tiép hgp. Trong nhiing
chting Streptomyces nhu véy, chiing E. coli cho DNA
thudng dugc st dung la ET12567/pUZ8002. Trong
nhiing chung Streptomyces khong c6 hé théng cit gisi
han DNA cho béng enzyme phu thudc vao tinh trang
methyl ctia DNA cho, SM10Apir c6 thé thay thé cho
ET12567/pUZ8002 lam ching cho DNA trong céc thi
nghiém tiép hgp.

Ca hai dang t€ bao Streptomyces nhdn DNA 14 bao
tt va khuén ty déu c6 thé dugc st dung trong thi
nghiém tiép hgp v6i E. coli. Hiéu sudt tiép hgp ctia hai
dang t€ bao nay thay d6i tuy theo tiing chting Strep-
tomyces cu thé. Dang bao tl clia Streptomyces dugc
théy cho hiéu sut tiép hgp cao hon dang khuén ty &
722, Ngugc lai, dang khudn
ty lai cho hiéu sudt tiép hgp cao hon dang bao ti &
Streptomyces kanamyceticus ATCC 1285323, két qua
trong nghién cttu nay ciing cho thdy dang khuén ty

Streptomycesrimosus M52

cta Streptomyces sp. SS200 cho hiéu sudt tiép hop
hiéu qua hon dang bao tii. Ngoai ra, & nhiing chiing
Streptomyces khong tao dugc bao ti thi khuén ty 1a
dang t€ bao nhan duy nhit trong thi nghiém tiép
hop?. Ngoai hai diéu kién chiing cho va chiing nhan
DNA, céc diéu kién tiép hop con lai ciing dugc khao
sat d€ tim ra diéu kién cho hiéu sudt tiép hgp cao
nhdt. Trong sd hai loai mudi vo co thi CaCl, cho
hiéu suit cao hon MgCl, trén tét ca cac nong do di
tii 10 mM dén 50 mM. O noéng d6 10 mM, CaCl,
¢6 hiéu suit tiép hgp cao nhit la 5,02x1078. CaCl,
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cing 13 mu6i v6 co cho hiéu sudt tiép hgp cao hon
MgCl, & chung Streptomyces neptrosis SD-07, Strep-
tomyces coelicolor, Streptomyces lavendulae va Strepto-
myces venezuelae 25, Tuong tu, hai diéu kién tiép hgp
con lai 13 moi trudng nudi cdy va thai gian u trude khi
chon loc v6i khang sinh ciing cho thdy anh hudng d6i
v6i hiéu sudt tié€p hgp & chiing Streptomyces sp. SS200.
Cu thé, moi trudng SFM va thdi gian @ 24 gid trude
khi chon loc v6i khang sinh la nhiing diéu kién tiép
hgp cho cac hiéu suit tiép hop gitta E. coli va Strepto-
myces sp. SS200 cao nhit.

KET LUAN

Streptomyces sp. SS200 dugc phén lap tii ciy Hoa gidy
(Bougainvillea glabra) thu hai & thanh phé Viing Tau,
Viét Nam, va chang vi khuén nay cho thdy hoat tinh
khéang khuén ddi véi mot s6 vi khuén gay bénh thudc
nhém ESKAPE. Tiép theo, cic diéu kién d€ chuyén
DNA vao chung Streptomyces sp. SS200 bang phuong
phép tiép hgp dugc khio sat d€ thu nhan thong s6 tdi
uu cho tiing diéu kién tiép hgp. Cac thong s6 t6i uu da
khéo sat bao gobm: dang té€ bao nhan DNA ctia Strep-
tomyces sp. $S200 la khuén ty, ET12567/pUZ8002 la
chingE. coli cho DNA, CaCl, 6 néng d6 10 mM, SFM
la moi trudng ti€p hgp va thoi gian 0 1a 24 gio trude
khi chon loc v6i khang sinh. Nhiing diéu kién tiép
hgp nay sé dugc st dung trong cac thi nghiém tiép
theo nhim xdc dinh cac gen lién quan dén con dudng
sinh t6ng hgp ctia cc chit chuyén hoa thii cdp cé hoat
tinh khang khuén & Streptomyces sp. $S200.

CAMTA

Céc tac giad chan thanh cam on Trung tdm Nghién ctiu
va Ung dung Sinh hoc da cung cdp cic vat liéu, hod
chit va thiét bi d€ thuc hién nghién ctu. Céc tic gia
cing chan thanh cdm on Quy phat trién Khoa hoc va
Cong nghé NTTU da tai trg mét phan kinh phi cho
nghién ctu nay trong dé€ tai ma s6 2022.01.09/HD-
KHCN.

XUNG POT LOI iCH
Ciéc tac gid dong y, khong co bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

DONG GOP CUA CAC TACGIA

Nguyén Thi Ngoc Quyén 1én ké hoach, thuc hién céic
thi nghiém. Nguyén Trung Hiéu danh gid, xu Iy cac
dii liéu. Nguyén Hoang Chuong dinh huéng, chinh
stia va viét ban thao.
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ABSTRACT

In the finding of new antimicrobial agents to respond to drug-resistant bacterial pathogens, the
genus Streptomyces is still an important source of secondary metabolites associated with antibac-
terial activity. Strikingly, two-thirds of antibiotics used in human medicine are secondary metabo-
lites from Streptomyces bacteria, among which the biosynthetic pathway of several antibiotics was
studied. We report here the isolation of an endophytic bacterial strain from Bougainvillea glabra col-
lected in Vung Tau City, Vietnam. This bacterial strain showed strong antibacterial activity against
multiple pathogenic bacteria, including those belonging to the ESKAPE pathogens group. Cul-
tural and molecular characterization identified the isolated strain as Streptomyces sp. SS200. A DNA
transfer system by bacterial conjugation was established in Streptomyces sp. SS200 to pave the
way for following studies on biosynthetic pathways of secondary metabolites having antibacterial
activity in this strain. The key conditions in the conjugal transfer were investigated, including the
recipient's cellular forms, donor Escherichia coli strains, effects of cation?T, conjugation media, and
antibiotics overlaying time. The mycelial form of Streptomyces sp. S5200 gave a 5-fold higher con-
jugation frequency than the spore form. ET12567 strain carrying the mobilizing plasmid pUZ8002
had the highest frequency of conjugation among two E. coli donors, specifically at a double fre-
quency than SM10lpir strain. Ca>* gave more exconjugants than Mg?*, and the highest frequency
of conjugation was obtained at 10 mM of this cation. Of four conjugation media, the exconju-
gants between E. coli and Streptomyces were only found on the Soya Flour Mannitol medium. The
overlaying time of antibiotics was optimal at 24 hours of conjugation. These conjugal conditions
will be used for the following experiments to find gene candidates involved in the biosynthesis of
secondary metabolites with antibacterial activity in Streptomyces sp. SS200.
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