Tap chi Cong nghé Sinh hoc 18(1): 187-196, 2020

SANG LOC VA PINH DANH CAC CHUNG XA KHUAN CO HOAT TiNH KHANG
SINH TU CAC MAU SINH VAT BIEN VA TRAM TiCH BIEN THUQC VUNG

BIEN PAO LY SON, QUANG NGAI

Tran Thi Thanh Hoa"*?, Lé Thi Hong Minh"™, Vii Thi Quyén', Nguyén Mai Anh', Poan Thi
Mai Huong', Chiu Vin Minh', Pham Vin Cuong'

IVién Hbéa sinh bién, Vién Han lém Khoa hoc va Cong nghé Viét Nam

ZVién Vé sinh dich té Trung wong

3Hac vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

“Nguoi chiu trach nhiém lién lac. E-mail: lhminhbk@gmail.com

Ngay nhéan bai: 09.7.2019
Ngay nhén dang: 31.12.2019

TOM TAT

Hién nay, xa khudn bién dugc danh gia la ngudn tiém ning trong viéc tim kiém cac chit khang
sinh ciing nhu cac chit ¢ hoat tinh sinh hoc. Muc tiéu ciia nghién ctru nay 1a phén lap va sang loc
cac ching xa khuén c6 hoat tinh khang khuén tir méi truong bién. 61 ching xa khuan di dwoc phan
lap tir 80 miu sinh vat bién va trim tich bién dugc thu thap tir dao Ly Son, Quang Ngii. Cac ching
dugc 1én men trong méi truong Al, dich 1én men dugc chiét véi ethyl acetate va lam bay hoi dung
moi bang cd quay chan khong dé tao ra cin chiét th. Hoat tinh khang sinh ciia cac can chiét dugc
thuc hién trén 7 chung vi sinh vét kiém dinh (VSVKD), gdm ba chung vi khudn Gram 4m
(Escherichia coli ATCC25922, Pseudomonas aeruginosa ATCC27853, Salmonella enterica
ATCC13076), ba ching Gram dwong (Enterococcus faecalis ATCC29212, Stapphylococus aureus
ATCC25923, Bacillus cereus ATCC 13245), va ndm men Candida albicans ATCC10231. Tu két
qua sang loc hoat tinh, da chon dwoc 3 ching xa khuan (G330, G336 va G361) c6 hoat tinh khang
khuan cao nhat, (rc ché 5/7 ching VSVKD vi cic gia tri ndng d wrc ché tdi thiéu (MIC) tir 4 dén
256 pg/ml tity thugce vao timg ching kiém dinh. Cu thé, ca ba ching nay déu trc ché C. albicans
ATCC10231 va ba chung Gram duong. Ngoai ra, G330 va G336 con thé hién hoat tinh rc ché
chung Gram 4m S. enterica ATCC13076 véi gia tri MIC = 256 pg/ml va G361 c6 kha ning e ché
kha t6t d6i v6i E. coli ATCC25922 véi gia tri MIC 1a 8 pg/ml. Nghién ciru dac diém hinh thai va
phan tich trinh ty gen 16S rRNA, két qua cho thdy ching G330 thugc chi Streptomyces, cac chung
G336 va G361 dugc xéac dinh 1a thanh vién cua chi Salinispora, voi do tuong ddng hon 99% so vai
cac trinh tu gen 16S rRNA trén ngan hang gen quoc té. Két qua nghién ciru cho thay moi truong
bién c6 tiém ning 16n dé phan lap cic ching xa khuan cho myc dich tim kiém cac chét khang khuén
cling nhu céc hoat chét sinh hoc khac.

Tw khoa: hoat tinh khdang vi sinh vat, MIC, trinh tu 16S ¥rRNA, xa khudn

MO BAU

Ngay nay, mot trong nhiing van d& quan
trong nhit lién quan dén sic khoe cua con
ngudi d6 13 su gia tang, xuat hién va lay lan cac
vi sinh vat khang khang sinh (nhu vi khuan,
nam, virus va ky sinh tring). Pic biét voi vi

khudn, tinh trang khang khang sinh dang gia
ting & ca trong cong dong va trong bénh vién
cung voi do 1a sy gia tang ty 1€ tir vong va bénh
tat (Powerset al., 2004).

Théng 8 nam 2016, Tai Trung tam strc khde
Washoe quan Reno thudc bang Nevada (M¥), tu
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mot bénh nhan bi nhidm khuéan cap da phat hién
loai  Klebsiella  pneumonia  thuoc  ho
Enterobacteriaceae khang lai khang sinh
carbapenem (CRE) va khang tit ca cac loai
thudc khang khuan trén thi truong (Chen et al.,
2017). Véi sy gia ting ciia cac mam bénh da
khang thudc nay, s6 lwong khang sinh hiéu qua
da giam dang ké. Bénh truyén nhiém dang la
mbi de doa stc khoe cong déng va duoc coi la
mot trong nhiing thach thirc 16n trong thé ky
nay (WHO, 2014).

Trong s6 cac hop chét ty nhién c6 ngudn
gbc vi sinh vat di dugc cong bd sir dung trén
thé gidi thi 45% dugc sinh ra tir xa khuan, 38%
tr nam va 17% tir vi khuan (Arnoldet al., 2009).
Trong d9, chi Streptomyces dugc biét dén nhiéu
nhit vé kha ning tong hop cac chat khang sinh.
Céc chit khang sinh khac nhau cé ngudn goc tur
xa khudn di duoc nghién ctu bao gdm
aminoglycoside, anthracyclin, lycopeptide, S-
lactam, macrolides, nucleoside, peptide,
polyene, polyeste, polyketide, actinomycin va
tetracycline (Goodfellow et al., 1996).

Tur lau vi sinh vat duge biét dén nhu 1a
ngudn cung cip chinh cho nhitng khdm phé vé
cac chat co hoat tinh sinh hoc, hau hét cac vi
sinh vat nay dén tir moi truong trén can. Tuy
nhién viéc phat hién lap lai voi tan sudt cao cac
hop chat da biét da can tro viéc nghién ctru phat
trién thudc. Trong khi d6 hé sinh thai bién dang
it duwgc kham pha, méc du céc vi sinh vat bién
c6 kha nang tao ra cac hop chat ¢6 hoat tinh
sinh hoc va doc dao vé cau tric ma khong thé
tim thdy trong cac hé sinh thai trén can
(Imhoffet al., 2016).

Viét Nam véi dudng bo bién dai hon 3000
km, c6 hé sinh thai rt dic thu va dugc danh gia
la mét trong nhiing khu vuc da dang sinh hoc
cao cua thé gidi. Tuy nhién, viéc diéu tra nghién
ctru vé cac hop chit thir cip tir ngudn vi sinh vat
bién & Viét Nam van con han ché. Dé khai thac
tiém nang ctia vi sinh vat bién cho cac muc dich
phat trién dugc pham trong twong lai, trong
nghién ctru nay chung toi trinh bay két qua vé
nudi cdy, sang loc hoat tinh khang sinh va dinh
danh céc ching xa khuén tir cac mau sinh vat
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bién va trAm tich bién thu thap duoc tir ving
bién ddo Ly Son, Quang Ngai.

VAT LIEU VA PHUONG PHAP
Vit liéu
Héa chit

Céc hoa chit sir dung cho méi truong duoc
cung cap tir cac hing Hidia (An P9), Sigma-
Aldrich (M¥), Buc Giang (Viét Nam), Kit tach
DNA tong s6 ciia hing Madison (My), Dream
Taq PCR Master mix cua hang Thermo
Scientific, Han Qudc, chi thi DNA chuédn
(Fisher Scientific), cac cip mdi dé khuéch dai

gen 16S rRNA (16sF: 5'-
GAGTTTGATCCTGGCTCAG3'; 16sR: 5'-
AAGGAGGTGATCCAACCS").

Cdc chiing vi sinh vit kiem dinh

Gom céc chung sau: 3 ching vi khuan Gram
am (E. coli ATCC25922, P. aeruginosa
ATCC27853, S. enterica ATCC13076), 3 ching
vi khuan Gram duong (E. faecalis ATCC29212,
S. aureus ATCC25923, B. cereus ATCC
14579), 1 ching Nim men C. albicans
ATCC10231 (Microbiologics, M¥).

Moi truong

Cac moi truong su dung trong nghién cuu
duoc tham khéo bdi Stanley va Holt (1989) cé
cai tién cia Khoa Hoa duoc phém va Duoc liéu
hoc, Pai hoc Duogc, Pai hoc Illinois Chicago.
Moi truong Al: tinh bt tan 10 g/L, cao nam
men 4 g/L, pepton 2 g/L, mubi bién nhan tao 30
g/L, thach agar 15 g/L); moi truong M1: tinh
bot tan 5 g/L, cao nam men 2 g/L, pepton 1 g/L,
mudi bién nhan tao 30 g/L, thach agar 15 g/L;
moi truong SWA: mudi bién nhan tao 30 g/L,
thach agar 15 g/L; méi truong SCA: mubi bién
nhén tao 10 g/L, K,HPO4 2 g/L, KNO; 2 g/L,
casitone 0,3 g/L , MgSO4,7H,0 50 mg/L,
FeSO4-7H,0O 10 mg/L, CaCO; 2 mg/L, thach
agar 15 g/L, mudi bién nhan tao 30 g/L; moi
truong NZSG: tinh bot tan 20 g/L, cao nAm men
5 g/L, glucose 10 g/L, NZ Amine A 5 g/L, mudi
bién nhan tao 30 g/L, thach agar 15 g/L; moi
truong ISP1: mudi bién nhan tao 5 g/L, cao nAm
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men 2 g/L, casitone 5 g/L, mudi bién nhan tao
30 g/L, thach agar 15 g/L; mdi truong ISP2:
tinh bot tan 5 g/L, cao nam men 2 g/L, cao
mach nha 10 g/L, glucose 10 g/L, mudi bién
nhan tao 30 g/L, thach agar 15 g/L.

Cic mdu sinh vit va tram tich bién da thu thip

80 mau sinh vat va tram tich bién duoc thu
thap tai céc toa do va do sau khac nhau (tur 3 —
16 m) thuoc ving bién Ly Son, Quang Ngai.
Mau duoc luu giit trong cac dng Eppendorf va
facol v6 trung, dugc bao quan lanh trong thoi
gian van chuyén va dugc tién hanh phan lap
trong 24 h.

Phwong phap nghién ciru
Phan I@p cdc chiing xa khuin

Céan 0,5 g mau vao Ong fancol, sau d6 bo
sung 4,5 mL nudc cat v0 trung (dung thanh inox
vo trung dé nghlen mau néu la mau sinh vat
bién), dao déu mau va tién hanh sdc nhiét &
nhi¢t do 60°C trong 8 phut, hut 50 uL dich trong
ong da duoc sdc nhiét vao mot ong Eppendorf
khac c¢6 chira 450 uL nuéc cit da khir trung,
tiép tuc tron déu mau va hat 50 pL dich céy trai
vao cac dia c6 chira 7 loai moi truong di chuan
bi (Al, M1, SWA, NZSG, SCA, ISP1, ISP2).
Céc dia dugc nudi trong ti 4m ¢ 28 - 30°C sau 7
- 30 ngay lya chon cac khuéan lac cdy chuyén
lam sach sang méi truong ISP2.

Tao can chiet thé tir dich nudi cay

Céc chung xa khuan dugc nudi trong cic
binh tam gidc 1000 mL c6 chta 500 mL moi
truong Al, & didu kién 28°C lic 170 vong/phut.
Sau 7 ngay nudi cdy, dich nudi dugc chiét voi
300 mL ethyl acetate (5 lan x 15 phut). Chat
chiét xuat sau d6 dugc lam bay hoi dudi ap suat
giam (250 mbar, bé gia nhiét & 45°C) dé loai
dung méi thu chét chiét xuat tho (Cédric et al.,
2013).

Phwong phdp xdc dinh hoat tinh khding khudn

Hoat tinh khéng vi sinh vat kiém dinh
dugc xac dinh theo phuong phap pha loang da
néng do cua Hadacek va Greger (2000). Pay
la phuong phap thu hoat tinh khang vi sinh

vat kiém dinh va nAm nham danh gia mac d6
khang khuan manh yéu ciia cac mau thir thong
qua cac gia tri thé hién hoat tinh 1a MIC (ndng
d6 e ché ti thiéu). MAu chiét thoé ban dau
dugc pha loang trong DMSO va cac khang
s1nh dugc pha trong nudc cat vo trang ¢ dai
ndéng do giam dan 256, 128, 64, 32, 16, 8, 4
va 2 pg/mL véi s thi nghiém lap lai N = 3.
B6 sung 50 pL dung dich vi khudn va nim
kiém dinh ¢ nong d6 2 x 10° CFU/mL, 1 ¢
37°C. Sau 24 h, doc gia tri MIC la gia tri tai
giéng c6 nong do chat thir thap nhat wc ché
hoan toan sy phat trién cta vi sinh vat kiém
dinh. Dbi chung 1a khang sinh streptomycin
cho cac chiing vi khuan va cycloheximide cho
nam men.

Phwong phdp dinh danh cdc chiing xa khudn

Céac ching xa khuan sau khi sang loc hoat
tinh khang khuan s& dugc nudi cdy trén méi
treong thach (ISP2) & 30°C trong 14 ngay va
quan sat bao tir bang kinh hién vi dién tir quét
SEM (scanning electron microscopy) model
JSM-5410 LV, JEOL. Pic diém hinh thai cua
ching xa khuén duoc x4c dinh dua trén cac dic
diém nudi cay bao gdm: mau sic cia khuan ty
khi sinh, khuan ty co chit, hinh thai khuan lac
(Arai, 1975; Trerner et al., 1963).

Phan ung khuyéch dai gen 16S rRNA dugc
thuc hién trong mot thé tich hén hop 25 pL
chua: 10 pL H,O khwr ion vo trung, 12,5 pL
PCR Master mix, 1,0 uL mdi véi nong do 0,05
mM cho mdi moi 16sF val6sR, 0,5 uL. DNA
tong s6. Chu trinh nhiét cia PCR la: 94°C/2
phat (94°C/1 phat, 58°C/1 phuat, 72°C/1 phat 20
gidy) x 30 chu ky, 72°C/ 8 phit va giit mau &
8°C. Kich thuéc san phim theo 1y thuyét
khoang 1500 bp. San pham PCR sau d6 duoc
tinh sach bang kit tinh sach ctia hing Invitrogen.
Trinh ty gen 16S rRNA dugc giai ma bang may
giai trinh tu tu dong ABI PRISM 3100 cua hang
Bioscience. Trinh ty dugc xt ly bdi chuong
trinh BioEdit v.2.7.5. va so sanh voi dir li€u
ngan hang gen cia NBCI. Cay phat sinh chung
loai duge xay dung bang chuong trinh MEGA
version 4.1.
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KET QUA VA THAO LUAN

Phén 1ap va sang loc hoat tinh khing khuin
cac chiing xa khuan

Tur 80 mau sinh vat va trdm tich bién thu
thap ¢ dao Ly Son, Quang Ngii (gom 11 mau
tram tich, 9 mau thdn mém, 11 mau san ho
mém, 15 mau Rong, 8 mau Hai mién, 26 mau
da gai) dugc tién hanh phan lap theo phuong
phép da trinh bay, da phan lap lam sach va luu
gilr dugc 61 chung xa khuén.

Céc chung sau d6 dugc tién hanh nuéi cay
trong moi trudng Al, dich nuéi cdy duogc chiét
v6i dung moi ethyl acetate (5 1an) thu duoc cin
chiét. Két qua sang loc hoat tinh khang khuan tir
can chiét cua céac ching xa khuan cho thz?iy:
44/61 ching phan 1ap déu co hoat tinh trc ché tir

Tran Thi Thanh Hoa ef al.

1 d&én 5 chung VSVKD, trong d6 c6 18 ching
phan lap c6 hoat tinh wc ché tir 3 ching
VSVKD tré 1€n. Ngoai ra, chi c6 9/61 ching
phan 18p c6 hoat tinh khang VSVKD Gram am.
Nguyén nhin vé mic do nhay cam vai khing
sinh cua cac vi khuan Gram am va Gram duong
khac nhau 1a do sy khac biét vé cdu tric ciia
thanh t& bao vi khuan. Vi khuan Gram am co
mang ngoai gdm cic  thanh  phan
lipopolysaccharide, dac biét ham luong lipid va
lipoprotein cao, Cau trac nay giup cho thanh té
bao khoé bi tac dong. Trong khi do6, cac chung
Gram duong nhay cam vé&i khang sinh hon do
chi c6 mot 16p peptidoglycan bén ngoai, cdu
tric nay khong phai la mot hang rao ngédn cén
hiéu qua su tham thau cua khang sinh ciing nhu
cic tac nhin bén ngoai vao thanh t& bao
(Basilio et al., 2003; Oskay et al., 2004).

Hinh 2. M6t s6 hinh anh trong qué trinh phan Iap xa khuén t& cac mau thu thap.

Tir két qua sang loc, chung toi da Iya chon 3
chung (G330 dugc phan 1ap tir mau than mém,
G336 duoc phan 1ap tir mau trdm tich va G361
dugc phan lap tir miu rong bién) c6 hoat tinh
khang khudn cao nhit, Gc ché 5/7 ching
VSVKBD. Ba chiing nay déu c6 kha ning trc ché
cd 3 chung VSVKD Gram duong (E. faecalis
ATCC29212, S. aureus ATCC25923, B.
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cereusATCC 14579) voi cac gia tri MIC tur 4
dén 256 pg/mL. Trong khi d6 chung G330 va
G336 chi tc ché 1 ching Gram am la S.
enterica ATCC13076; chung G361 uc ché kha
manh chung E. coli ATCC25922 véi gid tri
MIC 1a 8 pg/mL (so voi MIC cua khang sinh
dbi chung streptomycin 1a 32 pg/mL). Ngoai ra,
3 ching G330, G336 va G361 con tic ché rat tot
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ndm C. albicans ATCC10231 véi MIC tir 8 - 64
pg/mL (bang 1). Hoat tinh nay rat dang quan

sinh duc. Hién nay C. albicans tr¢ nén kho kiém
soat do da de khang véi cac khang sinh chong

tam vi C. albicans 1a tic nhan giy ra nhiéu ndm hién c¢6 nhu amphotericin B,
bénh, dac biét 1a niém mac miéng, ludi, da day, vaclotrimazole, 5-fluorocytosine... (Nguyen
hanh ta trang, duong rudt, ni¢éu dao va duong Vinh Ha et al., 2002).
Bang 1. Gia tri MIC (ug/mL) cia can chiét ethyl acetate ctia 3 chiing c6 hoat tinh d& lwa chon.
Gram dwong (+) Gram am (-) Niam men
TT Chang E. faecalis  S. aureus B. cereus E. coli . S. enterica .
29212 25923 14579 25922 13076

1 G330 256 128 64 - - 256 64

2 G336 256 4 8 - - 256 8

3 G361 256 16 256 8 - - 8

Streptomycin 256 256 128 32 256 128 -

Cycloheximide - - - - - - 32

(-): M&u cho két qua am tinh & néng d6 th» nghiém

Pinh danh 3 ching da sang lgc

Ba chiing xa khuan G330, G336 va G361
dugc nudi cay trong 14 ngay & 30°C trén moi
truong thach (ISP2) ket qua cho thdy soi khuan
ty co chat phat trién tt trén nén co chat cua moi
truong, nhung soi khuén ty khi sinh thi yéu hon.
Mau sdc cua cac soi khi sinh rt phong phu, tir
vang (G336), trang chuyén dan sang nau do &
vién khuén lac (G330) va mau cam nau (G361).
Quan sat hinh thai bao tir cta ba ching xa
khuan duéi kinh hién vi dién tir SEM cho thay
G330 c6 bao tir dugc sinh ra don 1& va két thanh
chudi, c6 duong kinh khoang 0,5 - 1 pm. Ching
G336 va G361 co cac bao tir & dang ndt va min
trén bé mat va khong di chuyén dugc (Hinh 3).
Céc dic diém nay duoc coi 1a nhimng dic diém
quan trong hd tro trong viéc dinh loai vi sinh vat
(Mukherjee et al., 2004; Maruyama et al,
1975).

Ba chung c6 hoat tinh khang VSVKD cao
va c6 tiém ning tmg dung di dugc dinh danh
dya trén so sanh trinh tu gen 16S rRNA bang
chuong trinh Blast. Cac gen 16S rRNA duogc
khuéch dai bang PCR voi cip mdi 16sF va
16sR di néu, tao ra cdc san pham tinh theo 1y
thuyét khoang 1500 bp (Hinh 4). Cac san pham

PCR dugc tinh sach, gidi trinh tu va phan tich
bang phin mém Bioedit. So sanh cac trinh ty
16S rRNA cua ba chung nghién ctu vdi cac
trinh ty trong co s¢ dir li€u cua GenBank, két
qua cho thiy cac chung nay c6 do twong dong
cao (hon 99%) vé trinh ty gen 16S rRNA so
v6i cac chung di cong bd trén GenBank.
Nghién ctu quan hé cua cic chung trén cay
phat sinh loai cho thdy chung G330 thé hién sy
twong ddng cao v&i chi Streptomyces, chung
G336 va G361 c6 do twong dong cao véi chi
Salinispora (Hinh 5).

Streptomyces la chi thudc ho
Streptomycetaceae, 1a chi 1on nhat cua nganh
Actinobacteria. Mdc du chi Streptomyces la
mot chi rdt phd bién trong dit, nhung cac
nghién ctru gan ddy ciing cho thdy nhém vi
sinh vat nay di thich nghi va phat trién & moi
truong bién. Cho dén ngay nay, cac thanh
vién cua chi Streptomyces chiu trach nhi¢m
san xudt phan 16n cac chit chuyén hoa thir cap
tr ngudn vi sinh vt thu thap duoc ¢ dai
duong. Nhiéu hop chat thtr cp co ciu tric thu
vi va doc déo tu nguon vi sinh vét bién c6 thé
12 hiém khi xudt hién hodc hoan toan chuwa
ting thay tir cdc ngudn vi sinh vat trén can
(Khan et al., 2011).
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Hinh 3. Hinh thai khuan lac cia ching G330 (A) G336 (B) va G361 (C) dwoc nudi trén méi trwdng ISP2
vahinh &nh bao t& dwéi kinh hién vi dién t&r quét (SEM) cta G330 (D) G336 (E) va G361 (F) & d6 phéng dai

1000x

1500
1000bp

Hinh 4. Anh Dién di san phdm PCRgen 16S rRNA
cla ba chiing nghién ctru. M: thang ADN chuan 1Kb
cta Fisher Scientific. 1-3: San phdm PCR cua céac
chiing G330, G336 va G361.

Tt cdc mau tram tich thu thap dugc & bo
bién phia tdy Banten, Sunaryanto ef al., (2010)
da phan l1ap duoc 29 chung xa khuan, trong d6
chung xa khudn Streptomyces sp. A1l thé hién
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hoat tinh khang khuan t&t nhat. Bang céac
phuong phap hoa hoc, tr chung Streptomyces
sp. Al1 da tach dugc mot hop chét tinh khiét co
hoat tinh khang khuan kha tét véi nong do trc
ché tdi thiéu (MIC) & E. coli ATCC 25922 14 27
pg/mL, P. aeruginosa ATCC 27853 1a 68,7
pg/mL, S. aureus ATCC 25923 la 80,2 pg/mL
va B. subtilis ATCC 66923 1a 73,7 pg/mL, thip
hon nhiéu so véi chat khang sinh dbi chung la
tetracyline.

Tu ching xa khuin Pseudonocardia sp.
SCSIO-01299 phan lap tir trdm tich dwoc thu
thap ¢ do sau 3258 m, thudc bién Pong. Sumei
et al., 2011 di tach dugc 4 hop chat c6 hoat tinh
sinh hoc tét do0 1a deoxynyboquinone va
pseudonocardian A-C. Deoxynyboquinone va
pseudonocardian A va B thé hién hoat tinh
khang S.  aureus ATCC 29213, E.
faecalisATCC 29212, B. thuringensis SCSIO
BTO1 véi cac gia tri MIC trong khoang tir 1 - 4
ng/mL, va hoat tinh trc ché té bao ung thu phoi
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SF-268, ung thu v MCF-7 va ung thu ndo
NCI-H460 véi cac gia tri IC50 trong khoang tur
0,01 dén 0,21 pm.

Mot nghién ctou khac cta (Cheng et al.,
2017), tr chung Streptomyces sp. SBT348 phan
lap duogc tr hdi mién Petrosia ficiformis thudc
ving bién Dia Trung Hai, da tach dugc hop chét
petrocidin A va 2,3-dihydroxybenzamide. Hai
hop chit nay biéu hién doc tinh giy doc té bao
d6i véi cac dong té bao ung thu HL-60 va HT-29
voi gia tri IC50 1a 3,9 va 5,3 pg/ml tuong ting.

Chi Salinispora dugc phan lap tir tram tich

bién va dwgc bao céo lan dau tién vao nam
1989. Vao thoi diém d6, cac dic diém vé hinh
thai va hoa hoc ctia chiing cho thdy chung 14 ho
hang gan cua chi Micromonospora va chiing
dugc dé xuit cac loai trong chi nay. Cac nghién
ctru phat sinh gen sau d6 da dit cac xa khuan
nay vao mdt nhanh khac v&i Micromonosporae,
va ching dugc dé xuét 1a dai dién cho mot chi
moi 1a “Salinospora”. Bén nam 2005 chi nay
dugc mo ta chinh thirc va chi véi tén dugce stra
d6i thanh Salinispora va c6 3 loai S. tropica, S.
arenicola va S. pacifica dugc mo ta chinh thuc
(Paul et al., 2015).
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0.020

68 ———————H(428659.1 Streptomyces sp. S22 Algeria

HG428650.1 Streptomyces sp. S03 France

L(386952.1 Streptomyces sp. IT-M01 Thailan

KC747479.1 Salinispora arenicola strain SCSI0Z-SH11 China
FJ528659.1 Salinispora arenicola strain NPS-14803 USA
KC747486.1 Salinispora arenicola strain SCSI0Z-SH18 China
Salinispora sp. G336 Lyson Quangngai Vietnam

9 L——MH910680.1 Salinispora arenicola strain BRA-158 Brazil
MN176599.1 Salinispora arenicola strain NIOT MBRMS5 India
100 Salinispora sp. G361 Lyson Quangngai Vietnam

AY336514 Nocardiopsissp.20039 China

Hinh 5. Cay phét sinh chdng loai thé hién méi lién quan gitra ba chiing nghién cru v&i cac thanh vién dai dién
cua cac chi Streptomyces va Salinispora dwa trén trinh tw gen 16S rRNA. Cay duoc dwng theo phwong phap
neighbor — joining, cac chi s6 hién thi & cac vi tri phan nhanh 1a két qua phan tich bootstrap dbi véi 1000 phép

so sanh (chi co6 céac gia tri trén 50% dworc trinh bay).

Cac hop chét dau tién dugc mo ta tir chi
Salinispora 1a lomaiviticins A va B (He et al.,
2001). Vao thoi diém do6, chung da duoc bao
céo la mot loai méi thude chi Micromonospora
véi tén dugc dé xudt 14 Micromonospora
lomaivitiensis. Tuy nhién, phan tich trinh tu gen
16S rRNA sau d6 da x4c dinh chung nay la S.

pacifica (Janso et al., 2014). O mot nghién ciru
khac cua Williams et al. (2007) tor chuing S.
arenicola CNR-059 da phan 1ap dugc cac hop
chét saliniketals A va B. Hai hop chét nay thé
hién hoat tinh @c ché ornithine decarylase, mot
muc tiéu quan trong dé ngin ngira ung thu véi
cac gia tri IC50 tuwong ung la 1,95 va 7,83
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pg/mL. Mot loai khiang sinh moéi 1a
salinisporamycin thudc nhom rifamycin, cling
da duge bao cao tir chung S. arenicola c6 ngudn
gbc tram tich bién (Matsuda et al., 2009). Trong
mot nd lyc kham pha khang sinh méi tir céc
chung thudc chi Salinispora sp., nham chong lai
chiung vi khuan khang thudc S. aureus khang
methicillin (MRSA), Asolkar et a/ (2010) da
phan 1ap dugc mot khang sinh méi thudc nhom
khang sinh benzo [a] naphthacene 14 arenimycin
A tir chung S. arenicola CNR-647.

KET LUAN

T 80 mau sinh vat va trim tich bién thu
thap dwoc ¢ vung bién dao Ly Son, Quang
Ngai, da phan 1ap dugc 61 chung xa khuén, lya
chon dugc 3 chung xa khuén (G330, G336 va
G361) c6 hoat tinh cao nhét, (¢ ché 5/7 ching
VSVKD. Céc ching dugc chon déu c6 kha nang
trc ché ca 3 chung vi khuan Gram duwong (E.
faecalis ATCC29212, S.aureus ATCC25923, B
cereus ATCC 13245) v6i cac gia tri MIC tu 4
ug/mL dén 256 pg/mL. Chung G330 va G336
chi wc ché 1 ching vi khuan Gram am la S.
enterica ATCC13076, chung G361 trc ché kha
manh chung E. coli ATCC25922 véi gid tri
MIC la 8 pg/mL. Ngoai ra, 3 chung G330,
G336 va G361 con wc ché rat tét nam C.
albicans ATCC10231 véi MIC tir 8 - 64 pg/ml.
Céc chung da dugc xédc dinh hinh thai va dinh
danh bang trinh ty gen 16S rRNA. Két qua cho
thiy, 16S rRNA cia cac ching c6 do tuong
dong cao hon 99% so véi cac trinh ty gen 16S
rRNA trén ngan hang gen quc té. Chung G330
thudc chi Streptomyces; hai ching G336 va
G361 duogc xac dinh la thanh vién cua chi
Salinispora.

Loi cam on: Cong trinh ndy dwoc hoan thanh
voi sy tai tro kinh phi tie dé tai ma so VAST.
TD. PAB.04/ 16-18 cua Vién Han lam Khoa
hoc va Cong nghé Viét Nam.
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IDENTIFICATION OF ACTINOMYCETES HAVING

ANTIMICROBIAL ACTIVITY ISOLATED FROM MARINE ORGANISMS AND
SEDIMENT SAMPLES IN LY SON ISLAND, QUANG NGAI

Tran Thi Thanh H0a1’2’3, Le Thi Hong Minh', Vu Thi Quyenl, Nguyen Mai Anhl, Doan Thi
Mai Huong', Chau Van Minh', Pham Van Cuong'

!Institute of Marine Biochemitry, Vietham Academy of Science and Technology

National Institute of Hygiene and Epidemiology

’Graduate University of Science and Technology, Vietham Academy of Science and Technology

SUMMARY

The discovery of bioactive compounds from marine microorganisms for drug development
has been currently widely studied. In which marine actinomycetes are highlighted as a

potential source in finding antibiotics as well as substances with biological activity in general. The
objective of this study is to isolate and screen the actinomycetes strains with antibacterial activity
from the marine environment. Sixty one actinomycetes were isolated from 80 samples of marine
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organisms and sediments collected from Ly Son Island, Quang Ngai. The strains were fermented in
the Al medium and the culture broths were extracted by ethyl acetate and vacuum rotary
evaporation to produce crude extracts. Antimicrobial activity of the extracts were carried out on 7
strains of tested microorganisms, including three strains of Gram-negative bacteria (Escherichia
coli ATCC25922, Pseudomonas aeruginosa ATCC27853, Salmonella enterica ATCC13076), three
Gram-positive strains (Enterococcus faecalis ATCC29212, Staphylococus aureus ATCC25923,
Bacillus cereus ATCC 13245), and yeast Candida albicans ATCC10231. The screening results
showed that three strains with the highest antimicrobial activity (G330, G336 and G361) were
capable of inhibiting 5 of the 7 tested microorganisms with Minimum Inhibitory Concentration
(MIC) values ranging from 4 to 256 pg/mL, depending on each tested strain. Specifically, all three
strains inhibited C. albicans ATCC10231 and three Gram-positive strains (E. faecalis ATCC29212,
S. aureus ATCC25923, B. cereus ATCC 13245). In addition, G330 and G336 also showed the
inhibitory activity to Gram negative strain S. enterica ATCC13076 with value of 256 pg/mL, G361
has a good inhibitory ability for E. coli ATCC25922 with MIC value of 8 ug/mL. The strains were
identified by morphological and the 16S rRNA gene sequences. The results showed that 16S rRNA
sequences of the strains had over 99% similarity to the 16S rRNA sequences on the GeneBank
database, strains G336 and G361 belonged to the genus Salinispora, whereas strain G330 belonged
to the genus Streptomyces. These results showed that marine environment has a great potential in
solation of actinomycetes strains for the search for antibacterial substances as well as other
biologically active compounds.

Keywords: actinomycetes, antimicrobial activity, MIC, 16S rRNA gene sequences
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