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DAC PIEM SINH HOC CUA CHUNG XA KHUAN
Streptomyces MIP_SN16 PHAN LAP TU DAT
VUNG RE CAY NGHE (Curcuma longa L.)
KHU VU'C TINH HUNG YEN
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TOM TAT

Muc tiéu: M6 t& dac diém sinh hoc clda chiing xa khuén Streptomyces MIP_SN16 bao gém déc diém hinh
thai, mau sac khuén lac, céu tric sinh bao ti, hoat tinh déi khéng véi vi khudn Gram duwong Bacillus cereus
va Gram &m Escherichia coli, phan tich sw c6 mét cua céc cum gen sinh téng hop chét khang sinh.

DPéi twong va phwong phap: Ching xa khuéan Streptomyces MIP_SN16 duoc hoat héa ttr b6 suu tap
chdng vi sinh vét tai Khoa Vi sinh vét - Vién Y hoc Dw phong Quén déi. Dac diém hinh théi, mau sac khuén
lac, céu truc sinh bao tir duoc mé ta theo phuong phap cta Tresner (1963); Hoat tinh dbi khédng véi vi
khuén B. cereus va E. coli duoc thuc hién theo phuong phép cia Kirby-Bauer (2009). Str dung phuong
phép PCR véi cac cdp méi dac hiéu, cac gen pksl, pksll, nrps duoc khuéch dai nhdm phét hién sw cé6 mét
cla chung trong hé gen ching xa khuén Streptomyces MIP_SN16.

Két qua: Xa khuén Streptomyces MIP_SN16 thuéc nhém mau xém, sinh truéng & nhiét do 25-35°C; pH
méi trurong 7: Ching Streptomyces MIP_SN16 déi khéang véi B.cereus, E. Coli, véi duwong kinh vong vé
khuén Ian ot la 22 mm va 18 + 2 mm. Dwa vao nghién ciru déc diém sinh hoc va phan tich trinh tw gen
ma hoa 16S rRNA, ching MIP_SN16 ¢cé dé tuong dong 100% véi chiing Streptomyces albogriseolus IR-
SGS-T10 trén GenBank, do dé duoc dét tén la S. albogrioseolus MIP_SN16. Phén tich sw c6 mét cda gen
chirc ndng lién quan dén sinh téng hop khéng sinh cho théy ching S. albogriseolus MIP_SN16 mang hai
gen ma héa enzyme Polyketide Synthease (PKS) I va Il. Nhw vay, ching S. albogriseolus MIP_SN16 c6
tiém naéng cao trong nghién ctru sinh téng hop khang sinh.

T khoa: Dac diém sinh hoc, déi khang, Streptomyces, MIP_SN16.

ABSTRACT

Objectives: These studies present the biological characteristics of the Streptomyces MIP_SN16 including
morphological characteristics, colony color, spore-forming structure and antagonistic activity against Gram-
positive bacteria Bacillus cereus, Gram-negative bacteria Escherichia coli and analyzing of the presence
of antibiotic biosynthesis gene.

Subjects and methods: Streptomyces MIP_SN16 was activated from the Microbial Type Collection of the
Department of Microbiology/Military Institute of Preventive Medicine. Morphological characteristics, colony
color and spore-forming structure were described according to the method of Tresner (1963); Antagonistic
activity of MIP_SN16 against B. cereus and E. coli bacteria was performed according to the method of
Kirby-Bauer (2009). Using PCR with specific primer, pksl, pksll, nrps genes were amplified to detect their
presence in Streptomyces MIP_SN16.

Results: Streptomyces MIP_SN16 belongs to the gray group, grows at temperatures of 25-35°C; pH 7;
Strain Streptomyces MIP_SN16 showed antagonistic activity against B.cereus, E. coli with inhibition ring
diameters of 22 mm and 18 £ 2 mm, respectively. Based on biological characteristics and analysis of the
16S rRNA gene of strain MIP_SN16 has 100% similarity to gene of strain Streptomyces albogriseolus
IR-SGS-T10, so it named S. albogrioseolus MIP_SN16. Analysis of the presence of functional genes
related to antibiotic biosynthesis showed that S. albogriseolus MIP_SN16 carries two genes encoding
enzymes Polyketide Synthease (PKS) | and Il. Thus, S. albogriseolus MIP_SN16 strain has high potential
the biosynthesis of antibiotics study.
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1. DAT VAN BE

Xa khuan la mét nhém vi sinh vat phan bb
réng rai trong mdi trwdng ty nhién. Chung dong
vai trd quan trong trong viéc san xuét ra cac hop
chét chuyén hoa thtr cp (nhw chéat c6 hoat tinh
khang khuan, khang ndm, chéng ung thw, chéng
nguyén sinh ddng vat, khang virus) va sinh téng
hop vitamin, enzyme... [1]. Trong méi trwéng dat,
chi Streptomyces chiém ti 1&6 90% trong tbng sb
quan thé xa khuan, dwoc phat hién lan dau tién
b&i Waksman [2]. Chung hiéu khi bat budc, cé cau
tric dang sg@i phan nhanh va sinh trwéng trong
nhiéu mai trvdng khac nhau [3]. Ban dau, viéc xac
dinh chi Streptomyces dwoc thywc hién qua quan
sét hinh thai. M&c du hinh thai hoc van 1a mot dac
diém quan trong can xem xét khi mé ta cac don vj
phan loai, nhwng né khong da dé phan biét gitva
nhiéu loai. Do dé, viéc st dung trinh tw 16s rRNA
la cbng cu quan trong dé dinh danh cac loai thudc
chi Streptomyces.

Cay Nghé (Curcuma longa L.) thuéc ho Girng,
duoc biét dén la mot dwoc liéu b truyén va co gia
tri v& mat kinh té. V&i khi hau va thé nhwéng phu
hop, nam 2023, toan tinh Hwng Yén cé trén 300
ha trdbng nghé véi gia tri xuat khau cao. Cl nghé
c6 thanh phan héa hoc dang quan tam & nhém
cac hop chat curcuminoid, véi 3 chat: curcumin
(diferuloylmethane), demethoxycurcumin  va
bisdemethoxycurcumin. Curcumin la chét c6 hoat
tinh sinh hoc gitip chéng oxy héa, hé tro diéu tri cac
bénh tim mach va la thanh phén quan trong trong
nhiéu bai thubc y hoc cb truyén... Hé vi sinh vat dat
vung ré cay nghé cé nhirng thich nghi, hd tro' cay
nghé sinh trwéng va tao ra cl nghé cé ham lwong
curcumin cao.

Chung t6i trinh bay mot sé két qua nghién ctu
vé hoat tinh dbi khang, d&c tinh sinh hoc clia chiing
xa khuan Streptomyces MIP_SN16, 1a co s& cho
phat hién chat khang sinh cling nhw cac hop chat
m&i khac tir chiing xa khuan nay.

2. DOl TUQONG, PHUONG PHAP NGHIEN CUU
2.1. Béi twong nghién ciru

- Ching xa khuan Streptomyces MIP_SN16
(sau day goi tat la ching xa khuadn MIP_SN16),
phan lap tv dat vang ré cay Nghé, khu vwec huyén
Khoai Chau, tinh Hwng Yén, dwoc lwu gilr trong bd
swu tap vi sinh vat, tai Khoa Vi sinh vat, Vién Y hoc
dw phong Quan déi. Cac chiing vi khuan kiém dinh
B. cereus va E. coli tai Khoa Vi sinh vat.

- Méi trworng st dung trong nudi cay: ISP4 (tinh
bot tan 5g/l; cao ndm men 2g/l; NaCl 1g/l; agar
20g/1); nguén cacbon (glucose, saccarose, tinh bot),
ngudn nito (pepton, cao ném men, (NH,),SO,).
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- Méi trwdng nudi cay cac ching vi khuan kiém
dinh: méi trwéng LB (pepton 10g/l; cao nAm men
5g/l; NaCl 2g/l; pH7, agar 20g/1).

2.2. Phwong phap nghién ctru

- Xac dinh hoat tinh dbi khang véi vi khuén:
phwong phap khuéch tan trén dia thach [4, 5]:
vi sinh vat kiém dinh dwoc nhan gibng trén moi
trwong LB dich thé 24 gid & nhiét d6 37°C, xac
dinh s6 lwong. Céy trai 50 uL dich nudi cay B.
cereus va E.coli trén méi trwong thach LB (OD
A600nm = 0,01). Chdng xa khuadn MIP_SN16
duwoc nudi cay trén moéi trudng ISP4 dich thé. Sau
7 ngay nudi cay, I&c 200 vong/phut trén may lac &
nhiét @6 30°C, li tam 5000 vong/phut loai bd sinh
khdi. Nhé 100uL dich li tam vao giéng thach duc
16 dwérng kinh 8 mm, sau 24 gi®& quan sat duwong
kinh vong khang khuan. Hoat tinh khang khuén
dwoc tinh bang hiéu sé dwong kinh vong khang
khuén (D) va duéng kinh giéng thach (d = 8 mm).
M&u dbi chirng: nhé 100 L dung dich méi trudng
ISP4 khtr trung.

- Nghién ctru moét sb6 déc diém sinh hoc cla
chiing MIP_SN16: nghién clru dac diém bao tr
va chudi bao t&r khi nuéi xa khuan trén méi trworng
ISP4 & nhiét d& 30°C bang cach dat lamen nghleng
mot géc 45° véi bé mat dia méi trwdng nudi cay
va vudng goc véi dwdng cdy, sau 7 ngay quan sat
dwai kinh hién vi quang hoc [6, 7, 8]. Pac diém
hinh thai, mau sic khuan lac, cu tric sinh bao t
cta chiing xa khuan MIP_SN16 dwoc md ta theo
phwong phap cla Tresner (1963) [9]. Péng thdi,
dwa trén cac dac diém nudi cay theo Pé &n xa
khuan quéc te (ISP) dwa trén sw phat trién va mau
séac cla soi ndm, ciing nhw séc td hoa tan [10].

- Danh gia kha nang st» dung cac nguon cacbon
va nito: nudi cay chiing xa khuan trong binh tam
giac chua 50ml méi trwerng ISP4 ¢6 bd sung 1%
cac nguon dwong khac nhau la glucose, t|nh bot,
saccarose va 0,5% cac ngudn nito cao nAm men,
pepton, (NH,),SO,.

Kha néng déng héa cac ngudn cacbon va nito
dwoc xac dinh théng qua sinh khoi dwoc hinh thanh
sau thoi glan nudi cdy bang cach dung giy loc thu
sinh khéi, say khoé 50°C trong 5 gi®, can sinh khoi
va danh gia.

- Xac dinh gen ma hoda cac enzyme polyketide
synthase |, || (PKSI, PKSII) va non ribosom peptide
synthetases (NRPS): ching xa khudn MIP_SN16
dwoc nudi cay trén mdi trwéng YE-ME dich thé,
sau 96 gio tién hanh li tam 3.000 vong/phut, trong
10 phut, 4°C, thu t& bao. DNA téng sé duoc tach
va cac doan gen ma hoa cho cac enzyme PKSI, I,
NRPS duwoc khuéch dai véi cac cap modi dac hiéu
co trinh tw nhw sau:
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Gen Tén moi Trinh tw (5’ - 3") Do dai (bp)
K1 TSAAGTCSAACAT BCA
ey SAAGTCSAACATCGGBC -
M6R CGCAGGTTSCSGTACCAGTA
lIPF6 TSGCSTGCTTCGAYGCSATC
PKSII 600-700
lIPR6 TGGAANCCGCCGAABCCGCT
A3 GCSTACSYSATSTACACSTCSGG
NRPS 700
A7R SASGTCVCCSFTSCGGTAS

Mbi duwoc tdng hop bdi Cong ty Phi Sa. Phan
trng thwc hién theo chu trinh nhiét: 95°C: 5 phut,
35 chu ki (95°C: 30s, 58°C: 30s, 72°C: 4 phut),
72°C: 10 phut.- Dinh danh ching xa khuan MIP_
GN36 thdong qua gidi trinh tw 16S rRNA: doan
16S rRNA duwoc khuéch dai tr DNA tdng sb bang
phuwong phap PCR s dung c&p mdi FD1 (moi
xudi) 5- ACAGTTTGATCCTGGCTCAG - 3’; RP1
(mdi ngwoc) 5- ACGGTTACCTTGTTACGACTT
- 3 (Phu Sa). Phan &ng thwc hién theo chu trinh
nhiét: 94°C: 5 phut, 25 chu ky (94°C: 30s, 52°C:
30s, 72°C: 1 phut), 72°C: 10 phat. San phadm cla
phan ng PCR dwoc kiém tra béng dién di trén gel
agarose 0,8% (Invitrogen). Kich thwéc cia doan
DNA thu dwoc sau phan &ng PCR so sanh voi
thang DNA chuan (10 Kb Plus DNA ladder Marker -
Thermo Scientific). San phém PCR duoc tinh sach
va gidi trinh ty tai Apical Scientific Sequencing
(Singapore). So sanh trinh ty gen twong rng trén
co s& div liéu Genbank nho cong cu BLAST (www.
ncbi.nih.gov), s dung phan mém Bioedit dé& xir
li. Cay pha hé thiét lap trén co s& khoang cach
di truyén theo Kimura bang viéc sir dung phwong
phap Neighbor-joining.

- X Ii sb liéu: s6 lieu dwoc thu thap, x& |i va
vé biéu dd bang phan mém GraphPad Prism 9.
Két qua cla mdi thi nghiém dwoc thé hién 1a gia
tri trung binh + d6 léch chuan (SD) sau 3 lan I&p lai
ngau nhién.

3. KET QUA VA BAN LUAN
3.1. Hoat tinh déi khang véi vi khuan kiém dinh

Chung xa khuan MIP_SN16 dwoc thir nghiém
kha nang dbi khang v&i vi khudn Gram dwong B.
cereus va Gram am E.coli. Két qua Hinh 1 cho
thay, ching MIP_SN16 c6 kha nang dbi khang véi
ca 2 vi khuan vé&i dwong kinh vong khang khuén
1an lwot 1A 22mm va 18 mm + 2 mm.

Chuing xa khuan MIP_SN16 biéu hién tinh khang
tdt v&i cac ching vi khuan kiém dinh dai dién cho
nhém Gram dwong va Gram am. Day la két qua
rat dang chd y, mé ra tiém nang ¢ng dung trong
y dwoc cla hoat chat thu dwoc tir xa khuan dat
vung ré cay duworc liéu néi chung va ching xa khuan
MIP_SN16 nai riéng. Vé&i két qua nhw trén, can cé
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nghién ctru sau hon vé dac diém sinh li, sinh héa,
kha n&ng st dung nguén cacbon va nito ctia chlng
MIP_SN16 ciing nhw cai tao chiing giéng, nghién
ctu t6i wu cac didu kién 1&én men sinh tbng hop
chét khang khuan.

Hinh 1. Hoat tinh d6i khéng véi vi khuén
B.cereus (B) va E. coli (D). A: déi chirng B.cereus;
C: déi chirng E. Coli.

3.2. Nghién ctru mét sé dac diém sinh hoc cta
chiung MIP_SN16

Khi nuéi cdy ching xa khuan MIP_SN16 trén
moi trudng ISP4, khuan lac bé mat khd, mau séc
trdng xam dén xam, khéng sinh sac t6 melanin.
Khuén ty co chét chuyén tir trdng sang vang nhat,
phan nhanh (hinh 2.B). Hinh thai chudi bao t&r ctia
ching duéi kinh hién vi & d6 phéng dai 1.000 Ian
cho thay chubi bao t& bat mau dam, cé dang lwon
séng, sb lwong bao t&r trén chudi > 8 va xuét hién
mot vai chudi dai, cubng sinh bao t&r dang thang
(hinh 2.C).

Ching Streptomyces MIP_SN16 cé nhiét do
sinh trwdng trung binh trong khoang tw 25°-30°C,
pH méi trwérng nudi cay 1a 7. Khoang pH 6,5-8 dwoc
coi la thich hgp cho Streptomyces sinh trwéng va
sinh tdng hop chat khang sinh [11]. Nhw vay, diéu
kién sinh trwéng clia chiing xa khudn MIP_SN16 cé
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nhiét a9, pH nudi cay twong tw nhu két quéa nghién
ctru S Khamna va céng s (2009); K Shaheen va
cong sw (2022) khi phan lap xa khuén ti dat vang
ré cay Nghé [12, 13]. Théng s6 vé nhiét do va pH
nay sé& dwoc st dung cho nhirng nghién ciru tiép
theo cu thé 1a nghién ctru st dung ngudn cacbon
va nito’ cia chiing MIP_SN16.

Hinh 2. A: Hinh thai, mau séc khuén lac;
B: C&u trac hé soi; C: Hinh thai chudi bao t dudi
kinh hién vi & d6 phéng dai 1.000x.

3.3. Kha nang sir dung cac ngudn cacbon
va nito

Cacbon va nito 1a nhirtng nguyén té thiét yéu
quan trong nhat cho sinh trwéng va phat trién cla
vi sinh vat, trong d6 co6 xa khuan. Streptomyces
c6 thé s dung ngudn cacbon 14 tinh bdt, glucose,
sucrose, maltose, lactose trong chu trinh trao dbi
chét va st dung sodium nitrate, amoni sunfat
cao ndm men, pepton, bot dau twong lam ngudn
nito' cho sinh trwdng va sinh tdng hop chat khang
sinh. M&i loai Streptomyces st dung ngudn dinh
duéng cacbon va nito khdng giéng nhau. Thuc té,
cac ngudn cacbon va nito khac nhau anh hwéng
dén sw sinh trwdng va hiéu suét sinh téng hop
chét khang sinh ciing khac nhau. Néng dé cac co
chét thiét yéu nhw cacbon va nito' cling c6 nhirng
ngudng gidi han dbi véi tirng loai vi sinh vat. Trong
nghién clru nay, ching téi st dung ngudn cacbon
va nito nhw @ muc 2.2.

Két qua (trinh bay & hinh 3) cho thay chiing
MIP_SN16 s&r dung ngudn cacbon la tinh bot voi
lweng sinh khdi kho 1a 49,1 mg/50ml, cao hon so
véi ngudn cacbon la glucose va saccarose. Nhuw
vay, mdi loai xa khuan s&r dung nguén cacbon khac
nhau, nhw Streptomyces chilikensis ACITM-1 st
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dung nguén cacbon la tinh bét, khéng s dung
lactose, sr dung it glucose theo Charu Singh va
cong sv (2017) [14]; Streptomyces kanamyceticus
ATCC 12853 str dung ngudn cacbon |a galactose
cho sinh khéi cao hon cac nguén cacbon khac nhw
dextrin, tinh bét tan va tinh bét khoai tay [15].
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Hinh 3. Khdo sat kha ndng str dung nggén cacbon
va nito cia chung MIP_SN16 (A: nguon cacbon;
B: ngudn nito).

Ching MIP_SN16 st dung cao ndm men la
nguédn nito cho sinh khdi kho cao hon pepton va
(NH, )SO4 Twong ty nhw nguon cacbon, ching
xa khuan khac nhau st dung nguon nito' khac nhau
va lién quan dén sinh téng hop chéat khang sinh clia
chding nay. Vi du nhw xa khuan phan 1ap tir trdm tich
Kenya s dung ngudn nito' tét nhét la ure sau do6
dén NaNO, [16]. Trong nghién ctru clia A Pandrey
va cdng sy (2005), Streptomyces kanamyceticus
M27 str dung cao nAm men la ngudn nito' thich hop
cho sinh trwdng déng thdi ham lwong khang sinh
kanamycin cao nhét [17].

3.4. Xac dinh gen ma hoa cac enzyme polyketide
synthase |, Il (Pksl, Pksll) va non ribosom
peptide synthetases (Nrps)

Két qua khuéch dai gen pks bdng phan &ng
PCR vé&i cac cap méi dac hiéu, hinh 4 cho thay
ching MIP_SN16 mang 2 gen pksl va pksll
voi kich thwéce 1an lwot 1a 1100 bp va 600 bp.
Polyketide la nhirng chat chuyén hoéa th& cap
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da dang vé c4u tric da dwoc (rng dung rong rai
trong dwoc phdm, dac biét 1a khang sinh. Theo O
Cédric va cong sw (2013) [18], enzyme polyketide
synthase Il (PKS-Il) tham gia tdng hop céu tric
co ban chudi polyketide va polyketide synthase
I (PKS-I) chiu trach nhiém tao khung polyketide
hoan chinh. Qua két qua PCR, ching xa khuén
MIP_SN16 mang ca 2 gen Pks-I va Pks-Il, diéu
nay chrng té chling co tiém néng trong tdng hop
cac chat khang sinh, can tiép tuc dwoc nghién
ctru lam ro.
3.5. Xay dwng cay phat sinh loai dwa trén trinh
tw 16s rRNA

Sau khi gidi trinh ty doan 16s rRNA cla
ching MIP_SN16, két qua trinh bay & hinh
5 cho thdy ching xa khudn MIP_SN16 thudc
loai Streptomyces albogriseolus v&i mec do
twong déng la 100% v&i ching Streptomyces
albogriseolus IR-SGS-T10 trén GenBank. Do
vay, ching xa khuadn MIP_SN16 duwgc dat tén
la Streptomyces albogriseolus MIP_SN16. Theo
cac nghién ctu clia D Thirumurugan va cong
sy (2018), Streptomyces albogriseolus ECR64
dwoc phan lap tv vang dat An P cé kha
nang sinh chat khang khuan, déi khang voi
Pseudomonas fluorescens , Vibrio cholerae , V.
parahaemolyticus , V. alginolyticus va Aeromonas
hydrophila. Cac nha khoa hoc phan tich hop
chéat khang khuan béng phwong phap sac ki cot
thu hop chat methyl-4,8-dimethylundecanate
dwoc st dung sén xuét thuéc khang sinh [19].
Streptomyces albogriseolus A1, phan lap tlr tram
tich khu vwec bién D6, st dung ngudn cacbon la
glucose, saccharose, c6 hoat tinh khang khuan va
duoc téi wu 1én men dbng thoi xac dinh clu tric
cta hop chat khang khuén [20].

MIPSN16

——
—
——
=

KY908451.1 S

Cac nha khoa hoc Ai Cap da thr nghiém hoat
tinh khang khuan cla ching S. albogriseolus véi
Bacillus subtilis, ddng théi str dung tac nhan gay dot
bién NTG (N-methyl-N-nitro-N-nitrosoguanidine)
véi ching S.albogriseolus cho thé dét bién T-40-
22 ¢6 hoat tinh ddi khang véi B. subtilis cho vong
khang khuén I&n t&i 25 mm, dat hiéu qua 166,67%
so v&i chiing S. albogriseolus dai ban dau [21].

Nhw vay, chiing xa khuén S. albogriseolus MIP_
S16 cé nhiéu tiém nang (rng dung trong y dwoc va
cong nghé sinh hoc. Tuy nhién, ching MIP_SN16
can phai tién hanh nhidu nghién ciru tiép theo dé
cai tién tlr chiing ban dau thanh ching san xuét,
cling nhw t6i wu héa thanh phan méi trwéng nudi
céy sinh tdng hop cac chat cé hoat tinh.

.

Hinh 4. Xac dinh kha nédng
mang Gen pksl, pksll cua chiing MIP_SN16.

MK719894.1 Streptomyces albogriseolus strain IRSGS-T10

MN199497.1 Streptomyces albogriseolus strain 98 16S ribosomal RNA gene partial sequence
KU324449.1 Streptomyces albogriseolus strain T8

KX352774.1 Streptomyces albogriseoluss strain JJ30

MT229141.1 Streptomyces albogriseolus strain SY67903

MN658354.1 Streptomyces albogriseolus strain R-5

MT3588801.1 Streptomyces gancidicus strain Kris2

.

vsporus strain EAJJ-S3

plonges )

FR848962.1 S
M¥990030.1 Si

. rbaxydus partial 168 rRNA
iridoch s scrain ROAI31

i)

—

L —

] g 4 (4

HQ850404.1 Streptomyces akiyoshiensis strain $01
MG190750.1 Streptomiyces xiamenensis strain IMB16-153
KJ784514.1 Streptomyces scopuliridis strain SCSIO ZJ46
MN902069.1 Streptomyces araujoniae strain HSA312
KF304797.1 Streptomyces cavourensis strain AI1S
GU383161.1 Streptomyces griseus strain DSM 40932
MG027675.1 Bacillus subtilis strain VBN25

Hinh 5. Xay dwng cdy phat sinh loai dwa trén trinh tw 16s rRNA.
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4. KET LUAN

Budc dau xac dinh ching xa khuan MIP_
SN16 c6 kha nang dbi khang v&i vi khuan Gram
dwong la B.cereus, Gram am la E. coli; dwdng
kinh vong vé khuén Ian lwot 14 22 mm va 18 +
2 mm. Phéan tich s cé mat cia gen chirc nang
lien quan dén sinh téng hop khang sinh cho
thdy chang S. albogriseolus MIP_SN16 mang
hai gen ma hdéa enzyme Polyketide Synthease
(PKS) I va ll.

Dwa vao nghién ctu dac diém sinh hoc va
phan tich trinh tw gen ma hoa 16S rRNA, chiing
MIP_SN16 c6 dd twong doéng 100% v&i loai
Streptomyces albogriseolus, do dé dwoc dat tén la
S. albogrioseolus MIP_SN16.
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