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Ngay nay, nhu cau vé cac loai thuéc moi trong diéu tr ting do su phat trién da dang cac loai
bénh, di thuc dy viéc tim kiém ngudn nguyén liéu cho san xuat thuéc méi theo Lam (2006).
Viéc khai thac cac chat c6 hoat tinh sinh hoc, ddc biét 1a cac chét co hoat tinh méi c6 ngudn goc
tlr vi sinh vat bién dang dugc cac nha khoa hoc quan tdm. Sy khac biét vé dic diém khi hau, méi
truong tir cac ving bién di tao ra su da dang vé di truyén ciing nhu da dang vé cac chit c6 hoat
tinh moi theo Inagaki et al. (2006). Trong d6, xa khuan bién duoc biét dén 13 nhom c6 kha ning
san xudt cac chat c6 hoat tinh dugc hoc duoc ung dung rong rai Berdy (2005). H€ sinh thai ngdp
min ven bién dugc chiing minh 1a noi c6 kha nang sang loc dugc cac chét ¢6 hoat tinh dugc hoc
mdi cao hon so véi cac noi khac do giau chét dinh dudng theo Lam (2006). Theo théng ké cho
thy, cac san pham c6 nguon gbc tir xa khuan chiém khoang 70% céc loai thudc khéng sinh,
khang ung thu va cac chit chuyén hoa khac Chavan et al. (2013). Trong do6, phan 16n 1a cac chat
¢6 hoat tinh méi nhu khang vi khudn khang thude, khang ung thu, khang nim, khang virus, ...
Berdy (2005).

Véi muc tiéu mé rdng nghién ctru vé céc chit c6 hoat tinh sinh hoc tir xa khuén bién Viét
Nam nhim tng dung trong y duoc, chung t6i cong bd mot sb két qua nghién ciru so bd vé chung
xa khuén TB5.3 dugc phan 1ap tir ving ven bién tinh Thai Binh, c¢6 hoat tinh dbi khang v6i vi
khuédn khang thudc va c6 kha nang gly doc voi mot s6 dong té bao ung thu. Két qua nay rat c6 ¥
nghia cho viéc tim kiém va phat trién cac loai thuéc méi co ngudn gdc tir vi sinh vat biénViét
Nam.

I. PHUONG PHAP NGHIEN CU'U
Vi sinh vt kiém dinh, cic dong té bao va chiing xa khuin TB5.3

Céc chung vi sinh vat kiém dinh: Actinobacter baumannii ATCC 19606; Bacillus subtilis
ATCC 6633; Enterococcus faecalis ATCC 29212; Enterobacter aerogenes ATCC 13048;
Escherichia coli ATCC 25922; Klebsiella pneumoniae ATCC 13883; Salmonella typhimurium
ATCC 14028; Staphylococcus aureus ATCC29213; S. epidermidis ATCC 12228; S. aureus
ATCC 25923 khang methicillin (MRSA); S. epidermidis ATCC35984 khang methicillin
(MRSE), Candida albicans ATCC 10231 nhan tir bo suu tdp gidng ctia Phong Cong nghé 1én
men, Vién Cong ngh¢ sinh hoc,Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

Cac dong té bao ung thu M14 (té bao ung thu sdc to da); Hela (té bao ung thu ¢ tur cung);

NCIH460 (té bao ung thu phdi) va dong té bao lanh Hek 293 (t& bao than) dugc cung cip tir
Khoa Molecular Oncology thudc Vién Ung thu Chennai, An Do.

Chung xa khuan TB5.3 duoc phén 14p tir viing rimng ngap mén ven bién thudc tinh Thai Binh
(toa dd 20°18’ dén 20°44’ d6 vi Bic, 106°06’ dén 106°39’ d6 kinh Pong). Mai truong phan 1ap
la SCA (g/1) (Tinh bot 10,0; casein 10; KH,PO, 0,5; MgS0O, 0,5 NaCl 3; 50% nudc bién; thach
18,0; pH 7,0) c6 bd sung khang sinh Nystatin 0,3% va nui & 28°C trong 7 ngay.
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Phén loai xa khuin

Phuong phap truyen thong: Nghién ctru ddc diém hinh thai, mau sic khuan ty, sic t6 va dic
diém phan loai xa khuan Shirling & Gottlieb (1966), Stanley et al. (1989). Phan tich trinh tu gen
16S rDNA: ching TB5.3 dugc nudi trén moi truong SCA & 28°C trong 2 ngay, dugce dung dé
tach DNA  Sambrook et al. (1989). St dung <cip moi FC27 (5-
AGAGTTTGATCCTGGCTCAG-3") va RC1492 (5-TACGGCTACCTTGTTACGACTT-3")
(Genset) dé nhan gen 16S rDNA. Phan mg PCR thyc hién theo chu trinh nhiét: 94°C: 5 phut; 30
chu ky (94 °C: 1,5 phat; 51°C: 1,5 phdt; 72 °C: 2 phat); 72 °C: 10 phit. San pham cua phan (mg
PCR duoc tinh sach béng bo kit PureLinkTM-DNA Purification (Invitrogen) va giai trinh tu
trén may ABI PRISM®3100-Avant Genetic Analyzer (Applied Biosystems, USA) tai Vién
Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. So sanh trinh ty gen
tuong tng trén co so dit liéu GenBank (www.ncbi.nlm.nih.gov).

Tach chiét chit c6 hoat tinh khang sinh tir dich 1én men

Chung xa khuan TB5.3 dugc 1én men trén méi truong M1IASW (g/1): Tinh bot 10; cao nam
men 4; Pepton 2. Dich 1én men dugc ly tim 8.000 vong trong 10 phit, phan dich sau ly tim
dugc tach chiét bang dung mai ethyl acetate theo ty 1¢: ethyl acetate: dich 1én men (2:1) (v/v),
lac 200 vong/phut trong 2 gio. Chiét va c6 dé loai bo dung mdi & 60°C. Hoat chat tho thu duoc
dé str dung cho cac thi nghiém tiép theo.

Thir hoat tinh khang vi sinh vét ciia chat khang sinh thd

Xac dinh hoat tinh khang khuan theo phuong phap khuéch tan trén thach (Barry &
Thomsberry, 1985). Mai truong sir dung cho vi khuan 1a LB (Cao ndm men 5 g/I; Tryptone 10
g/l; NaCl 5 g/I; agar 15 g/I; pH 7), cho ndm men 1a YP (cao ndm men 10g/I; bacto pepton 20 g/l;
agar 15 g/l). Mau xéc dinh hoat tinh khang sinh dugc dé khuéch tan trén thach 2h & nhiét 6 4°C
sau d6 nudi 37°C trong 24h va doc két qua.

Thir hoat tinh giy ddc té bao ciia chat khang sinh thd

Poc tinh voi cac dong té bao dugc xac dinh bang phuong phap so mau MTT (MTT assay).
Phuong phap nay dua trén phan tng khir mau cia MTT- 3-(4,5- Dimethylthiazol-2-yl)- 2,5-
diphenyltetrazolium bromide, 1-tetrazol) c6 mau vang thanh formazan c6 mau tim trong ty thé
cta té bao sdng. Do vdy, khi so mau s& cho biét sé lugng té bao sdng sot trong cac mau thi
nghiém Van et al. (1994) Cac dong té bao dugc nudi cay trong dia 96 gléng (10" té bao/ gléng)
trong 24 gio ¢ 37°C va 5% CO,. Cac dia nudi té bao dugc thir doc tinh bang cach bo sung chat
chiét tir chung xa khuédn bién TB3. 3 G cac nong d6 khac nhau; miu ddi chimg khong b6 sung
chat ma sir dung DMSO dé xir 1y té bao. Sau do, boé sung 10 pl dung dich thude thir MTT (5
mg/ml trong dém mudi phopphat -PBS) vao 90 ul dung dich cua cac giéng, cac dia dugc u &
37°C trong 4 gid va sau do do mat d6 quang (OD) ¢ budc song 540 nm béng may ELISA
(TECAN, Thuy Si). Phan tram song sot cua té bao duoc xac dinh nhu sau: [1- (OD té bao/OD
mau dbi chimg)] x100. Gia tri ICs;: ding gia tri CS ciia 10 thang nong do, dya vao chuong trinh
Table curve theo thang gid tri logarit cua duong cong phat trién té bao va ndng do chat thir dé
tinh gia tri ICs. Cong thirc: 1/y=a+bInX (trong d6 y: nong do chat thir; X: Gia tri CS (%)).

II. KET QUA VA THAO LUAN
Pic diém sinh hoc ciia chiing xa khuin TB5.3

Chung xa khuan TB5.3 phén lap tir ving ven bo bién tinh Thai Binh duoc xép vao nhom
xam, mau sic thay d6i tir mau xam dén mau tring trén cic moi truong ISP1-:- ISP7. Chung
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khong sinh sdc tb tan va sic té melanin trén cac moi truong ISP1, ISP6 va ISP7. Bé mat bao tir
dang gai, cubng sinh bao tir dai xodn 10 so & dau, c6 10-20 bao tir trén mot chudi (Hinh 1b va
lc). Ching TB5.3 thudc nhém wa 4m, nhiét do sinh truong tdi wu trong khoang 25-37°C, pH
sinh truong cta ching 1a 7-10, t6i vu & pH 7-8, ¢6 thé chiu duoc ndng d6 NaCl 7% va phat trién
kém & nong d6 NaCl 10%.

Chung xa khuan TB5.3 c6 kha ning ddng hoa mot sé ngudn carbon nhu glucose, saccarose,
arabinose, D-xylose, myo-inositol, mannitol, D-fructose, L-rhamnose va mannose, khong c6 kha
ning dong hoa cellobiose va khong sinh truong trén méi trudng khong co ngudn carbon. Vi
ngudn nito hiru co nhu pepton, cao men va tryptone, chung TB5.3 sinh trudng tot hon so véi bot
dau twong. Ngoai ra, ching TB5.3 con sinh mét sb enzyme ngoai bao thity phan tinh bot, casein
va cellulose, day 1a didu kién thuan loi cho lia chon méi truong 1én men chat khang sinh.

Hinh 1: Anh chup bé mit khuén lac (a) va anh hién vi dién tir quét ciia chiing xa khuén
TB5.3 v6i d§ phéng dai 30.000 (b) va 10.000 lan (c)

So sanh dic diém sinh hoc ciia chung xa khuan TB5.3 véi céc tai liéu phan loai xa khuén
cho thdy, chiing nay c6 nhiéu dic diém gidng véi loai Streptomyces viridodiastaticus, chung ISP
5249 do Baldacci va cs mé ta nim 1955 theo Shirling & Gottlieb (1966). Két hop voi két qua
phan tich trinh tu gen 16S rDNA cuta chung TB5.3 va so sanh vdéi céc trinh ty tuong ing trén co
s¢ dit liéu GenBank bang cong cu BLAST trén NCBI cho thdy, chung nay c¢6 d6 tuong dong
99% v&i gen twong Ung cua chung Streptomyces viridodiastaticus NBRC 13488 (Ma s6
NR_112371.1).

Hoat tinh khang vi sinh vat

Thi nghiém dugc thyc hién trén cung mot thé tich dich khang sinh la 20 pl/lé thach, chét
khang sinh tho dugc hoa trong nudc cat véi ty 1¢ 1:1 (mg/ml). Két qua thir nghiém cho thay,
chat tho ciia ching TB5.3 ¢o thé wc ché cac ching vi khuan Gram (+) tot hon Gram (-); ¢6 kha
ning trc ché 2 chung vi khuan khang thuéc MRSA va MRSE va chung nim men C. albicans
ATCC 10231 (Bang 1).

So sanh véi ching xa khuan S.viridodiastaticus B8005 phan lap tir viing bién Mexico cho
thdy c6 mot sé ddc diém sinh hoc gan giéng voi ching TB5.3. Ching B8005 ciing c6 kha ning
d6i khang voi cac vi sinh vat kiém dinh nhu E.coli, S.aureus, B.subtilis va C.albicans Maskey et
al. (2004); tuy nhién ching TB5.3 con c6 kha ning khang véi vi khuan khang thudc MRSA va
MRSE. Kha ning dbi khang cia chung xa khuan S. viridodiastaticus IFO 13.106 trong nghién
ctru cua Herberich voi chung vi khudn MRSA kha t6t, bén canh do, chung IFO 13.106 con c6
tac dung diét cac chung vi khuan Gram (-), Gram (+). Nghién ctru nay ciing cong b chat khang
sinh x4c dinh duoc 1a a-2-bioxalomycin, chat nay e ché sy tong hop DNA cua vi khuin
Herberich et al. (2001).
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Bang 1
Hoat tinh d6i khang cia chat thd chiing xa khuin TB5.3 véi vi sinh vt
Vi sinh vat kiém dinh Vong khang Vi sinh vat kiém dinh Vong khang
: : khuan (mm) : : khuan (mm)
B. subtilis ATCC 6633 246+0,1 K. pneumoniae ATCC 13883 28,6 0,1
E. faecalis ATCC 29212 326+0,1 S. aureus ATCC 29213 245+0,1
E. aerogenes ATCC 13048 0 S. aureus ATCC 25923 28,5+£0,1
(MRSA)
S. typhimurium ATCC 245+0,1 S. epidermidis ATCC 12228 21+0,1
14028
E. coli ATCC 25922 22,7+0,1 C. albicans ATCC 10231 16,8 +0,1
A. baumannii ATCC 19606 29,1+0,1 S. epidermidis ATCC35984 216+0,1
(MRSE)

Kha ning giy doc té bao

Cac chung xa khuén phan 1ap dugc tir hé sinh thai bién ngoai kha nang sinh chat diét khuan
con c6 tiém ning cho san xudt cac loai thuc chong ung thu. Trong nhiéu cong bd cho thay, cac
chat c6 hoat tinh khang sinh khi dugc thir nghiém c6 kha nang gay doc voi cac dong té bao ung
thu khac nhau Berdy (2005), Renu et al. (2008). Trong nghién ctru nay, hoat chat tho ciia ching
TB5.3 gy doc voi dong té bao ung thu M14 va Hela véi gia tri ICs lan luot 1a 29,56 va 29,93
ng/ml, khong gay doc voi dong té bao ung thu NCIH460 va dong té bao than Hek293, két qua
trén Bang 2.

Bang 2
Hoat tinh gy ddc té bao ciia chit khang sinh tir chiing TB5.3
A x Gia tri ICso trén cac dong té bao (ug/ml)
K hi¢u mau Hek293 M14 HeLa NCIH460
TB5.3 - 29,56 29,93 -

Ghi ch: (-) khéng cé kha nang diét té bao
L. KET LUAN

Chung xa khuan TB5.3 phén 1ap dugc tir viing ngdp mian ven bién tinh Thai Binh c6 hoat
tinh khang vi khuan gdy bénh khang thubc MRSA, MRSE va ching nim bénh C. albicans
ATCC 10231. Hoat chit thd ciia TB5.3 c6 kha ning gy doc v6i 2 dong té bao ung thu M14 va
Hela voi gié trj ICso lan lugt 14 29,56 va 29,93 pg/ml, khong c6 kha nang gy doc voi dong té
bao thén Hek293 va dong té bao ung thu NCIH460. Cac két qua nay mé ra hudng nghién ctru
trién vong vé cac chit co hoat tinh khang khuan khang thudc va khang ung thu tir xa khuan bién
Viét Nam.

Loi cam on: Cong trinh thudc dé tai “Nghién clru tuyén chon cdc ;hdf co hoat tinh khang
sinh moi dung cho muc dich y duwoc tir vi sinh vat bién Viét Nam” (Cap Vién Han ldam KHCN
VN) va co swr dung trang thiét bi cua PTINTDCNG.

1255




TIEU BAN TAI NGUYEN SINH VAT

TAI LIEU THAM KHAO

1.

10.

11.

12.

13.

Barry A. L., Thornsberry C., 1985. Susceptibility tests: diffusion test procedure. In
Manual of Clinical Microbiology, 4th edn., eds. Ballows EA, Hawsler Jr. WJ, Shadomy HI.
Washington DC: Am. Soc. Microbiol., ISBN 0-914826-65-4: 978-987.

Berdy J., 2005. Bioactive microbial metabolites. J. Antibiotechnol. (Tokyo), 58: 1-26.

ChavanDilip V., Mulaje S. S., Mohalkar R. Y., 2013. A review on actinomycetes and
their biotechnologycalapplycation. I. J. P. S. R., Vol 4 (5): 1730-1742.

Herberich B., Kinugawa M., Vazquez A. and Williams R. M., 2001. Sequential
Staudinger/Picket-Spengler ~ cyclization  strategy ~ for ~ the  construction  of
tetrahydroisoquinolines of the bioxalomycin and ecteinascidin family of alkaloids.
Tetrahedron Letters, 42: 543-546.

Maskey R. P., Helmke E., Kayser O., Maier A., Fiebig H. H., Busche A. &Laatsch A,
2004. Anti-Cancer and Antibacterial Trioxacarcins with High anti-malaria activity from a
marine Streptomycete and their absolute stereochemistry.. J. Antibiot., 57(12): 771-779.

Inagaki F., Nunoura T., Nakagawa S., Teske A., Lever M., Lauer A., Suzuki M., Takai
K., Delwiche M., Colwell F. S., Nealson K. H., Horikoshi K., D’Hondt S., Jorgensen B.
B., 2006. Biogeographical distribution and diversity of microbes in methane hydrate-
bearing deep marine sediments on the Pacific Ocean Margin. Proc. Natl. Acad. Sci. USA.,
103: 2815-2820.

Lam K., 2006. Discovery of novel metabolites from marine actinomycetes. Curr. Opin.
Microbiol., 9: 245-251.

Renu S., Moniska K., Rup L., 2008. Bioactive compounds from marine actinomycetes.
Indian. J. Microbiol., 48; 410431

Sambrook J., Fritsch E. F., Maniatis T., 1989. Molecular cloning, A laboratory manual,
2" ed., Cold Spring Harbor Laboratory Press, New York.

Shirling E. B., Gottlieb D., 1966. International of systematic bacteriology: Method for
characterization of Streptomyces species. Derpartment of Botany and Bacteriology Ohio
Wesleyan University, Delaware, Ohio and Derpartment of Plant Pathology University of
Illinois, Urbana, Hlinois.

Stanley T., Williams M., E. Sharpe, and J. G. Holt, 1989. Bergey 'sMannual of Systematic
bacteriology. Williams & Wilkins Vol. 4 pp. 2452-2492.

Van De Loosdrecht A. A., Beelen R. H., Ossenkoppele G. J., Broekhoven M. G,
Langenhuusen M. M., 1994. A tetrazolium- based colorimetric MTT assay to quantitate
human monocyte mediated cytotoxicity against leukemic cells from cell lines and patients
with acute myeloid leukemia. J. Immunol. Methods., 14: 311-320.

www.ncbi.nlmnih.gov

1256



HOI NGHI KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU 7

ANTIBACTERIAL AND ANTICANCER ACTIVITY OF MARINE
ACTINOMYCETE STRAIN STREPTOMYCES VIRIDODIASTATICUS TB5.3
ISOLATED FROM MARINE COAST OF THAI BINH PROVINCE

Pham Thanh Huyen, Bach Thi Mai Hoa,
Nguyen Phuong Nhue, Phi Quyet Tien, Le Gia Hy

SUMMARY

Among the second metabolizes of marine actinomycetes, active substances of Streptomyces
were used for various medical applications such as antibacterial and anticancer applications. In
this paper, antibacterial and anticancer activity of S. viridodiastaticus TB5.3 is introduced. This
strain was isolated from sediments of coastal region of Thai Binh province. Antimicrobial
activity of crude extract of S. viridodiastaticus TB5.3 was examined with test microorganisms
and yeast. In addition, invitro anticancer activity of crude extract was determined on cancer cell
lines such as M14 and Hela with 1Csy value of 29.56 and 29.93 ug/ml, respectively. However,
the crude extract did not show toxicity on Hek293 and NCIH460. Identification of this
actinomycete strain was performed polyphasic taxonomic study based on phenotypic and
genomic information. The results showed that the strain TB5.3 was identified as species S.
viridodiastaticus. The strain TB5.3 could grow well in medium containing high salt with 5-7%
NaCl (w/v). The optimum temperature values were 28-30°C and optimum pH values were 7-8.
The antibacterial and anticancer activities of this strain can be further researched as precursors
for drug production from marine actinomycetes of Vietnam.
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