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TOM TAT

Xa khuin ng) cdng sinh trong cac cdy duge litu duge danh gid la mét trong nhimg nguon vi sinh vt co
tiém néing sinh tong hop chét khang Uluan va khang ung thu cao, Nghién ciru nay danh gla kba nang khéng vi
smh vat gy bénh cia 78 ching xa Khudn néi cong sinb phan lap trén cde mau ciy quc thu thdp a1 tinh Héa
Binh, Trong wng s6 xa khudn duoc kiém tra, 16,7% sé chung khang Protens vulgaris CNLM: 14,1% khang
lan lugt Eschericha colt ATCC 11105; Sarcina lutea CNLM, Staphylococcus epidemidis ATCC 12228,
Cundida albicans ATCC 10231, 12,8% s6 chiing khing Bacillus cerens ATCC 11778 va 1,0% s6 chiing
khang Salmonella enterica subsp. enterica scrovar Typhmunum ATCC 14028. Tir d6, chon dugc har ching
HBQL9, HBQ33 c6 khi ning itc ché manh 1in Ivet voi § eprdemidis ATCC 12228 va C. albicans ATCC
10231 Khuéch dai gen lién quan dén 1éng hep khang sinh gdm polyketide synthases type 1 (PKS-1), polyketide
synthases type | (PKS-11) v4 nonnbosomal px_pude synthetase (NRPS) cho lh:‘ny ca hay chl'mg xa khudn HBQ19.
HBQ33 c6 gen PKS-I, PKS-II va khdng c6 gen NRPS. Nghién ciru dac diém chinh cua HBQIY va HBQ33
cho thdy, hai chung co chum bio tir xodn, bao tir nhin, khong sinh siic to, phat trién @ dai nhiét dg 28-37°C, pH
10 5.1 I Ngodt kha nang dona hoa nlm.-u ngudn carbon, nito khic nhau, hai chung xa khudn c6 kha nang sinh
mét s enzyme thily phén co ban gom amylasc, chitosanase, cellulase. Dya vao khoa phan loai Bergey's, ISP,
trinh tr doan gen 16S rDNA, hai chung HBQ19 va HBQ33 duoc dinh danh lan lugn 12 Streptomyces
angustmycencus HBQIO va Streptomyces graminisol HBQ33.

Tir khda: Khang khudn, polykende symhase, nonribosomal peptide synthetase, Strepromiyees, xq khuan nj

cpng sinh
MO PAU

Mgt trong nhl)ng thanh tyu cva y hoc hién dai la
phét trién cac chdt khang sinh va khang vi sinh vat.
Tuy nh|en viéc lam dung chdt khang sinh da te¢
thanh yéu |<‘> chinh lam xuit hi¢n cic ching vi sinh
vat gay bénh khing da thude. Vi vy, tim kiém va
phat trién cdc hop chit co hoat tinh sinh hoc tir tr
nhién nhu chat khang sinh, khang vi sinh vét, khang
1é bio ung thu, khang viém cing 14 vén dé mang tinh
toan cau. Trong sé cac phuong phap tim kiém chﬁl
khang sinh, khang ung thu méi thi sing loc, nudi cay
vi sinh vt tir ty nhién dwoc danh gid 1a cach tiép can
hi¢u qua (Demanin, Davies, 1999)

Trong nhirmg thdp ky gan day, thyc vit néi
chuog va cdc loa1 thao dugce noi riéng dong var ted

quan trong trong phong va didu tri bénh truyén
nhiém do vi sinh vét, ngan ngua ung thu, kich thich
hé lhong mlen dich... Trong s6 céc loai lhao duge
phé bién, qué va hop chal chiét xult tlr qué c6 nhiéu
cong dung nhu khang nam chéng di Ung, chong oxy
héa, khang céac loai 1é bao ung thu (Tarig, 2006).
Ngoai gid tri khoa hoc do thanh phan cua cay mang
\ai, cdy qué con 1a mdi trugng sinh trudng cia xa
khuén ngi sinh.

Xa khudn ngi cong sinh 1 cac xa khuan séng
beén trong céc md thyc vit ma khong gay hai bay
canh tranh dinh dudng voi cdy chu (Bacon, White,
2000) Tréx lai, chung ting cuong kha néng trao déi
chét, mién dich cho vat chu bang c4ch san xudt cic
san pham trao d6i chat nhu khang sinh (Castillo er
al., 2003); khang u va khang viém (Higashide er al.,
1977): san xudt chét kich thich tang truéng thye vat
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(Merzaeva, Shirokikh, 2010). Cho dén nay, 6 lugng
cac nghién ciru vé xa khuin 06i cdng sinh trén ciy
qué ndi riéng va cdy dugc lifu 0di chung ta1 Viét
Nam vin con rit han ché. Trong bai béo nay, nghién
ciru 13p trung vio danh gid va phan loai c4c ching xa
khuan ndi cong sinh cé hoat tinh khéng vi sinh vét
cao dugc phin 13p tir cic méu qué thu thap tar tinh
Hoa Binh,

VAT LIEU VA PHUONG PHAP

Chiing gidng vi sinh vit

B4 suu tap xa khuin ndi cong sinh goém 78
ching dugc phan 13p tir cac mau cdy qué thu thap tai
x4 Thung Nai, huyén Cao Phong, tinh Hoa Binh Cac
ching vi sinh vat kiém dinh: Salmonella enterica
subsp. enterica serovar Typhimurium ATCC 14028,

Escherichia coli ATCC 11105, Sarcina lutea CNLM,

Bacillus cerens ATCC 11778, Proteus vulgaris
CNLM, Candida albicans ATCC 10231,
Staphylococcus epidemidis ATCC 12228 nhan tir B§
suu 1dp gibng Vi sinh vit cia phong Céong nghé len
men. Vién Cong nghé sinh hoc, Vién Han lam Khoa
hoc va Cong ngh¢ Viét Nam.

Méi trromg nudi cdy

M6i truémg YIM 38 (g/L): cao mait 4,0; cao
men 4,0; glucose 4,0; agar 20,0; H,O 1000 ml ; gH
7.2. Méi truémg LBA (Luria-Bertani) (g/L): cao nam
men 5,0; tryptone 10,0: NaCl 10,0, agar 15,0; H,O
1000 ml; pH 6,5-70 Mboi truomg ISP1 (g/L):
tryptone 5,0 ; cao nam men 3,0; thach 18,0; H,0
1000 ml; pH 7,0. Méi truomg ISP2 (g/L): cao nim
men 3,0; cao makht 10.0; dextrose 4,0; agar 20,0; H,0O
1000 ml; pH 7-7.2. Mé trudmg ISP7 (g/L): glycerol
15,0; L-tyrosine 0,5; L-asparagine 1,0, FeSO,.7H,0
0,01; K;HPOy4 0,5, MgSO.. 7H,0 0,5; NaCl 0,5;
mudt A 1 ml; agar 20,0; H,O 1000 ml; pH 7.2-7,4.
Méi truong 1SP9 (g/L): (NH,)%SOs 2,64; KH,PO,
2.38; K,HPO, 5,65: MgSO; 1,0; dung dich mudi B 1|
ml, nguon cacbon 10,0; agar 20,0, H,O 1000 ml; pH
6,8-7,0.

Dénh gia hoat tinh khing vi siah vt kiém dinh
cta cdc chiing xa khuin

Kha niing khing vi sinh vat kiém dinh cua cic
ching xa khudn ni cong sinh duoe xac dinh theo
phuong phap duc 16 thach két hop hiéu chinh theo
phuong phap Dmitrieva (Egorow, 1976). Cac ching
xa khudn dugc nuéi cay trong mdi truong YIM38 ¢
30°C trén may lic t6c do 200 cpmvphit, sau S ngay
nudi cdy, ly tam thu dich 1én men ¢ 12.000 vong/phat
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trong S phit. Vi sinh vat kiém dinh dugc gat déu rén
dfa thach LBA, sau d6 duc 18 thach, nhé 100 pl dich
nudi céy xa khudn vio 16 thach, Vong khéng khuan
dugc quan sét sau 16-24 gidr nudi cdy & 30°C.

Khuéch dai gen mi hoa PKS-1, PKS-11, NRPS

Cac chung xa khuén dugc nudi trong mdu trudmg
YIM38, sau 72 h nudi cay, ly tam lhu 1é bao [
10.000 vong/phit trong 5 phit. DNA dng sb duoc
tach chiét theo phuong phap cia Sambrook va
Russell (Sambrook, Russell, 2001). Gen ma hoa cic
enzyme déng vai trd chinh trong 1dng hop san phim
trao do1 chit thir cip duge khuéch dai biing phan img
PCR duya trén 3 b6 mdi dac hiéu cho PKS-I (K1F: 5'-
TSA AGT CSA ACA TCGGBC A-3' va M6R: 5'-
CGC AGG TTS CSG TAC CAGTA-3'); PKS-II
(KSaF: 5’-TSG CST GCT TGG AYG CSA TC-3' vi
KSaR: 5'-TGG AAN CCG CCG AAB CCG CT-3');
NRPS (A3F: 5°-GCS TACSYS ATS TAC ACS TCS
GG-3' va A7R: 5’-SAS GTCVCC SGT SCG GTA
S-3") theo chu trinh nhiét: 95°C trong S phiit, 30 chu
trinh (94°C trong 60 gidy, 57°C (KIF M6R, A3F
/ATR) hay 58°C (KSaF / KSaR) trong 90 gidy, 72°C
trong 60 gjdy, 72°C trong 10 phut, gir mu & 4°C (Li
el al., 2012). San phim cua phan (mg PCR dugc
kiém tra bing dién di trén gcl agarose 1,0%.

Phan loai xg khudn dua theo dic diém sinh hoc
va phin tich trinh ty gen 16S rDNA

Phin loai ching xa khuan bing phuong phap
lruyén lhong duge thyue hién theo khéa phan loai xa
khuén quéc té ISP (Shirling, Gottlieb, 1966) va
Bergey (2001). Gen 16S rDNA dugc khuech dal
bing phan (mg PCR, si dyng cap moi GRI:
TAACACATGCAAGTCGAACG-3' va GFl: 5 -
GGTGTGACGGGCGGTGTGTA-3'. San pham cia
phan mg PCR dugc kiém tra, tinh sach, gids trén
may doc trinh ty ty déng ABI PRISM®3100-Avant
Genetic Analyzer (Applied Biosystems, Foster City,
CA, USA) tai Vién Cong nghé sinh hoc, Vién Han
1am Khoa hoc va Cong ngh¢ Viét Nam. Két qua giai
trinh ty gen hai chiéu dugc kiém tra biing phin mem
phén tich DNA STAR (Lasergene Inc., Madison, W1,
M), so sénh v6i cic gen tuong {mg ding ky trén
ngén hing co s& dit héu GenBank bang céng cu
BLAST trén NCBI (www.ncbi.nlm.nih gov).

KET QUA VA THAO LUAN

Kha nﬁng Khang vi sinh vat kiém dmh cia ching
X3 khuén ndi cfng sinh trén cly que ching xa


http://www.ncbi.nlm.nih
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khnﬁn_ ndl chng sinh cé hoat tinh khing vi sinh
vit kiem dinh

Kiém tra phé khang khun cia 78 chung xa khuin
cho thay, cic chung ic ché sy phat trién cua vi sinh
vit kiém dinh & mic 44 khéc nhau. Két qua nghién
ciru cho thdy 16 ching xa khuan cé kha nang khéng it
nhat | loai vi sinh vat kiém dinh (chiém 20,5% tong

s6 xa khuin thir nghigm). Trong 78 chiing xa khuin,
13 ching thé hign hoat tinh khang Proteus vulgaris
(chiém 16,7%); 11 ching khang £ coli ATCC 11105,
Sarcina Ilutea CNLM, S. epidermidis ATCC 12228,
Candida albicans ATCC 10231 (chiém 14,1%); 10
ching khang Bacillus cereus ATCC 11778 (chiém
12,8%) va | ching khang Salmonella Typhimurium
ATCC 13048 (Bang 1).

Bang 1. Kha nang khang vi sinh vAt kiém dinh cla 78 ching xa khun ndi cang sinh.

Chung vi sinh vat kiém djnh

Xa khuan khang vi sinh vt kiém djnh

S6 hegng Ty & (%)
Gram (-)
E. colh ATCC 11105 " 141
Proteus vuigaris CNLM 13 16.7
Saimonelia Typhimurium ATCC 13048 1 1.0
Gram (+)
Sarcina lutea CNLM 1" 14,1
S. epidermichs ATCC 12228 1" 141
Bacillus cereus ATCC 11778 10 12,8
Nim men
Candida albicans ATCC 10231 " 141

Nhiéu két qua nghién ciru trén thé gi6i da chirng
minh kha ning khang vi sinh vt cia céc chung xa
khuan ndi cong sinh. (Zhao et al., 2005) tién hanh
phan 13p 560 chung xa khuan tir 26 cdy dugc liéu tai
cao nguyén Panxi, Trung Quoc v trong do 60 ching
thuge chi Strepromyces o hoat tinh Khang it nhét
mt loai vi sinh vat kiém dinh. Nghién ciru khac cia
Li ez al., (2012) da thong bao, phan ap 228 chung xa
khuan néi cgng sinh trén cay thanh hao hoa vang, 31
ching thé hién phd khang khuan réng vai céc vi sinh
vit kiém dinh trir £. coli YIM 1011 va 19 chiing (rc
ché manh sy phat trién cua c6. Tai Viét Nam, rat it
nghién ciru vé kha ndng khang vi sinh vit cla xa

khudn ngi cong sinh trén cay qué dugc cong bb. Két
qud nghién ciru cua chung 101 g ¥, xa khuén phan
lip tir qué c6 thé [a ngudn sinh khang sinh hia hen
nhiéu trmg dung trong twong 1ai.

Vé6i mong mudn tuyén chon cdc chung xa khudn
co hoat tinh khéng vi sinh vat cao mg dung trong
cdng ngh¢ y dugc hoc, ching HBQ19 cé dudmg kinh
vong khang khuan cao nhét véi ching S. eptdermidis
ATCC 12228 (27,0 mm) vé ching HBQ33 6 dudng
kinh vong khéng khuin cao nhit déi voi ching C
albicans ATCC 10231 (23,2 mm) dugc tuyén chon
cho cac nghién cru tiép theo (Bang 2).

Bang 2. Hoal tinh khang wi sinh val kiém dinh cua chiing xa khuan HBQ19 va HBQ33.

Buwéng kinh vong khang vi sinh vat (mm)

Chiing xa khuln

1 2 3 4 5 6 7
HBQ19 98 184 270 16,4 1.8 18,6 183
HBQ33 184 9.5 0 0 23.2 0 118

Ghi chu: 1. Eschenchia coli ATCC 11105, 2. Proteus vulgans CNLM: 3. Staphylococus epidermidis ATCC 12228, 4 Bacillus
cereus ATCC 11778, 5. Candida albicans ATCC 10231, 6. Samonelfa Typhimunum ATCC 14028; 7. Sarcina Jutea CNLM,
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XAc dinh gen ma héa PKS va NRPS cua hai
ching xa khuan HBQ19, HBQ33

Nhiéu tai ligu trén thé gidi cong bd, mot sé san
pham trao 4di chét c6 hoat tinh sioh hoc & xa khudn
duge tong hop boi 3 nhém enzyme: polyketide
synthases (PKS-I, PKS-11) va nonribosomal peptide
synthetase (NRPS) (Gonzalez e al. 2005). Do do,
sang loc va danh gia céc gen lién quan dén qua trinh
trao dor1 cha‘ thir cdp 1a rat cin thiét dé danh gia tiém
nang sinh téng hgp chét khang sinh cua hai ching
HBQ19, HBQ33

Két qua hinh 1 cho thay, san phim khuéch dai
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gen PKS cua hai ching xa khuén bing phan img
PCR cho mét bang DNA duy nhét ¢ kich thuéc
1400 bp (PKS-1) va 600 bp (PKS-I1) va khong xust
hi¢n bing DNA ma hoa gen NRPS (Hinh 1). Li et al.,
(2008) khi nghién ciru xa khuan ndi cong sinh trén
mét 56 cdy duoc liéu thu thip tr rimg mua nhi¢t déi
tai Xishuangbanna, tinh Van Nam, Trung Quédc ciing
da phédt hién cac ching xa kl}uén mang gen PKS.|
(chiém 34,1%), PKS-Il (chiém 63,4%) va NRPS
(61,0%) (Li et al., 2008). Két qua nghién ciru ching
to ca hai ching xa khuan HBQI9, HBQ33 ¢o ti¢m
nang sinh 1dng hop khang sinh vl c6 gen PKS-,
PKS-II mac di khong ¢6 gen NRPS.

T

i | 2

i -

- bun

A0 -

B8

Hinh 1. Bi¢n di & sdn phAm PCR khuéch dai gen PKS-1 (A) vA PKS-Il (8) trén gel agarose 1,0%. Bang M: Thang DNA
chudn (1kb); 1. San phdm PCR tir chiing HBQ19, 2. Sin phim PCR lir chiing HBQ33.

Pic diém sinh hoc cia hal ching xa khuin
HBQI19, HBQ33

Pic diém sinh hoc cia ching HBQI9 va
HBQ33 da dugc nghién ciru theo phuong phap mo ta
trong khoa phén logi xa khuén qudc té ISP (Shirling,
Gonlieb, 1966) va Bergey (2001), két qua nghién
ciru trinh bay trong bang 3.

Vé hinh thai, ching HBQ19 ¢6 cdu troc chudi
bao ur chim, xodn moc cdu (RF), trén mdi chudi co
15-25 blo iy, bao tir dang, nhin. Chu tric chudi bao
tir ching HBQ33 dang xo4n 13 xo (S), m&i chudi ¢6
10-50 bao tir, bao tr dang nhin.
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Két qua nghién ciru dc diém sinh ly, sinh héa
cho thdy, ching HBQ19 va HBQ33 c6 kha nang
ddng héa duge nhidu ngudn cacbon va nito khdc
nhau. Dic biét, hai ching déu sinh truémg tdt & dai
nhiét tr 28 - 37°C va pH tr 5 - [1. Khi ndng do
mubi > 3%, chiing HBQ19 sinh truéng yéu va  khéng
smh truémg, ching HBQ33 phat trien 10t & nong a6
mudi < 5%. Ngodi ra, hai ching c6 kha nang sinh
mét sb enzyme ngoai bao nhu: am lase, CMCase,
chitosanase, catalase. So sanh dic diem sinh hoc cia
hai ching xa khudn nay véi cac dic diém trong khoa
phan logi xa khuin cho thiy ching déu thuge chi
Streptomyces.
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Bang 3. MGt s6 d4c diém sinh hec cua ching HBQ19 va HBQ33.

Dic didm

HBQ19 HBQ33

Hinh thé va séc t&

Khuan ty co chét

Khun ty ky sinh

Cudng sinh bao t

Dang bao tir

Melanin

Kha nang phén hly (1%. wiv)
Casein

Tinh bt

Carboxymethy!t cellulose (CMC)
Chilosan

Calalase

Dbng héa ngudn Carbon (1%, wiv)
Galactose

Lactose

L-arabinose

Myo-inositol

Manitol

D-Fructose

L-Rhamnose

Saccharnose

Trehalose

DBng hba ngudn Nito' (1%, wiv)
L-Asparagin monohydrat
L-Histidine monohydrat
L-Leucin

L-Tryptophan

L-Isoleucin

L-Valin

L-Methionin

L-Lysin

Nhigt d@ sinh trrdrng (°C)

pH sinh trréng

Phat trién & ndng dé mud) (%)

Trang (a)
Tréng (a)
Xodn (RF)
Nhin (Sm)

D6 (4gc)
Xam (7fe)
Xodn (S)
Nhan (Sm)

'
28-37°C 28-37°C
5-11 5-11
1-3% 1-5%

Xac djnh trinh t¢ gen ma héa 16S rDNA cia hai
ching xa Kkhudn HBQI9 va HBQ33

Két qua phan tich trinh ty gen 16S rDNA va so
sinh véi c4c trinh tu gen da cong b trén GenBank
bing cong cy BLAST (NCBI) cho thay: gen 16S
rDNA cia chang HBQI9 va HBQ33 c6 d9 tuong
déng cao (100% vi 99%) so véi gen tuong tig cla
ching Sirepromyces angustmyceticus S2 va chung
Streptomyces grammisolr JR-19 (Bang 4). Dua vao
két qua nghién ctru vé dc diém hinh thay, sinh ly-sinh
héa va phén tich trinh tr gen 16S IDNA. ching xa Khudn
HBQ!9 va HBQ33 dugc duge dinh danh lan lugt la

Streptomyces  angustmyceticus HBQI9 vi

Streptomyces grammisoli HBQ33.

Theo cic cong bd cho thy, loar Sirepromyces
graminisoli dugc phat hién lan dau tién vdo nim
2014 (Lee, Whang, 2014). Do v}y, cac cong bé
hién cé vé loai xa khuan nay con rat han ché va
cdc dac diém vé loai xa khuan nay cin dugc
nghién céu sdu hon. Ngoai ra, Swepromyces
angustmyceticus gan ddy dugc dynh danh 1a phan
nhom dudi loai cua xa khudn thuge loai chinh
Streptomyces hygroscopicus. Day Ia toar xa khuan
¢o6 kha nang sinh khang sinh validamycin A-loai
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khang sinh tc ché nhidu loai nim gay bénh trén
thye vit Ngoat ra, ddy la loa1 khang sinh d_uoc
danh gid |a an toan voi ngudi sir dung va loai xa

Quich Ngoc Tung ef al.

khudn ndy cing an todn va khong gdy bénh cho
ngudn, ddng va thyc vit (Kumar, Goodfellow,
2010).

Bang 4. K&t qué so sanh trinh ty gen m4 héa 165 rDNA clia chiing HBQ19 va HBQ33 véi gen tuong ing cua cac ching v

khudn dugc dang ky trén ngan hang co s& div Iu GenBank

Chng xa Trinh 1w gen 165 rONA cla Ma s truy cap trén GenBank D¢ trong ddng
khuén chung xa khuan dugc so sanh (%
Streplomyces angusimyceticus S2 KF712390 1 100
HBQ19 Streptomyces sp. RM521 AB735444 1 100
Streptomyces sp. RM395 AB735442 1 100
Streptomyces gramynisoli JR-19 HQ267975 9
HBQ33 Streptomyces shenzhenensis MOMG-1 KF973316 1 99
Streptornyces shenzhenensis MDMG-6 KF873306 1 99
KET LUAN Teplow D (2003) Kakadumycins, novel antibiotics from

Dinh gid kha ning khing vi sinh vit cua 78
chung xa khuin néi céng sinh trén cdy qué cho thiy
16 ching c¢6 kha ning sinh khang sinh. Tir d6, 43
luyén chon dugc hai chung HBQI19 va HBQ33 cé
hoat tinh khéng khudn manh voi C albicans ATCC
10231, S. epidemidis ATCC 12228, Dy la hai ching
c6 dic diém hinh tha, sinh héa gibng chi
Streptomyces va déu cb gen PKS-I, PKS-I1 trong h¢
gen: khong cd gen NRPS. Dya vao két qua nghién
ciru vé dac diém hinh thai, sinh ly-sinh héa va phan tich
trinh ty gen 16S IDNA, ching xa khuin HBQ19 va
HBQ33 duge dinh danh ln lugc 12 Strepromyces
angustmyceticus  HBQI9 v Sweptomyces
graminisolt HBQ33.

Lbi cam om: Cong trink dugc thiee hign nho kinh phi
ctia B Gido duc va Dao tgo cdp cho dé tai "Nghién
cine da dang va kha nang stnh hop chat khang sinh,
chat chong ung thir clia xa khudn nér cong sinh trén
mot 56 cdy dwoc héu e nhién”. Cac idc gig tran
tong cam on GS. Li Wen Jun Dar hpe Van Nam,
Trung Quéc da girip d& vé ky thudi phan ldp xa
khuan néi cong sinh va khuéch dai cdc gen lién quan
dén co ché tong hop khdng sinh.
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AND SCREENING OF ANTIMICROBIAL ACTIVITIES OF

ENDOPHYTIC ACTINOMYCETES ASSOCIATED WITH CINNAMOMUM LOUREIRI
Quach Ngoc Tung', Khiew Thi Nhan™, Chu Ky Son’, Vu Thi Hanh Nguyen', Vu Thu Trang"’, Phi

Quyet Tien"

!Institute of Biotechnology, Vietnam Academy of Science and Technology
Department of Science, Technology and Environment, Ministry of Education and Tramning

’School of Life Science, Yunnan Unwersity, China
“Schonl of Biotechnology and Food Tech

SUMMARY

with

logy, Hanoi University of Science and Technology

subsmnccs wnh high commercial value such as

plants are known as producers of bioactive
ilities. [n this s(udy, 78

endophytic actnomycetes were 1solated from Cinnamomum Iaurelrl plants collected in Hoa Binh province,
Experimental results showed that 16.7% of total isolates inhibited the growth of Protens vulgaris CNLM; the
same ratio of 14.1% inhibited Escherichia coli ATCC 11105, Sorcina ltea CNLM. Staphvlococcus
epidemidhs ATCC 12228, Candida albicans ATCC 10231; 12.8% inmbited Bacillus cereus ATCC 11778
and 1% displayed antagonistic activity against Salmonclla enterica subsp. enterica serovar Typhimurium
ATCC 14028. Among those tested, the isolates HBQ19, HBQ33 showed the highest acuvity against
Staphylococens eprdemndis ATCC 12228, Condida albicans ATCC 10231, respectively Amplificaton of
genes involved m the b hesis of antibi including poly type | (PKS-I), polyketide
synthases type | (PKS-1I) va nonribosomal peptide synthetase (NRPS) found that both isolates HBQI9,
HBQ33 possessed genes PKS- I PKS-1l and did not have NRPS gene The description of the morphological,

and pl P showed that botb isolates HBQ19 va HBQ33 have the spiral
chains of spores with the smoo(h surfaces, no soluble pigments, well-growth at 28-37°C; , pH
ranges for growth at 28-37 °C, pH 5-11 Besides the abihty to utilize dxf(erenl carbon, nitrogen sources, both
isolates can synthesize hydrolytic enzymes such as amylase, chitosanasc and cetlulase Based on the criteria of
International Strepromyces Project (ISP), Bergey's Mannual of Determinative Bacteriology and sequence
analysis of gene 16S rDNA, the strains HBQ19 va HBQ33 were ified as 2p 12!
HBQI9, Streptomyces graminisoli HBQ33, respectively

encus

Keywords: Antimicrobial acuvity, lophytic acti b

synthase. Streptomyces

| peptide synthetase, polykeride
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