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TOM TAT

Xa khuén dugc nghién ctru nhidu do kha nang sinh ra cac hop chét thir cap cé gia tri ung dung
cao, dic biét 1a kha nang sinh khang sinh cta chung. Hon 40% khang sinh dwoc tim ra déu c6 ngudn
géc tir xa khuan trong d6 chi Streptomyces chiém wu thé. Hon nita, xa khuan bién trong nhitng nim
gan dy dugc quan tim nhidu nhd c6 kha ning sinh cac chat c¢6 hoat tinh sinh hoc ¢6 khd ndng cung
cAp cac cau trac hoa hoc da dang va méi la. Trong nghién ciru nay tir 8 mau tram tich bién thu thap &
ving bién Viing Ang (Ha Tinh), chung t6i da phan lap dwoc 20 chung xa khuan bang bay loai moi
truong khac nhau (Al, M1, SWA, SCA, NZSG, ISP1, ISP2). Cac ching dugc 1én men trong moi
truong Al+, dich Ién men duoc chiét 5 lan vai ethyl acetate, thu hoi can chiét va xac dinh hoat tinh
khang khuan va gay doc té bao. Tir két qua sang loc da chon dugc 2 chung cé hoat tinh khang khuan
cao nhit va c6 kha ning gay doc té bao cao nhat ky hiéu la: HT03 va HT06. Ca 2 ching déu cé hoat
tinh ddi khang véi Enterococcus faecalis ATCC29212 (MIC, ;= 32 ng/mL, MIC,1o6= 16 pg/mL),
Stapphylococus aureus ATCC25923 (MICy1o5= 64 pg/mL, MIC o= 32 ng/mL) va Bacillus cereus
ATCC 13245 (MIC= 16 pg/mL). Ngoai ra 2 chung HT03 va HT06 con c6 kha nang trc ché kha manh
nim men Candida albicans ATCC10231 v&i MIC,1p;= 16 pg/mL, MIC,ro6= 8 pg/mL. Pic biét hai
chung HT03 va HT06 d&u thé hién hoat tinh gy doc rét tot trén ca 5 dong té bao ung thu (t bao ung
thu vt MCF-7; MDA-MB-231; té bao ung thu phdi NCI-H1975; té bao ung thu ¢b tir cung HeLa; té
bao ung thu da day AGS) & ca hai ndng d6 thtr nghiém 30 pg/mL va 100 pug/mL. Hai ching da duoc
nghién ctu cac dic diém hinh thai nudi cdy va phan tich trinh ty gen 16S rRNA, két qua cho thiy
chung HT03 thudc loai Streptomyces fradiae c6 d6 tuong dong 99,93% véi ching Streptomyces
fradiae ATCC va chung HT06 thudc loai Nocardiopsis synnemataformans cé d¢ twong dong 99,89%
v6i chung chuan cua Nhat Ban Nocardiopsis synnemataformans DSM 44143 (NBRC 102581).

Tir khéa: hoat tinh gy doc té bao, hoat tinh khang vi sinh vat, Nocardiopsis synnemataformans,
trinh ty 16S RNA ribosome, Streptomyces fradia, xa khuan bién.

MO BAU

Xa khuan 1a mot nhém vi khuan dang soi, ¢6
mat khap noi trong moi truong trén can va moi
truong bién, co kha nang san sinh khang sinh rat
phong phu (Fenical, Jensen, 2006). Trong s6 cac

hop chét tu nhién do vi sinh vt sinh ra da duoc
cong bé sir dung trén toan thé gigi thi 45% duoc
sinh ra tir xa khuan, 38% tir nAm va 17% tir vi
khuan (Spellberg et al., 2004). Xa khuéan bién
dugc danh gia 1a ngudn quan trong trong viéc san
xuét thudc khang sinh trong d6 Streptomyces la
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xa khuan chiém wu thé (Luzhetskyy et al., 2007;
Sanglier et al., 1993). Vi khuan nay c6 thé duoc
phan lap tir moi trudng sdng dudi nude nhu sudi,
hd bun, tram tich song, cat bai bién, bot bién va
tram tich bién (Thakur et al., 2007; Lee et al.,
2003). Streptomyces duoc biét dén nhiéu nhat dé
tong hop khang sinh va hoat tinh gay doc té bao.
Khang sinh phé bién trong linh vyc y té nhu
streptomycin va vancomycin ciing duoc san xuat
tur Streptomyces. Mot vi du nira cua cac hop chat
trao ddi the cdp tir Streptomyces, cac
ammosamide dwgc san xuidt boi mot chung
Streptomyces duoc phan lap tir trAm tich bién sau
(1618 m) & Bahamasla san phim tu nhién du
tién chira thio-y-lactam. Hop chat nay c6 déng
gop dic biét trong viéc diéu tri ung thu (Kanoh
et al., 2005). Cung véi chi Streptomyces chi
Nocadiopsis dugc cho 1a nhdm xa khuan hiém
cling ¢6 nhiéu dong gop trong cac hoat tinh
khang sinh, khang virus va gay doc té bao
(Ramesh, Detmer, 2019). M6t vi du khac la loai
xa khuan Nocadoipsis sp. A130 tir tram tich bién
& vinh Béi Tt Long thé hién hoat tinh khang
khuin d6i v6i vi khudn gram duong
(Enterococcus faecalis —~ATCC29212) va gram
am (Escherichia coli - ATCC25922) véi gia tri
MIC tuong tng la 32 pg/mL va 64 ug/mL (Do et
al., 2017). Mot vidu nira la chiing Nocadiopsissp.
dugc phan lap tir dat ciing sinh chat khang khuan
chéng lai vi khudn gram duong bao gdm
Staphylococcus aureus, vi khuin gram am va
ndm men (Sharma et al., 2016). Nhu vy, Xa
khuan 1a mot nguon day tiém nang va phong pht
cho viéc tim kiém cac chét c6 hoat tinh sinh hoc.

Trong khuon khé bai bao nay, chang tai trinh bay
két qua vé nuoi cdy, sang loc hoat tinh khang vi
sinh vat kiém dinh, gay doc té bao va dinh danh
bang sinh hoc phan tur cua hai ching xa khudn c6
hoat tinh cao nhat trong 20 ching duoc phan lap
tir 8 mau tram tich bién Viing Ang (Ha Tinh).

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit liéu va hod chét

Cac hoa chat str dung cho moi truong duoc
cung cap tir cac hang Hidia (An D), Sigma —
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Aldrich (My), Fisher Scientific, Buc Giang (Viét
Nam). Kit tach DNA tong s cua hing Madison
(My), Dream Tag PCR Master mix cua hang
Thermo Scientific (HanQudc), chi thi DNA
chuan cua Fisher Scientific, cAc cip moi dé
khuéch dai gen 16S rRNA (16sF: 5°-
GAGTTTGATCCTGGCTCAG-3’; 16sR: 5’-
AAGGAGGTGATCCAACC-3%).

Céc chiing vi sinh vat kiém dinh

Ba chung vi khuan Gram am: Escherichia
coli ATCC25922, Pseudomonas aeruginosa
ATCC27853, Salmonella enterica ATCC13076;
ba chang vi khuan Gram dwong: Enterococcus
faecalis ATCC29212, Stapphylococus aureus
ATCC25923, Bacillus cereus ATCC 13245; mot
chung ndm men Candida albicans ATCC10231
(Microbiologics, MY).

Céc dong té bao ung thw

Nim dong té bao ung thu dugc cung cap boi
GS. Jeong-Hyung Lee, truong PHQG Kangwon,
Han Qudc: Té bao ung thu vit MCF-7; té bao ung
thu vii MDA-MB-231; té bao ung thu phdi NCI-
H1975; té bao ung thu ¢d tir cung Hela; té bao
ung thu da day AGS.

MOi trwong

Céac moi truong su dung trong nghién ctru vi
sinh dugc tham khao bai Stanley va Holt (1989)
c6 cai tién cua Khoa Hoa dugc phim va Duoc
liéu hoc, PBai hoc Dugce, Dai hoc Illinois Chicago:
Al(g/l): tinh bot tan: 10, cao nam men: 4, pepton:
2, mudi bién nhan tao: 30, ‘thach agar: 15; Al+
(9/1): tinh bot tan: 10, cao nAm men: 4, pepton: 2,
mudi bién nhan tao: 30, CaCO; 1,5 mL
20mg/mL FeSO,, 5 mL 8mg/mL KBr, thach
agar: 15; M1(g/l): tinh bt tan: 1, cao nAm men:
0,4, pepton: 0,2, mudi bién nhan tao: 30, thach
agar: 15; SWA (g/): mudi bién nhan tao: 30,
thach agar: 15; SCA: mudi bién nhan tao: 10g/1,
CaCoOs: 2mg/Il, FeS0O,.7H>0: 10mg/l;
MgSQO,.7H20:  50mg/l; casitone  300mg/I;
KoHPO,: 2g/l; KNOs: 2¢g/l; thach agar: 15;
NZSG (g/l): tinh bot tan: 20, cao nim men: 5,
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duong glucoza: 10, NZ amine A: 5, mudi bién
nhan tao: 30, thach agar: 15; ISP1 (g/1): cao nam
men: 2, casitone: 5, mudi bién nhan tao: 30, thach
agar: 15; ISP2 (g/l) tinh bot tan: 5, cao nammen
2, duong glucoza: 10, cao mach nha: 10, mudi
bién nhan tao: 30, thach agar: 15. MOi truong
nudi ciy cac dong té bao ung thu: DMEM, 10%
FBS, penicillin:100 units/mL, streptomycin

sulphate: 100pg/mL, MTT (3-(4,5-
dimethythiazol-2-yI)-2,5-diphenyl  tetrazolium
bromide).

Céc miu tram tich bién da thu thap

Tam mAu tram tich bién dugc thu thap tai cac
toa do va do sau khac nhau (3-20 m) thu¢c vung
bién Viing Ang. Mau dugc luu giir trong cac dng
Falcol vo trung, dugc bao quan lanh trong thoi
gian van chuyén va duoc tién hanh phan lap
trong 24h.

Phwong phap nghién ctru

Phan ldp cac chiing xa khudn

Can 0,5 g tram tich cho vao dng Falcol va hoa
trong 4,5 mL nuéc cat vo trung. Dung thanh inox
cho qua ngon lra den COn khu trung cho ngudi
réi dua vao dao déu miu, sbc nhiét & nhiét do
60°C trong 8 phut. Mau dugc tron déu bang may
vortex sau do chuyén 50 pL dich trong ong da
duoc séc nhiét vao mot ong Eppendorf khac co
chura 450 pL nuece cat da khur trang. Mau tiép tuc
dugc tron déu,Hat 30 pl dich ciy trai 1én 7 loai
mai trudng da chuan bi. Cac dia dwoc nudi trong
ta 4m & 28-30°C tir 7 dén 60 ngay. Cac khuan lac
moc riéng 1& dugc tién hanh ciy chuyén, lam
sach trén moi truong Al.

Tao cin chiét thé tiv dich nuéi ciy

Cac chang xa khuan dugc nudi cay trong cac
binh tam giac 1000mL c6 chira 500 mL moi
truong Al+, & 28°C lic 170 vong/phut. Sau 7
ngay nudi ciy, dich nuéi duoc chiét voi 300 mL
ethyl acetate (5 lan x 15 phat). Chét chiét xuat
sau d6 duoc 1am bay hoi dudi 4p suat giam (250
mbar, bé gia nhiét & 45°C) dé loai dung madi thu
chat chiét xuat tho (Orelle et al., 2013).

Phuwong phap thir hoat tinh khdang khudn

Hoat tinh khang khuan cua cac chung Xa
khuan dugc xac dinh theo phwong phap pha
lodng da ndng do cua Hadacek, Greger (2000).
bay la phuong phap thur hoat tinh khang vi sinh
vat kiém dinh va nam nham danh gia muc do
khang khuan manh yéu cia cac mau thir thong
qua cac gia tri thé hién hoat tinh [a MIC (ndng do
trc ché tdi thiéu). MAu chiét tho ban dau duoc pha
loang trong DMSO va cac khang sinh dugc pha
trong nudc cat vo trung & dai ndong do giam dan:
256, 128, 64, 32, 16, 8, 4 va 2 ug/mL véi s6 thi
nghiém lap lai N = 3. B6 sung 50 pL dung dich
vi khuin va nim kiém dinh & ndng do
2.10°CFU/mL, nudi lic 120 vong/phut & 37°C.
Sau 24 h, doc gia tri MIC 1a gia tri tai giéng co
nong d6 chét thir thap nhat wc ché hoan toan su
sinh trudng cua vi sinh vat kiém dinh. Déi chiang
la khang sinh streptomycin cho cac chuang vi
khuan va cycloheximide cho nim men (Hadacek,
Greger, 2000).

Phuwong phdp thir hoat tinh géy déc té bao

Phép thur nay duoc thuc hién theo phuong
phap ciia Monks et al. (1991). MAu thi pha trong
DMSO 10% duogc dua vao cac giéng cua khay 96
giéng dé c6 ndng d6 ndng d6 100 pg/mL va 30
pg/mL. Té bao ung thu dugc duy tri lién tuc &
cac diéu kién tiéu chuan. Sau khi té bao phat trién
dén pha log, dich chira 3. 10* té bao/mL duoc bd
sung vao giéng chira chit thir va dé chang phat
trién trong vong tir 2 ngay. Mot khay 96 giéng
khac khong ¢ chit thir nhung c6 té bao ung thu
s& dugc sir dung lam ddi ching ngay 0. Sau 1 gio,
dia ddi chirng ngay 0 té bao s& duogc ¢b dinh bang
Trichloracetic acid (TCA) (Monks et al., 1991).

Sau giai doan phat trién trong ti 4m COy, té
bao dugc ¢b dinh vao day giéng bang TCA trong
1 gio, dwoc nhudém bang Sulforhodamine B
(SRB) trong 30 phit ¢ 37°C. D6 bo SRB va cac
gieng thi nghiém dugc ria 3 lan bang acetic acid
réi dé kho trong khong khi ¢ nhiét do phong.
Cuébi cung, sir dung 10 mM unbuffered Tris base
dé hoa tan lugng SRB di bam va nhuém cac phan
tir protein, dua Ién may lic dia lic nhe trong 10
phut va st dung may ELISA Plate Reader (Bio-

559



Rad) dé doc két qua vé ham luong mau cua chat
nhuoém SRB qua phd hap phu & budc song 515
nm. Kha nang song sét caa té bao khi co mat chat
thir s€ dugc xac dinh théng qua coéng thac sau:

OD (mau thir)- OD (ngay 0)
OD (di chimg 4m)- OD ( ngay 0)

X 100
% tic ché = 100% - % sdng s6t

Céc phép thtr dugc l3p lai 3 lan dé dam bao

tinh chinh’xéc’. Camptothecin luén dugc sur dung
nhu la chat doi ching duwong. DMSO 10% ludn
duoc st dung nhu doi ching am. Gia tri 1Cs
dugc xac dinh nho vao phan mém may tinh
TableCurver (Monks et al., 1991).

% song sot =

Phuwong phdp dinh danh cdc chiing xa khuin

Dic diém hinh thai caa ching xa khuan dugc
xac dinh dya trén cac dic diém nudi cay bao
goém: mau sac cua khuan ty khi sinh, khuan ti co
chat, hinh thai khuan lac (Kawamoto et al., 1989;
Itoh et al., 1989).

Sir dung phuwong phap xac dinh trinh te gen
16S RRNA dé dinh danh cac chung xa khuan da
dugc lya chon. Phan ung khuyéch dai gen duoc
thuc hién trong mot thé tich hon hop 25 pL chia
10 puL H,O khtr ion vo trung, 12,5 pL PCR
Master mix, 1,0 pL mdi véi nong do 0,05 mM
cho mdi mdi 16sF va 16sR, 0,5 uL. DNA tong sb.
Chu trinh nhiét cua PCR la: 94°C/2 phut, (94°C/1
phut, 58°C/1 phut, 72°C/1 phat 20 giay) x 30 chu
ki, 72°C/ 8 phut va gitt mau & 8°C. U'éc tinh kich
thudc san pham la khoang 1500 bp (Rajesh et al.,
2013). San pham PCR duoc tinh sach bang kit
tinh sach cua hang Invitrogen. Trinh tu gen 16S
RRNA di duoc giai bai may giai trinh tu tu dong
ABI PRISM 3100 cua hang Bioscience
(Sambrook, Russell, 2001). Trinh ty gen duoc xu
Iy bai chuong trinh BioEdit v.2.7.5. va so sanh
véi dir liéu ngan hang gen cua NBCI. Cay phat
sinh chung loai duoc xay dung bang chuong tinh
MEGA version 7.0 (Sanger et al., 1997).
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KET QUA VA THAO LUAN

Phan 1ap va sang lgc cac chiing xa ,khufln co
hoat tinh khang khuan va gay doc té bao

Phan ldp va tao cdn chiét tiv cac chiing xa
khuan phan lgp dwoc

Tam mau tram tich bién thu thap duoc &
Viing Ang dugc xir li theo phwong phap da néu,
réi duoc cdy trai lén 7 loai méi trudng phan lap
Véi cac nong do khac nhau sau do nudi ¢ 28—
300C tir 7-60 ngay.

Cac khuan lac riéng r& sau khi chon duoc ciy
ria timg khuan lac ra dia méi truong Al dé lam
thuan khiét. Hai muoi chung di duoc phan 1ap co
hinh thai va mau sic khuan lac khac nhau (Bang
1), cac chung nay duoc nudi cay trong moi
truong AL+ da néu & phan phuong phap, dich Ién
men dugc chiét xuat véi ethyl acetate (5 lan) thu
cin tho.

Xde dinh hogt tinh khdng vi sinh vdt kiém dinh

Két qua cho thiy 18/20 chung phan lap déu co
hoat tinh trc ché tir 1 dén 4 chung VSVKD, trong
d6 12 ching phan 1ap co6 hoat tinh tc ché tir 3
chung VSVKD tr¢ 1én. Ngoai ra 18/20 chung co
kha ning khang nim men manh. Két qua nghién
clru cua chung t6i dat duge tuong tu trong mot
vai nghién clru tim cac hop chat tir xa khuan bién
c6 kha ning khang nam gy bénh. Cac nghién
ctru nay nham muc dich tim ra cac khang sinh
khang nim dang khang thudc. Nhu vy, xa khuan
bién 12 mét trong nhitng g vién tt (Vaibhav et

, 2014). Tuy nhién trong 20 chung xa khuan
phan lap duoc khong c6 chung nao khang vi
khuan Gram am diéu nay giai thich tai sao su
nhdy cam véi cac dong khang sinh cua vi khuén
Gram am va vi khudn Gram duong 14 khac nhau
do cau triic mang té bao ciia hai loai nay khac
nhau. Két qua trong cong trinh nay cho két qua
thuc nghiém giong nhu mét vai nghién ctru trude
day tai cac ving bién Trung bd va Dong Bic Viét
Nam (Cao Pirc Danh et al., 2018; Lé Thi Hong
Minh et al., 2018).
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Bang 1. M6 t& 20 ching xa khuén phan 1ap t&r cac mau trdm tich thu thap t& ving bién Viing Ang (Ha Tinh)
trong nghién ctru nay.

STT :‘;i”nzé‘i’g’gyhi"hthéi khudn | ooimdu  Toa dé tMrgi(.mg Didu kién xi Iy Iﬁgng
1. h/loéau cam nhat, lan tod nhw Tram tich ig;gg??(EZBONE Al gépc;“??iétﬁooc, HTOL
2 MmN i SOOI SmEOC
S e boU e ISOSEIN y SomEe0T o,
O Meveamudmouingen. i 1SSIIN gso KR0S o
S New g Gy 1SO92STN aso Ose Nl o
MK g, 1SRIN y nske el oy
T Mo KOSt SUTOTN o SstemEt
T e SO A o
9. mamu vang nhat, kich thwéc 2 Tram tich 1306923(1)'2%':]& M1 ggfg,gssgﬁurlhiét HT09
10. Mau cam nhat, 2 mm Trdm tich 13292332280’\]5 SWA gg?gygssgﬁurlhiét HT10
11. girg_n‘lh?;;nkich thudc khuan TrAm tich 12;(32332280NE M1 gg‘?g,gssgﬁuqhiét HT11
2. Mau trdng trong, 3 mm Tram tich 18;9;5?571'\]'5 M1 gg?g?ssgﬁuqhiét HT12
13. m‘u xam vién trng duc, 3 TrAm tich 1:(3)"692'2212591121& Al gf’;}%EPiétGO"C, HT13
16. |1\/I21umxémvéng li ti, kich thwéce TrAm tich 1(8)0692222801NE ISP2 g(?)%gpiét6ooc, HT16
18. {\i/lau vang cam chuyén den, li TrAm tich ig;(g;é)iglNE Al g?)ci]gthiéteooc, HT18
a tz:l:nfjg: rxaaﬁwxilrghctr;wlggg IEr?ct)éng Tramtich 1o 0°>> T M1 gg(?g?ssz)‘)ﬁur;hiét HT19
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Bang 2. Gia tri ndng d6 trc ché tbi thiéu (MIC) clia can chiét EtOAc cla 20 ching xa khuan.

Gram dwong (+) Gram am (-) Nam
Tén chang E. faecalis S. aureus B. cereus E. coli P.aeraginosa S.enterica  C.albicans
ATCC29212 ATCC25923 ATCC13245 ATCC25922 ATCC27853 ATCC13076 ATCC10231
Néng do MIC (ug/mL) MIC (ug/mL) MIC (ug/mL) MIC (ug/mL) MIC (ug/mL) .MIC (ug/mL) MIC (ug/mL)
HTO1 256 128 64 32
HTO02 16
HTO3 32 64 16 16
HTO04 128 64 64
HTO5 256 128 32
HTO06 16 32 16 8
HTO7 128 256 64 64
HTO08 32
HTO09 256 256 16
HT10 128 256 32
HT11
HT12 128 256 32
HT13 256 128 16
HT14 128 32
HT15 64
HT16 32
HT17
HT18 128 256 64
HT19 64 128 64
HT20 8
Streptomycin 256 256 128 32 256 128
Cycloheximide 32

Streptomycin va Cycloheximide 1& hai khang sinh déi chirng.

Trong cac cin chiét thd cua cac chung phan
lap (Bang 2), hai chiing ky hiéu HT03 va HT06
c6 hoat tinh khang khuan cao nhét. Ca 2 chiing
déu co hoat tinh d6i khang Enterococcus faecalis
ATCC29212 v&i MIC,165= 32 pg/mL, MICyir06=
16 pug/mL, véi chung Stapphylococus aureus
ATCC25923 véi MICyrs= 64  pg/mL,
MICyr0s= 32 pg/mL va véi chang Bacillus
cereus ATCC 13245 c6 cung MIC= 16 pg/mL.
Ngoai ra 2 chung HT03 va HT06 con c6 kha
nang wc ché kha manh nim men Candida
albicans ATCC10231 v&i MICyg3= 16 pg/mL
va MICyros= 8 ng/mL. Ciing tuong tu nhu trong
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nghién ctru phan 13p céc chung vi sinh vat tir trim
tich bién & vinh Valparaiso & Chile, cac nha
nghién ctru di tim ra 68 ching trong d6 xa khuin
thudc chi Streptomyces chién wu thé va cho hoat
dong khang khuan rit tt, bén canh d6 c6 mot vai
chuing thudc chi Nocadiopsis c6 kha nang khang
lai vi khudn gram am, gram duong va nidm
(Claverias et al., 2015). Trong mét nghién ciru
khac, cidc nha khoa hoc My da phan 1ap duoc
chung xa khuan tir tram tich bién duoc thu thap
ngoai khoi bo bién phia nam California va duoc
xac dinh 1a mét loai Nocardiopsis sp. (ching
CNQ115). Chung CNQI115 d3 duoc nudi cay va
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dich nudi céy duoc chiét xuit va tao ra hai
alcaloid 4-aminoimidazole méi, nocarimidazoles
A (1) va B (2) c6 hoat dong khang khuan
Enterococcus faecalis voi MIC= 16 pg/mL va
Stapphylococus aureus véi MIC= 64 pg/mL
(Leutou et al., 2015).

Xdc dinh khd nang gy dc té bao

Két qua thir kha niang gay doc té bao cho thay
14/20 chiing xa khuan phan lap gay doc té bao tir
1 d&én 5 dong té bao & ca hai nong do thir nghiém,
trong d6 c6 8/20 chung phan 1ap gy doc té bao
tir 3 dong té bao tré 1én & ca 2 nong do nghién
clru. Ngoai ra c6 3/20 chung phén 1ap géy doc rat
tdt trén ca 5 dong té bao ung thu & ca hai ndng
d6 thir nghiém 30 pg/mL va 100pg/mL. Mot
nhom cac nha khoa hoc Malaysia da chirng minh
kha ning sinh ra cac hop chat ty nhién c6 kha
ning chdng oxy hod va gy doc té bao tir cic xa
khuan trong d6 Streptomyces pluripotens MUSC
137 duoc phan lap tur dat ngédp man thu dugc tr
Tanjung Lumpur, Pahang, Malaysia. Két qua cho
thdy MUSC 137 c6 hoat tinh chong oxy hoa dang
ké va c0 tac dung giy doc té bao chdng lai mot
s6 dong té bao ung thu dugc thir nghiém cu thé
1a cac té bao MCF-7 nhay cam nhét véi chiét xuat
v6i IC50 thap nhét (61,33 + 17,10 pg /mL), tiép
theo 1a HCT-116 va A549 (Ser et al., 2015).

S lieu & Bang 3 cho thay hai ching HT03
va HT06 déu thé hién hoat tinh gay doc tot nhat
trén ca 5 dong té bao ung thu & ca hai néng do
thtr nghiém 30 pg/mL va 100 pg/mL. Trong
nghién ctru xa khuan tir trim tich bién ngap man
tai Malaysia cic nha khoa hoc cling da tim ra
tiém nang sinh cac chat chdng oxy hod va giy
doc té bao tir mot chung xa khuan thudc chi
Streptomyces  dwoc  phan  14p  (Sudha,
Masilamani, 2012; Ser et al., 2015).

Trong mot nghién ctru khic, cac nha khoa
hoc An Do chimg minh 13 rang rang xa khuan co
nguon gbc tir trdm tich bién sinh ra cac chat
chuyén héa c6 hoat tinh sinh hoc c6 thé chéng
ung thu, cac dong té bao MCF7 hay HeLa. Trong
sO CAc chung phén lap, Chung ACTO1 c6 nong do
gay doc té bao tbi thiéu & gia tri IC50 (10,13 +
0,92 pg/mL), sau d6 1a chung ACT02 (22,34 +
5,82 pg/mL) & 48 gio dbi véi cac dong té bao
MCF-7. Tuong tw, chung ACTO1 c6 ndng d6 gay
doc té bao tdi thiéu cua gia tri IC50 (18,54 + 2,49
pug/mL (Ravikumar et al., 2012).

Nhu vay, tu két qué thtr hoat tinh cac can
chiét thd & bang 2 va bang 3 ching t6i da lya
chon dugc hai ching HT03 va HT06 c6 hoat tinh
tot nhat dé tién hanh dinh danh.

Bang 3. K&t qua sang loc thtr ddc té bao ctia mau hai ching HT03 va HTO06.

Nam dong té bao thw nghiém

Pon vi u gimL MCF-7 MDA-MB-231 Hela NCI-H1975 AGS
% TB song % TB song % TB song % TB song % TB song
(Sai S6) (Sai S6) (Sai S6) (Sai S6) (Sai S6)
Déi chirng 100.00 100.00 100.00 100.00 100.00
HToL 30 40.58 (1,87) 42.70 (3,24) 31.09 (2,46) 38.86 (2,12) 60.78 (1,87)
100 29.10 (2,22) 17.61 (3,21) 16.89 (1,56) 19.06 (1,67) 46.36 (2,45)
HTO2 30 36.55 (1,92) 57.07 (3,12) 65.85 (3,21) 35.25(0,97) 70.24 (2,12)
100 30.41 (4,56) 29.97 (4,23) 52.06 (1,23) 20.65 (2,39) 59.25 (3,21)
HT03 30 25.07 (0,92) 32.35(1,23) 9.36 (3,22) 46.90 (2,87) 42.56 (3,12)
100 19.81 (1,45) 18.14 (3,12) 8.61 (1,93) 28.56 (2,56) 28.89 (2,56)
HT04 30 57.93 (3,45) 69.42 (1,20) 76.85 (3,23) 53.09 (1,26) 75.57 (2,13)
100 65.84 (2,45) 56.80 (2,12) 68.98 (2,24) 34.68 (4,21) 66.84 (2,14)
HTO5 30 55.06 (1,87)  46.28(1,93)  19.78 (2,08)  25.78 (1,90) 47.48 (2,34)
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100 4464 (2,34)  16.30(2,34)  11.61(1,34) 16.37(2,12)  25.96 (0,98)
30 2058 (0,98)  12.34(1,89)  21.55(2,12)  46.90 (2,43)  38.89 (1,45)
06 100 9.10 (2,11) 7.62 (2,45) 16.23 (3,12)  28.56 (3,12)  22.56 (0,98)
30 56.55(3,21)  57.67(2,39)  85.85(0,92)  86.55(1,45)  57.62(3,12)
o 100 40.41(1,78)  59.12(1,34)  72.06(1,34)  60.45(2,30)  59.99 (2,12)
30 75.07 (2,92)  82.36(4,12)  66.36 (2,67)  75.12(1,47)  82.23(1,34)
o8 100 50.81(3,24)  78.16 (2,12)  88.62(2,45)  59.34 (2,45)  78.24(2,33)
30 57.97 (4,23)  49.45(2,14)  76.85(2,21)  37.92(1,67)  59.43 (1,34)
oS 100 47.84 (2,45)  26.81(3,12)  98.98(3,12)  27.83(2,45)  46.83 (3,23)
30 55.06 (2,14)  56.23(2,11)  49.78(0,98)  75.03 (1,45)  56.45 (1,45)
R0 100 4464 (2,12)  76.23(2,67)  41.61(1,86) 54.61(1,56)  76.56 (2,56)
1 30 60.58 (2,56)  72.73(1,92)  41.09 (2,56)  60.52 (2,56)  72.11 (2,14)
100 49.10 3,21)  67.65(1,87) 36.23(2,56)  59.34 (1,56)  67.22 (1,34)
30 4758 (2,45)  67.01(2,12)  65.23(1,23) 67.55(2,56)  67.67 (1,23)
Rz 100 31.41(1,94) 59.93(1,87) 52.78(2,34) 5156 (1,78)  59.45 (3,23)
1 30 55.07 (2,46)  42.37(2,56)  60.35(1,56)  75.25(1,56)  62.32 (2,56)
100 39.81(1,93)  28.99(1,59) 58.78(2,45)  59.83(3,45)  58.94 (1,32)
30 57.99 (1,96)  69.47 (2,45)  76.54(1,98)  87.56 (2,34)  69.11 (2,44)
HTis 100 4584 (0,89)  56.82(1,98)  68.82(2,21)  55.44(2,12)  56.33(2,13)
15 30 55.06 (2,37)  37.34(3,24)  75.72(2,67)  55.06 (1,45)  37.34 (3,45)
100 4464 (2,12)  18.32(1,29) 70.11(2,22)  44.64(2,87)  18.33(0,98)
30 60.58 (1,23)  82.74(2,14)  47.02(1,45)  80.53(3,23)  82.74 (2,34)
FTie 100 49.12 (2,57)  67.68(3,12)  36.22(3,45)  59.13(2,12)  67.68 (1,34)
r1e 30 56.57 (0,97)  87.04(2,45)  45.83(2,12)  49.54 (3,21)  87.05 (3,23)
100 4041 (3,24)  59.92(1,96)  32.34(1,46)  40.44 (2,45)  59.93 (2,45)
30 85.06 (2,34)  62.37(0,35)  59.32(2,56)  85.56 (1,45)  72.33 (4,88)
nTis 100 50.82 (1,25)  48.16 (3,78)  48.64(1,67)  59.17 (3,24)  58.13 (2,56)
1o 30 57.95(2,45)  69.77(2,78)  76.23(3/45)  77.94(2,12)  69.73 (4,35)
100 35.86 (2,21)  56.23(2,45)  68.56 (2,45)  55.82(2,56)  56.11 (2,13)
30 85.06 (1,93)  46.56 (4,12)  79.72(2,56)  85.24 (1,56)  76.56 (0,98)
HT20 100 64.64 (0,97)  36.34(1.45) 51.63(1,56) 64.45(3,12)  56.34 (3,54)
0.1 69.56 (2,46)  57.06 (2,34)  67.68(1,34)  59.56 (2,13)  66.47 (2,45)
Camptothecin*
5 37.65(1,23)  18.61(2,13)  26.74(0,98)  27.57(0,67)  21.69 (0,98)
Két qua dinh danh loai cta chi Streptomyces hay chi Nocardiopsis

Hai chung xa khuan HTO03 va HT06 duoc
nudi cay trong 14 ngay & 30°C trén mai truong
thach casein tinh bot (SCA). Quan sat mau sic
cho thiy, soi khuan ty cia chang HT03 c6 mau
ghi va cua chung HT06 c6 mau trang duc (Hinh
1). Cac dac diém nay phu hop véi dic diém phan
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(Kawamoto et al., 1989; Khan., 2011).

Hai chung c6 hoat tinh khang VSVKD va
gdy doc té bao cao nhét va c6 tiém ning ing dung
da duogc dinh danh dya trén so sénh trinh ty gen
16S RRNA bang chuong trinh Blast. Cac gen
16S rRNA duoc khuéch dai bang PCR véi cip
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mdi 16SF v@ 16SR, san pham duoc tao ra tinh
theo ly thuy¢t vao khoang 1500 bp (Hinh 2).

Cac san phﬁm P~CR duoc tinh §ach, gjéi triph
tu va phan tich chuoi nucleotide bang phan mém

Hinh 1. Phd mau sic khuén ty co chét. (A). ctia 2 ching
HTO3; (B). clia ching HTO6.

BioEdit. So sanh céc trinh tu gen 16S rRNA ctia
hai ching nghién ctru v6i céc trinh tu trong co S
dir liéu trén GenBank, két qua cho thay trinh ty
gen 16S rRNA cua cac chung nghién ctru ¢6 do
tuong dong cao (hon 99%).

1 M2

«1500bp

Hinh 2. Anh dién di s&n phdm PCR gen 16s
RRNA cla hai ching nghién ctru. M: Thang
DNA chuan 1kb cta Fisher Scientific. 1-2: San
phdm PCR ctia cac chiing HT03 va HTO06.

83  — HTO06 Hatinh Vietnam
83 L _mFr3217931 Nocardiopsis synnemataformans strain AlS2 India

78

91

76

&9

NR 112742.1 Nocardiopsis synnemataformans DSM 44143 strain NBRC 102581 Japan
AY331686.1 Nocardiopsis sp. DSM 44659 Egypt

MG661744.1 Nocardiopsis dassonvillei subsp. albirubida strain 0Act920 china
KM456228 Micromonospora sp. MSSRFM17 India

HQ992746.1 Streptomyces sp. 172617 china

MG748835.1 Streptomyces fradiae strain KP2 India

KX352812.1 Streptomyces fradiae strain JJ130 India

59  — HTO03 Hatinh Vietnam

——
0.0100

o7 L— cPo23696.1 Streptomyces fradiae ATCC 10745 DSM 40063 strain ATCC 10745

Hinh 3. Cay phat sinh loai dwa trén trinh tw gen 16S rRNA cho thdy méi quan hé gitra cac ching nghién ciru
v&i cac thanh vién dai dién clia cac chi Streptomycesva chi Nocardiopsis.

Tir mot sé két qua nghién ciu, cac chang
Streptomyces ¢ kha ning san xuat cac hop chat
€6 hoat tinh sinh hoc trong do c6 ching wa man
Streptomyces fradiae duoc phan lap tir tram tich
bién sinh khang sinh neomycin (Kaneko et al.,
2007). Chung Streptomyces fradiae BW 2-7
khac dugc phén 14p tir ving ven bién An P sinh
vancomycin chita bénh viém da (Ranjith et al.,
2014). Hai peptide, MKN-349A va lucentamycin
A, 1a mot sb chat chuyén hoa dugc béo cio co
ngudn gbe tir cac chung Nocardiopsis ¢ bién.
Lucentamycin A 12 mot chat gay doc té bao dugc
tach chiét tir Nocardiopsis lucentensis tir mot ao

nudc man noéng & Bahamas, 13 mot hop chat co
chira amino acid ethylideneproline trong tu nhién
duoc bao cao. Kahakamide A 1a mot loai khang
sinh indole N- glycosyl hiém dwoc phan lap tir N.
dassonvillei tir trAm tich dai dwong & Kauai,
Hawai Muffi, c6 hoat dong khang khuan chéng
lai B. subtilis (Fattorusso et al., 2012).

Trong mot cong bd cua nhom nghién ciru d
phan 1ap dugc ching Nocardiopsis sp. G057 &
ving bién Pong Bic Viét Nam duogc cho 1a mot
chi xa khuan hiém, ching nay tao ra 12 hop chét.
Hop chit 1 (2-[(2R-hydroxypropanoyl) amino]
benzamide), hop chit 2  (3-acetyl-4-
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hydroxycinnoline) va hop chat 3 (3,3-bis-
indole), trong d6, hop chat 1 trc ché chon loc
Escherichia coli (MIC: 16 pg/mL). Cac hop chat
2va3d thé hién hoat dong khang khuan chdng lai
mot s6 ching vi khuan Gram duong va Gram am,
va nam men Candida albicans. Panh gia doc tinh
clia cac hop chit 1 - 3 d6i voi bén dong té bao
ung thu (KB, LU-1, HepG-2 va MCF-7) chi ra
rang hop chat 3 tao ra su trc ché véi cac dong té
bao KB va LU (Quyen et al., 2016). Gan day nhat
cac nha khoa khoc Iran dé phén 1ap dugc mot
chung xa khuan thudc chi Streptomyses c6 ngudn
gbc tir tram tich bién co6 kha niang khang lai
Staphylococcus aureus (MRSA) khang khang
sinh methicillin va gay doc té bao (Norouzi etal.,
2019).

Nhu vay, nghién ciu cac hop chat thi cap tir
nguon vi sinh vat bién & Viét Nam méi duoc bét
dau va quan tim nhiéu tir nhitng nam 2011 tré lai
day, co it cac nghién ctru da cong bd, mac du
ngudn da dang vi sinh vat bién cua nuoc ta la rat
Ién nho vi tri dia li tiép giap véi bién. Do vay,
viéc tién hanh nghién ctu cac hop chét thir cap
ctia ngudn vi sinh vat bién Viét Nam nham phat
hién cac chat c6 hoat tinh khang sinh, gdy doc té
bao cao cé gia tri tng dung trong thuc tién voi
tinh hinh dich bénh va su phat trién cia cac bénh
ung thu ngay cang gia tang la huéng nghién cau
can thiét, htra hen nhiéu trién vong.

KET LUAN

Tir 8 mAu trim tich thu thap dwoc & ving bién
Viing Ang (Ha Tinh), 20 chung xa khuan ¢ hoat
tinh sinh hoc da duogc phan lap. Cac chung da
duoc xac dinh hoat tinh khang khuén va gay doc
té bao, trong d6 da chon duoc 2 ching co hoat
tinh khang khuan va c6 kha ning gay doc té bao
cao nhit ky hiéu 1a HT03 va HT06. Pinh danh
hai chang nay bang phan tich gen 16S rRNA cho
thiy, chung HTO3 thuoc loai Streptomyces
fradiae va chung HTO06 thudc loai Nocardiopsis
synnemataformans.

Loi cam on: Cong trinh nay duoc hoan thanh
Véi sy tai tro kinh phi cua Vien Han lam Khoa
hoc va Céng nghé Viét Nam, dé tai ma sé
VAST02.05/ 19-20.
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SUMMARY

Actinomycetes has been extensively studied due to its ability to produce secondary compounds
with high application value. Especially their antibiotic ability, more than 40% of antibiotics are derived
from actinomycetes of which genus Streptomyces predominates. Moreover, marine actinomycetes
have been being of great interest in recent years due to their ability to produce bioactive substances
capable of providing diverse and novel chemical structures. In this study, from 8 samples of marine
sediments collected in Vung Ang bay in Ha Tinh provinces, we have isolated 20 strains of
actinomycetes. The strains were fermented in A1+ medium, the fermentation fluid was extracted 5
times with ethyl acetate, recovered sediment and determined antibacterial and cytotoxic activity. From
the screening results, two strains with the highest antibacterial activity and highest cytotoxicity were
selected ie.,, HT03 and HTO6. Both strains had antagonistic activity of Enterococcus faecalis
ATCC29212 with MIC;105= 32 pg/mL, MIC1os= 16pg/mL, with Stapphylococus aureus ATCC25923
with MIC 5= 64 png/mL, MIC, o= 32 pg/mL and with Bacillus cereus ATCC 13245 has the same
MIC = 16 pg / mL. In addition, the two strains HT03 and HT06 were able to strongly inhibit the yeast
Candida albicans ATCC10231 with MIC,;1o;= 16 pg/mL, MIC1,s= 8 pg/mL. Especially, two strains,
HTO03 and HTO6, exhibited very good toxicity on all 5 cancer cell lines (MCF-7 breast cancer cell;
MDA-MB-231 breast cancer cell; lung cancer cell). NCI-H1975; HeLa cervical cancer cell; AGS
gastric cancer cell) at both test concentrations of 30 pg/mL and 100pg/mL. By the analysis of 16S
rRNA sequence, the results showed that the HT03 strain had the highest similarity (99.93%) to that of
Streptomyces fradiaes and Streptomyces fradiae ATCC. The HT06 strain was defined to belong to
Nocardiopsis synnemataformans with the 16S sequence identity of 99.89% to the Japanese standard
Nocardiopsis synnemataformans DSM 44143 strain NBRC-102581.

Keywords: actinomycetes, antimicrobial activity, cytotoxic activity, MIC, Nocardiopsis,
Nocardiopsis synnemataformans, 16S rRNA sequence, Streptomyces, Streptomyces fradiae.
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