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Diic diém sinh hoc va hoat tinh khang vi khuan gram dwong
cua Microbacterium sp. C21 phan lap tur dat
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Tém tit:

Phin 16n khang sinh thlr()’ng mai c6 nguon goc tir Streptomyces. Viéce tim kiém cac nguon gen tlem nang moi (khong
thudc Streptomyces) san sinh hoat chét khang khuin dugc datra nhim ngan chin sy khang thude béi cac vi khuin
gay bénh hién nay. Chiing C21 dwgc phan lap tir dit, khuén lac nhé (kich thwée 0,8-1,2 mm) trén moi trudong
Intensive soil extract medium (ISEM). Phan tich trinh tw gen 16S rRNA cho thiy, chiing C21 thudc vi khuin khé
nudi ciy va dworc coi la irng vién loai méi thude chi Microbacterium. Ngoai trir mdi trwong R2A, chiing C21 chi c6 kha
ning sinh truwéng trong moi trwong nghéo dinh dwéng nhw NB/3, TSB/10 va R4/10. N-acetylglucosamine, maltose,
D-glucose, L-proline, L-rhamnose, inositol, sodium acetate va axit 3-hydroxybutyric 1a nhirng nguf)n cacbon phu
hop cho ching C21 sinh trwéng. Hoat chit khang khuin tich chiét tir dich 1én men cua ching C21 ¢6 kha néng trc
ché & nong do 16 pg/ml dbi voi Enterococcus Jaecalis CCARM 5168, 8 ng/ml dbi voi E. Jaecalis CCARM 5171, 32
ng/ml @6i véi E. faecalis CCARM 5024, 64 pg/ml ddi véi E. faecium CCARM 5025, 32 pg/ml ddi véi Streptococcus
agalactiae CCARM 4504 va 8 ng/ml df)i v6i S. pyogenes CCARM 4520. Két qua ciia nghién ctru la co sé cho nhirng

nghién ciru tiép theo vé tim kiém céc hoat chit khang khuin tiém ning tir vi khuén khé nudi ciy.

Tir khéa: hoat tinh khang khuén, Microbacterium, nong dd trc ché t6i thiéu.

Chi sé phén loai: 1.6

Penicillin 1a khang sinh dau tién dugc phat hién tir nAm
mdc Penicillium rubrum boi Fleming nim 1929 [1] va mé
ra thoi ky vang cho phat hién khang sinh méi tur ty nhién
vao gitra nhitng nam 1950 [2], trong d6 c¢6 hon 80% cac loai
khang sinh c6 ngudn gdc tir Streptomyces [2, 3]. Tuy nhién,
sau nhitng nam 1965 sb luong khang sinh méi dugc phat
hién c6 xu hudng gidm manh [2, 4]. Trong khi céac loai vi
khuan giy bénh da khang khang sinh xuat hién ngay cang
nhiéu, trong d6 c6 Enterococci khang thude vancomycin
(VRE - Vancomycin resistant Enterococcus) va Streptococci
duogc biét dén 1a mot trong nhitng ngudn bénh truyén nhidm
nguy hiém cho nguoi [5, 6].

Theo bdo c4o cia M.E. De Kraker va cs (2016) [7] hau
qué ctia vi khuan gay bénh da khang khang thudc thuong rat
nghiém trong, gdy tir vong khoang 8,6 tri¢u nguoi hang nam
trén toan thé gioi va du doan den nam 2050 c6 khoang hon
10 triéu nguoi chét mdi ndm néu khong co giai phap kip thoi
nhdm ngan chan tinh trang da khang thudc nhu hién nay.

Céc nghién ctru gan diy cho thay, Van dé da khang
thude ctia vi khuan gdy bénh ¢ nudc ta xuat hién ¢ tat ca
cac bénh vién 1on trén ca nudce [8-10]. Co to1 48% cac loai
E. faecalis dugc phan lap tir bénh nhan tai cac bénh vién
khang lai gentamicin [8]; 22-57% cac loai E. faecium

“Tac gia lién hé: Email: nguyenmanhtuan@tuaf-edu.vn

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(11) 11.2022

khang lai vancomycin va gentamicin; 25-85% céc loai S.
pneumoniae khang ceftriaxone va erythromycin [9].

Cho dén nay, c6 khoang 1% cong dong vi khuan dat co
thé duoc phan 1ap va xéac dinh dic diém kiéu hinh trong
diéu kién phong thi nghiém [11, 12]. Trong khi hon 99% vi
khuan dat 1a chua duogc nudi ciy (hay con goi 1a vi khuan
kho nudi cdy) va day duoc coi 1a ngudn gen tiém ning cho
phat hién cac hoat chat khang khuan méi nham ngan chin
van dé khang thudc [13, 14]. Nghién ctru vé céc vi khuan
kho nudi cay san sinh hoat chat khang khuan gan nhu chua
dugc trién khai ¢ nuge ta. Do vay, nghién ctru s& bé sung
thém phuong phap tlep can vi khuén khé nubi cay trong
phong thi nghiém nham tuyén chon ngudn gen vi khuén méi
phuc vu cho phat hién cac hoat chét khéang khuén.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Dit bé mat (3 mau) thu thap tai M6 sét Trai Cau, Pong
Hy, Thai Nguyén. Dat duoc loai bo dat da, sinh khdi thuc

vat bang rdy voi duong kinh 15 0,2 mm va lam kho ¢ nhiét
do phong trong 24 gio.

Céc chung vi khuén kiém dinh gom E. faecalis CCARM
5168 (khang tetracycline va gentamicin), E. faecalis
CCARM 5171, E. faecalis CCARM 5025 (khang oxacillin
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Abstract:

Most commercial antibiotics are derived from
Streptomyces. The search for new potential microbial
sources (non-Streptomyces) for antibacterial activity
is proposed to prevent drug resistance by current
pathogenic microbes. Strain C21 was isolated from soil,
with small colonies (0.8-1.2 mm in size) on an intensive
soil extract medium (ISEM). Sequence analysis of
the 16S rRNA gene revealed strain C21 belongs to the
group of bacteria that are difficult to cultivate, and
is considered a candidate for novel species of genus
Microbacterium. Except for R2A medium, strain C21
was only able to grow in nutrient-poor media such as
NB/3, TSB/10, and R4/10. N-acetylglucosamine, maltose,
D-glucose, L-proline, L-rhamnose, inositol, sodium
acetate and 3-hydroxybutyric acid were suitable carbon
sources for the growth of strain C21. Crude extract
from fermentation liquid of strain C21 can inhibit
Enterococcus faecalis CCARM 5168 at a concentration of
16 pg/ml, 8 pg/ml for E. faecalis CCARM 5171, 32 pg/ml
for E. faecalis CCARM 5024, 64 ng/ml for E. faecium
CCARM 5025, 32 pg/ml for Streptococcus agalactiae
CCARM 4504, and 8 pg/ml for S. pyogenes CCARM
4520. Results of this study established a basis for future
studies on finding potential antibacterial compounds
from difficult-to-culture bacteria.

Keywords: antibacterial activity, Microbacterium,

minimum inhibitory concentration.

Classification number: 1.6

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(11) 11.2022

Khoa hoc Tu nhién | Khoa hoc su' s6ng s

va quinupristin/dalfopristin), E. faecium CCARM 5024
(khang ampicillin, oxacillin, teicoplanin va tetracycline),
S. agalactiae CCARM 4504 (khéang clindamycin,
clarithromycin va tetracycline) va S. pyogenes CCARM
4520. Céac ching vi khuan kiém dinh dugc cung cip boi
CCARM (Culture collection of antimirobial resistant
microorganisms), Han Qudc.

Phuwong phdap nghién ciru

Mbi trwong va phan lap vi khudan khé nuéi cdy: Mbi
truong ISEM gbém dich chiét dat (200 ml), mudi khoang
(thanh phan co s6), axit amin (2 ml), vitamin B (1 ml), mudi
vi lugng (2 ml), agar (15 g), pH 6,8+0,2. Thanh phan co so
(g/795 ml nudc cat) gdbm: KH ,PO, (0,23), K,HPO, (0,23),
MgSO,.7H,0 (0,23), NH,NO, (0, 33) va NaHCO (0,25).
Phuong phép chuan bi méi truc‘mg ISEM duoc thu’c hién
theo mo ta cua T.M. Nguyen va cs (2018) [15]. Hoa 25 g
dat trong 250 ml nuéc mudi smh 1y, pha lodng dén nong
d6 107 va cdy trai 100 ul mdi nong do pha lodng dat 1én
mdi truong ISEM va Nutrient (HiMedia, An D9, d6i ching)
nuoi ¢ 25°C trong 2 tuan. Chi thu nhan, tinh sach cac khuan
lac xuét hién sau 7 ngay nudi cy trén moi truong ISEM va
luu gitt ¢ -86°C trong 10% glycerol [16].

Tuyén chon vi khudn khé nudi cdy san sinh hoat chat
khang khudn: Céc ching phan lap dugc nuéi lic trong binh
tam giac chira dung 30 ml méi truong dich thé ISEM c¢6 bd
sung 0,1% (w/v) cao ndm men & 28°C trong 10 ngay. Hoat
chat sinh hoc téng s trong dich nudi cdy dwoc tach chiét
voi ethyl acetate theo ty 1€ 1:1 (v/v). Hoa can sau khi bay
hoi ethyl acetate trong 300 pl dung moi dimethyl sulfoxide
(DMSO). 10 ul hoat chit tach chiét dugc nho vao khoanh
gidy duong kinh 6 mm (Whatman, Merck) va dat 1én moi
truong Mueller Hinton Agar (BD DIFCO) chua E. faecium
CCARM 5024 va S. agalactiee CCARM 4504. Kiém tra
vong khang khuan sau 24 gio 6 37°C [17].

DPinh danh phan tr va xdy dyng so do pha hé:
DNA tong sb6 cua ching phan lap duogc tach chiét theo
md ta boi J. Sambrook va D.W. Russell (2001) [18].
Cip mdi 27F-AGAGTTTGATCMTGGCTCAG  va
1492R-TACGGYTACCTTGTTACGACTT [19] duoc s
dung cho khuéch dai trinh ty gen 16S rRNA bing PCR.
Phan ting PCR duoc tién hanh trong 25 chu ky, bién tinh
DNA méu ¢ 95°C trong 5 phut, 25 chu ky & 95°C trong
40 gidy, gdn mdi 55°C va kéo dai 72°C trong 1 phut; chu
ky cudi duoc kéo dai & 72°C trong 7 phat. San pham PCR
dugc doc trinh tu thong qua hé thong Applied Biosystems
3730 xI DNA analyzer su dung Big Dye terminator cycle
sequencing kit v.3.1 (Macrogen, Han Qudc). Nhan dién
trinh tu gen 16S rRNA thong qua dit liéu NCBI Blast va
Eztaxon Server. Quan hé di truyén cua chung phén 1ap dugc
thiét 1ap bang phan mém MEGA 7 st dung phuong phap
Neighbor-Joining [20].
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Xdc dinh ddc diém nuéi cdy: Ching phan lap duoc hoat
hoéa trong moi tru’ong ISEM léng, 3% (V/V) dich huyén phu
dugc cdy chuyén dén cac moéi truong gdm R2A (HiMedia,
An D9g), Nutrient Broth - NB (HiMedia, An bo), TSB
(ATCC medium 18: Trypticase Soy) va R4 (g/l): glucose
(10), cao ndm men (1), axit casamino (0,1), proline (3),
MgClL,.6H,O (10), K,SO, (0,2), CaCl,.2H,0 (4) va axit
N-[Tris(hydroxymethyl)methyl]-2-aminoethanesulfonic
(5,6). Béng thoi, cac chung phan 1ép cling duoc ca?iy chuyén
dén moi trudng nghéo dinh dudng hon, twong tng R2A/3
(ham luong dinh dudng giam di 3 1an so v&i méi trudng
day du), NB/3, TSB/10 va R4/10. Kha ning sinh truéng cia
chung phan lap trén céc loai mdi truong duge xac dinh &
5 ngay, 28°C, 130 vong/phut thong qua xac dinh mat do vi
khuin & OD 500" Anh huéng cua cac ngudn cacbon dén sinh
truong cua chung phan 1dp dugc xac dinh boi APTID 32 GN
Kit (BioMerieux, Phap). Sir dung kinh hién vi dién tir quét
SEM (Scanning Electron Microscope, Hitachi S-4800, Nhat
Ban) dé xac dinh hinh thai té bao ctia chiing phan 1ap.

Lén men va tach chiét hoat chat khang khuan tong so:
Ching phan lap dugc hoat hoa trong moi truong R2A/3
nudi lic ¢ 28°C, 150 vong/phut trong 3 ngay. Cay chuyén
3% dich nuéi ciy dén méi truong R4/10, nudi lic 10 ngay.
Hoat chat khang khuan tong s6 co trong dich 1én men dugc
tach chiét 2 1an véi ethyl acetate (1 1, v/v). Bay hoi dung
moi & 40°C, can hoat chit tong s6 duoc hoa trong 10 ml
nudce cat va loc qua mang loc 0,22 pm (Millipore, M) truc
khi dong kho ¢ -54°C [21].

Xac dinh nong dé irc ché toi thiéu (MIC) ciia hoat chit
sinh hoc tong s6 tach chiét tir dich Ién men: Quy trinh xéac
dinh MIC dugc tién hanh theo phuong phép pha lodng cia
CLSI (2012) [17]. Cac ching vi khuan kiém dinh dugc
chuan bi & mat do 10° CFU/ml. Khang sinh cephalothin va
norfloxacin dugc str dung 1a d6i chimg duong. Bot hoat chit
tach chiét tong sb cua ching phan lap va khang sinh thuong
mai duoc chuin bi ¢ ndng do 128, 64, 32, 16, 8 va 4 pug/ml.

Xir Iy s6 liéu: Két qua cua cac thi nghiém dugc xu ly
bang Student’s t-test dé xac dinh y nghia thong ké. Gia tri
p=<0,05 1a gi6i han sai khac c6 y nghia thong ké.

Két qua va ban luan

Phan lgp va tuyén chon vi khuin khé nuéi cé'y t(fng
hop hoat chat khang khuan

Thanh phan dinh dudng co trong méi trudng phan lap co
anh 16n dén su sinh trudng (khuén lac) cta vi sinh vat. Sau
2 tudn nudi céy sb luong khuén lac xuét hién & néng do pha
lodng mau dat 10~ trén moi truong ISEM va Nutrient lan
luot 1a 132418 va 1043 (hinh 1). O ciing ndng d6 pha lodng
mau dét, khudn lac xuét hién trén moi truong ISEM nhidu
hon gan 14 14n so véi Nutrient (p=0,009).
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Nutrient

Hinh 1. Khuan lac xuét hién trén méi trwong thach dia sau 2 tuan.

Su thiéu cac yéu té tir moi truong sdng ty nhién (noi ma
c4c vi sinh vat sinh sdng) trong cic moi truong thuong mai
(nhu Nutrient) 1a mot trong nhitng nguyén nhan dan téi phan
16n céc loai vi sinh vat khong thé sinh truong trong phong
thi nghiém [11, 15, 22]. Bén cach 49, néng d6 dinh dudng
cao trong mdi trudng nudi cdy cling 1a nguyén nhan gay e
ché sinh truong cua cac loai [11, 23]. Viéc bd sung thanh
phan tach chiét tir dat va vitamin vao méi truong ISEM sau
khi khir tring & 121°C ¢6 tac dong hd trg cho céc loai sinh
trudng tot hon trong diéu kién phong thi nghiém.

Nghién ctru nay tuyén chon dugc 7 ching vi khuan san
sinh hoat chit khang khuan tir 145 ching phén 1ap, trong
d6 ching C21 ¢6 kha ning (rc ché ca 2 vi khuan kiém dinh
E. faecium CCARM 5024 va S. agalactiae CCARM 4504
v6i duong kinh vong khang khuan 1an luot 14 12,5 va 12
mm (hinh 2).

Hinh 2. Hoat tinh khang khuan cta chiing vi khuan khé nubi cay.

Dinh danh va so' do phd hé ciia chiing C21

Kich thudc chidu dai gen 16S rRNA cia chung C21 1a
1454 bp, véi mi s6 truy nhap MT756048. Két qua so sanh
trinh ty gen ctia ching C21 cho thiy gan nhét véi hai trinh
tu gen duoc xac dinh truc tiép tir DNA tach chiét trong moi
truong ma khong thong qua con dudng nudi cdy thuan khiét,
bao gém uncultured bacterium (LR639600) va uncultured
bacterium clone 1-11D (EU289474) véi d6 twong ddng
lan luot 1a 98,96 va 98,90%. Trong khi so sanh véi di
liéu ching chuan cong bd trén dir liu Eztaxon Server,
trinh ti gen 16S rRNA cua chung C21 thé hién mic tuong
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ddng cao nhat (98,54%) voi chung chuin Microbacterium
ginsengisoli DSM 18659T (JYIY01000074). Bén canh do,
so d6 pha hé ciing cho thiy ching C21 duoc sip xép thudce
chi Microbacterium, nhung & mot vi tri doc 1lap véi cac thanh
vién khac cua chi Microbacterium da cong bd (hinh 3).
Nghién ctru ciia H.P. Browne va cs (2016) [23] chi ra ring,
dwa vao két qua so sanh trinh gen 16S rRNA giita cac loai
c6 gia tri tuong dong dudi 98,7% thi c6 thé dugc coi la
loai méi. Do vay, ching C21 ¢6 thé 1a loai mai thude chi

Microbacterium.
80 MicrobacteriuminvictumDC-00° (AMI49677)
6 L’l[icmbaczeriumlucasASE-SZT (AB26030)
Microbacterium aurumDSM 860" (Y17229)

— Microbacteriumaoyamense KV-492" (AB234028)
Microbacterium pygmaeum KV-490T (AB24S7)
Microbacterium ferregens TFQ 12961 (ABO0AT1)
Microbacterium saccharophilum K-1" (ABT36273)
Microbacterium pumilim KV-488" (AB234027)

68 — Microhacterium demimutum KV-483T (AB234026)

—— Microbacterium flavim YM18-098" (AB286029)
Microbacterium diaminobutyricum RZG3" (KUS43348)
Microbacterium endophyticum PALS" (K1920264)

99 Microbacterium halimioriae PA36" (KI920278)

Uneutured bacterium clone 1-11D (EU289474)

Uncultured bacterium (LR639600)

Microbacteriumsp. C21 (MI756045)

Microbacterium hushaniae L0317 (MG234281)
Microbacterium horti THG-SLIT (RMS76853)
Micrabacterium ginsengisoli Gsoll 259" (AB271048)
Microbacteriumsediminicola YM10-847" (AB286021)
Microbacterium imperiale DSM 2053(0" (X77442)
Microbacteium arborescens DSM 20754" (XT7443)
Microbacteriumradiodurans GIMN 100" (GQ329713)
Microbacteriwmulni XILO2T (AY062021)
licus DSM 13454F {AJG16763)

Arthrabacter psychroph

001

d

Hinh 3. Cay pha hé chi ra méi quan hé di truyén caa ching
C21 v&i cac loai gan nhat cua Microbacterium dwa trén trinh
tw gen 16S rRNA. Cac gia tri & cac vi tri phan nhanh voi tan sé
xuat hién (bootstrap) 1000 phép so sanh (chi gilr lai gia tri 250%);
Arthrobacter psychrophenolicus DSM 154547 (AJ616763) la ngoai chi
Microbacterium.

Ddac diém nuéi cdy cia chung C21

Khuén lac cia ching C21 trén moéi trudng ISEM &
28°C, 6 ngdy c6 mau tring sita, tron 161, bong, duong kinh
khoang 0,8-1,2 mm. Té bao co dang que dai, kich thudc
0,20-0,22x1,0-1,2 um (hinh 4).
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Hinh 4. Hinh thai khuan lac va té bao ctia chung C21.

Ngoai trir méi truong R2A, chung C21 khong sinh
truong trong moi truong dinh dudng hoan chinh nhu NB,
TSB va R4 (p>0,05). Nguoc lai, khi st dung méi truong
nghéo dinh dudng hon thong thudong cho thiy chung C21
sinh trudng tét trong tit ca cac moi trudng sir dung (hinh 5).
Mat d6 vi khuan ciia chung C21 trong mdi trudong hoan
chinh (R2A) va nghéo dinh dudng (R2A/3) 1an luot 14 0,39
va 0,95 (p=0,008). Khi giam ham luong dinh dudng di 3 1an
(NB/3), mat do té bao chung C21 dat 0,44 so v6i 0,03 ddi
vo1 moéi truong hoan chinh NB (p=0,02). Chung C21 sinh
truong tot trong moi trudng nghéo dinh dudng (TSB/10 va
R4/10), nhung khong sinh truong trong moi truong TSB va
R4 hoan chinh (p>0,05). Nhu vay, vi khuan kho nudi cay
C21 sinh truong tot trong moi truong nghéo dinh dudng.
Bao cao cua V.H.T. Pham va J. Kim (2012) [11], A.A.
Pulschen va cs (2017) [24] cho thdy, sir dung mdi trudng cd
ham luong dinh dudng thap hon so véi thong thuong duge
coi 1a giai phap hiéu qua cho tuyén chon céc vi sinh sinh vét
kho nubi cay.
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Hinh 5. Anh hwéng ciia méi trwdng dén sinh trwdng chiing
C21. MPBD: mat dd t& bao cla ching C21 ban diu; méi trudng
hoan chinh: R2A, NB, TSB va R4; moi trwdng nghéo dinh dwdng:
R2A/3, NB/3, TSB/10 va R4/10.

Két qua nghién ctru kha nang su dung cac nguon
cacbon cho thay, chung C21 sinh truéng tdt & cac ngudn
cacbon gdm N-acetylglucosamine, maltose, D-glucose,

L-proline, L-rhamnose, inositol, sodium acetate va axit
3-hydroxybutyric; khong phat hién sinh trudng cua chung
C21 ddi véi cac ngudn D-ribose, sucrose, axit itaconic, axit
suberic, sodium malonate, axit lactic, L-alanine, potassium
2-ketogluconate, potassium 5-ketogluconate glycogen,
L-serine, D-mannitol, salicin, D-melibiose, L-fucose,
D-sorbitol, L-arabinose, axit propionic, axit capric, axit
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valeric, trisodium citrate, L-histidine, axit 3-hydroxybenzoic
va axit 4-hydroxybenzoic. Nhu véy, chung C21 ¢6 kha nang
su dung 8/32 (25%) nguon cacbon cua API ID 32 GN Kit.

MIC cua chung C21

Két qua xé&c dinh MIC cuda hoat chét sinh hoc téng sb
tach chiét tir dich 1én men cua ching C21 duogc thé hién &
bang 1. Hoat chit sinh hoc tong s6 cia chung C21 ¢6 kha
nang te ché sinh trudng ciia cac vi khuan kiém dinh tir 8 &én
64 pg/ml, cu thé E. faecalis CCARM 5171 va S. Pyogenes
CCARM4520 ¢ néng do6 8 pg/ml; E. faecalis CCARM
5168 & 16 pg/ml; 32 pg/ml ddi vé6i E. faecalis CCARM
5024 va S. agalactiae CCARM 4504; E. faecium CCARM
5025 & 64 pg/ml. Hoat tinh ctia khang sinh c¢6 thé duoc
tang cuong dua trén phuong phép chinh stra ban téng hop,
khang sinh méi iboxamycin duoc tgo ra theo phuong phap
trén tir clindamycin 1a mot trong sd bang chung tiéu biéu
(clindamycin 1a mot trong nhiing khang sinh bi céc vi khuin
gdy bénh gram am va duong khang lai). Trong khi khang
sinh iboxamycin nhay cam trc ché phd rong ca vi khuan gay
bénh gram am va duong [25].

Bang 1. Gia tri MIC cta hoat chat khang khuan tach chiét tip
chang C21.

Chiing vi khuén MIC (ug/ml)
Cc21 Cep Nor

E. faecalis CCARM 5168 16 16 4
E. faecalis CCARM 5171 8 8 8
E. faecalis CCARM 5024 32 32 4
E. faecium CCARM 5025 64 8 8
S. agalactiae CCARM 4504 32 0,25 4
S. pyogenes CCARM 4520 8 0,25 1

Ghi chu: Cep: cephalothin; Nor: norfloxacin.

Nhitng nim gan day, tim kiém cac ngudn gen méi (khong
thudc Streptomyces) tong hop hoat chat khang khuan duoc
cac nha khoa hoc quan tam. Chi Microbacterium dugc
coi 1a ngudn gen tiém ning cho phat hién hoat chit khang
khuan [26-30]. Béo cdo cia D.W. Kim va cs (2011) [26]
phat hién 4 loai khang sinh thuoc nhém norfloxacin do
M. sp. strain 4N2-2 tong hop, bao gdm 8-hydroxynorfloxacin,
6-defluoro-6-hydroxynorfloxacin, desethylene norfloxacin
va N-acetylnorfloxacin. P. Ghulster va cs (2018) [28] cong
b dich chiét tong sd tir loai m&i M. arborescens CIP55.817
trc ché S. aureus ATCC 13709 va S. aureus MRSA ATCC
1683 6 ham lugng 12,5 va 22,5 pg/ml theo tha tu. Ching M.
arborescens 5913 tong hop microvionin (khang sinh thudc
nhom lipopeptide), nhay cam tc ché vi khuan gram duong
gf”)m S. aureus ATCC 13709, S. aureus ATCC 1683 va
S. pneumoniae ATCC 33400 ¢ ham luong lan luot 1a 0,1,
0,46 va 0,15 pg/ml [27]. Gan day, N.E. Suzina va cs (2022)
[30] cong bb M. lacticum Str. F2E c6 kha nang ung ché sinh
truong pho rong cac chung gram duong gdm B. megaterium
VKM B-512, B. cereus GAS5, B. subtilis ATCC 6633,
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B. thuringiensis ATCC 35646, B. wehnestephanensis
KBAB4, L. sphaericus VKM B-509, M. liquefaciens
Ash10-2, M. luteus VKM Ac-2230, M. roseus VKM B-1236,
R. erythropolis Sh5, S. aureus 209-P va S. salivarius M15.

4 ~
Két luan

Chung C21 thudc chung vi khuan khé nudi céy, co thé
1a mot loai m&i thude chi Microbacterium. Khuan lac ¢
mau tréng sira, tron 101, kich thudc 0,8-1,2 mm trén moi
truong ISEM, té bao hinh que dai (0,20-0,22x1,0-1,2 um).
Chung C21 khong sinh truong trong moéi truong dinh dudng
ddy du (ngoai trir R2A), nhung sinh truong tot trong moi
truong nghéo dinh dudng. N-acetylglucosamine, maltose,
D-glucose, L-proline, L-rhamnose, inositol, sodium acetate
va axit 3-hydroxybutyric & cac ngudn cacbon cho chiing
C21 sinh truéng. Hoat chét khang khuan tong sb tach chiét
tir dich 1én men ching C21 c6 kha ning wc ché E. faecalis
CCARM 5168, E. faecalis CCARM 5171, E. faecalis
CCARM 5024, E. faecium CCARM 5025, S. agalactiae
CCARM 4504 va S. pyogenes CCARM 4520 ¢ nong do
tuong Gmg 13 16, 8, 32, 64, 32 va 8 pg/ml. Pay la ngudn gen
méi cho tim kiém hoat chat khang khuén ty nhién. Chinh vi
vdy, can ¢ nhiing nghién ctru tiép theo vé xac dinh cu trac
va tang hoat tinh khang khuén bang cach bién d6i cdu trac
héa hoc cua hoat chat khang khuén sinh ra boi chung C21.
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