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ABSTRACT

The objective of study was to identify the actinomycete isolates, as a basis
for further research, contributing in applications of actinomycetes as
biocontrol agents for bacterial leaf blight disease on rice. Eight
actinomycete isolates were capable in inhibiting Xanthomonas oryzae pv.
oryzae isolated from the rice fields in the Mekong Delta provinces. In the
experiment of culture traits, biochemical characteristics, physiological
characteristics and sequence analysis, the RNA sequence of bacterial 16S-
rRNA gene has been sequenced and compared with the genome of
Streptomyce species have been identified in GenBank. The results showed
that the isolates: CTIl had 99% similarity with Streptomyces
kanamyceticus, CT5 had 99% similarity with Streptomyces morei, HG37
had 100% similarity with Streptomyces bacillaris, ST10 and STI12 had
98% similarity with Streptomyces campoamus isolate, VL4 showed 100%
similarity with Streptomyces lipmanii, VLI0 had 99% similarity with
Streptomyces  bikiniensis and VL-TO21 had 99% similarity with
Streptomyces ostreogriseus.

TOM TAT

Muc tiéu cua nghién ciru nham xdc dinh dén lodi cac ching xa khudn cé
trién vong trong quan Iy bénh chdy bia ld liia, lam co so cho nhig nghién
clru tlep theo gop phan vmg dung xa khudn vao bién phap phong tric sinh
hoc doi véi bénh chay bia la lia. Tam ching xa khudn cé kha nang doi
khang véi vi khudn Xanthomonas orvzae pv. oryzae dwoc phén ldp trén
nhitng ruéng lia tai cac tinh Pong bang séng Ciru Long. Bang phwong
phdp khao sdt dic diém nudi ccfy, hinh thai va sinh Iy ciing nhu phuwong
phdp phan tich trinh tw gen 16S-rRNA va so sanh voi bg gen cua cac loadi
vi khudn trén GenBank dd xdc dinh dwoc: Ching CTI ¢6 mirc twong dong
voi loai Streptomyces kanamyceticus, la 99%, chung CT5 co mirc twong
dong véi lodi Streptomyces willmorei la 99%, ching HG37 ¢6 mic tirong
dong voi loai Streptomyces bacillaris la 100%, ching ST10 va STI2 c6
mikc twong dong véi loai Streptomyces campoamus la 98%, ching VL4 c6
mirc twong dong véi loai Streptomyces lipmanii la 100%, ching VL10 c6
mirc tiong dong véi lodi Streptomyces bikiniensis la 99%, ching VL9 ¢6
mirc twong dong voi lodi Streptomyces ostreogriseus la 99%.
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1 GIOI THIEU

Bénh chay bia 14 laa do vi khudn Xanthomonas
oryzae pv. oryzae (Xoo) 1a mét trong nhitng bénh
gay hai ning, anh huong rat 16n dén nang suat va 1a
dich bénh nghiém trong & nhirg ving trong lua
trén thé gidi (Agarwal er al, 1989). Viéc thim
canh ting vu, s dung cic gidng lta nhiém bénh
chay bia 14 lua, st dung thira phan dam, lam dung
thude hoa hoc... 1am cho bénh chay bia 14 laa gy
hai ngay cang nghiém trong hon. Hién nay, nguodi
néng dan thudng su dung cic bién phap phong tri
1a thubc hoa hoc nhung khong c6 hiéu qua cao ma
con anh huong dén moéi truong va sic khoe con
ngudi (Tuzun va Kloepper, 1995). Nham phat trién
nén nong nghiép theo hudng bén vimg va khic
phuc nhitng nhuoc diém ciia thuée hoa hoc, nhiéu
bién phap quan ly dich hai bang nhing bién phap
sinh hoc dwoc sir dung nhu: dich trich thyuc vat dé
kich thich tinh khang bénh, gidng khang, vi sinh
vat déi khang. Trong nhom vi sinh vat c6 loi thi
xa khuan l1a mot nhom co trién vong Vo1 nhiing
dic diém ndi bat nhu c6 kha nang tiét ra nhiéu
chit khang sinh (streptomycin, validamycin,
kasugamycin, gentamycin...) va cac enzyme ngoai
bao (chitinase, glucanase, protease, lipase...) dé
chéng lai cac tac nhan gay hai cay trong (Doumbou
et al., 2001). Hién nay, 80 % chat khang sinh hién
co déu duoc san xuét tir Streptomyces, mot chi
quan trong cua xa khuin (Watve et al., 2001).
Ngoai ra, theo Hastuti ef al. (2012) xa khuan khong
nhiing c6 kha nang dbi khang lai véi tic nhan gay
bénh trén Ita ma con cd kha nang kich thich tang
truéng gitp ting chiéu cao ciy la. Ngay nay, vai
trd ctiia xa khuin trong viéc phong tri bénh ciy
trong ngay cang dugc quan tim nghién ctru va img
dung nhiéu. Theo két qua nghién ciru cia Lé Minh
Tudng (2014), di tim ra 8 ching xa khuan thi
nghiém c6 kha niang d6i khang véi vi khuan
Xanthomonas oryzae pv. oryzae gdy bénh chay bia
14 hai. Do do6, nghién ctru nay dugc thuc hién voi
muc tiéu: (1) Dinh danh dén loai xa khuan béng
phwong phap tmyen thdng nhu khao sat dic diém
nudi cay, dic diém hinh thai va dic diém sinh ly va
(2) phuong phap sinh hoc phan tir dya vao trinh ty
gene vung 16S-rRNA.

2 PHUONG PHAP NGHIEN CUU
2.1 Vitliéu
~ Tam ching xa khuém thi nghiém c6 kha nang
d6i khang véi vi khuan Xanthomonas oryzae pv.
oryzae gy bénh chdy bia la hai lua (L& Minh
Tudng, 2014). Két quéa thi nghi€ém cho thay kha
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nang d6i khang cua 8 chung xa khgén thi nghiém
th’é hién qua ban kinh vong v6 khuan tir 2,18 mm
dén 4,20 mm.

2.2 Phuong phap nghién ciru

2.2.1 Khdo sat ddc tinh hinh thai

a. Thinghiém I Quan sat mau sdc ciia hé soi
khi sinh, hé sgi co chat va sdc to tan

Muc tiéu: Ghi nhan mau sic cac chung
xa khuan trén nhiéu loai méi trudng nudi cdy
khac nhau.

Tién hanh thi nghiém: Thi nghiém dugc tién
hanh theo phuong phép cta Shirling va Gottlieb
(1966).

b. Thinghiém 2 Quan sat cudng sinh bao tir va
hinh dang bé mat bao tir

Muyc tiéu: Quan sat va ghi nhan hinh dang
cudng sinh bao tir va bé mat bao tir cua tam chung
xa khuan

Tién hanh thi nghiém: Thi nghiém dugc tién
hanh theo phuong phédp cua Shirling va Gottlieb
(1966).

2.2.2 Khdo sat dac tinh sinh héa

a. Thi nghiém 3 Khao sat kha nang tiét enzym
protease cua cdac chung xg khudn

Muc tiéu: Nham xéac dinh kha nang tiét enzym
protease cua cac ching xa khuan trién vong.

Tién hanh thi nghiém: Thi nghiém duogc thuc
hién theo phuong phap cua Mitra va Chakrabartty
(2005).

b. Thi nghiém 4 Khao sat kha nang tiét enzym
lipase cua cdc chung xa khuan

Muc tiéu: Nham xéc dinh kha nang tiét enzym
lipase cua tam ching xa khuan.

Tién hanh thi nghiém: Thi nghiém dugc thuc
hién theo phuong phép cta (Ertugrul et al., 2007)

¢. Thinghiém 5 Khao sat kha nang tiét enzym
amylase cua cac chung xg khuan

Muc tiéu: Nham xéc dinh kha nang tiét enzym
lipase cua tim ching xa khuan.

Tién hanh thi nghiém: Thi nghiém dugc thuc
hién theo phuong phép cta Santos (2012).

d. Thi nghiém 6 Khdo sdt sw hinh thanh sdc t6
melanin cua cdac ching xa khuan co trién vong

Muyc tiéu: Nham xéc dinh kha néng tiét
melanin cua cac ching xa khuan trién vong
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Tién hanh thi nghiém: Thi nghiém dugc thuc
hién theo phuong phép cua Shirling and Gottlieb,
1966.

2.2.3 Thz: ngi{iém 7 Dinh danh dén lodi cdc
ching xg khuan bang phwong phap sinh hoc phan tir

Tdch chiét DNA ciia cdc ching xa khudn

Chon 10 khuan lac rong, cho vao tube 2,2 ml
(uu tién chon nhitng khuén lac 18, roi). Sau do, cho
1 vién bi sit vao tube va lic bang may lic. Tiép tuc
cho vao 1 ml Lysis buffer, lic déu, & & nhiét do
phong trong 10 phut. Ly tam 13000 vong/5 pht,
lay phan dung dich chuyén sang tube méi. Sau do,
cho mot lugng twong duong Ethanol 95%, ly tam
13000 vong/5 phut, bé phan dung dich phia trén.
Rira phan taa bang 500 ul Ethanol 70%, ly tdm
13000 rpm/5 phit. Siy kho chan khéng trong 10
phut (45°C). Hoa tan trong 100 ul TE 0.1X.

Khuéch dai doan gen 16S-rRNA cua cdc chung
xa khudan voi cap moi dwoc sw dung trong nghién
curu la (Weisburg et al., 1991):

1492R 5’-TACGGTTACCTTGTTACGACT-3’

27F 5°-AGAGTTTGATCCTGGCTC-3’

Thanh Rhﬁn phan ing PCR: hdn hgp phén ting
PCR ¢6 thé tich 25 pl duoc cho vao tuyp 0,5 ml
véi thanh phan hoa chat gom: 13,35 pl nudc; 2,5 pl
buffer; MgCl, 2 pl; dNTPs 4 ul; D‘MNSO 0,5 ul;
0,25 ul Taq polymerase; 0,25 pl moi 27F; 0,25 pl
moi 1492R va 2 pl DNA cua xa khuan.

Phdn trmg PCR: hon hop PCR cuia mdi chiing
xa khudn sau khi pha xong s& dwoc cho vao may
PCR véi chu ki nhiét bat diu bang giai doan bién
tinh DNA & 95°C trong 5 phut, tiép theo 1a 30 chu
ky lap lai ctia giai doan bién tinh ¢ 95°C trong 1
phit, giai doan bt cip & 53°C trong 30 gidy va giai
doan kéo dai ¢ 72°C trong 90 gidy. Tlep theo 1a
giai doan kéo dai trong 5 phit ¢ 72°C dé chic chén
rang cac soi DNA dd duoc bd sung hoan toan boi
dTNPs. Sau d6 san phdm PCR sé& duoc dua vao bao
quéan & 10°C.

Dién di: Pha 0,3 gam agarose v6i 20 ml TBE
1X, dun néng dung dich trong 16 vi song cho
agarose tan hoan toan trong TBE. Dung dich dugc
d6 vao khuon co gén mot thanh nhya hinh rang
lugc dé tao cic giéng trén bé ‘mat gel, san pham
PCR sé& dugc dua vao nhitng giéng nay dé dién di.
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Mot lugng 7 pl san pham PCR ciia mdi chung
xa khuin duoc nhudm véi 5 ul thuéc nhudém va
dugc cho vao cac giéng nho. Sau dé, gel duoc dién
di trong méi truong TBE 1X & 100V trong thoi
gian 60 phut.

— Chyp hinh gel: Gel sau khi dugc dién
di dugc nhudm voi ethidium brommide trong
30 phut va dugc dua vao may c6 chibu tia UV dé
chup hinh.

— Tinh sach san phim bang kit PCR SEQ

— Mau phan tich dugc gi di giai trinh ty tai
cong ty Macrogen, Han Quoc (Giai trinh tu trén hé
thong may ABI 3130XL).

— Phan tich két qua bang phan mém sequecing
analysis 5.3, va so sanh voi két qua trén ngan hang
gen dé xac dinh tén cua xa khuan.

— Dung phan mém MEGA 6.0 dé v& cay
pha hé

3 KET QUA VA THAO LUAN

3.1 Dinh danh xa khuén dya vao dac diém
nuéi cay, dac di€ém hinh thai va dac diém sinh ly

Két qua Vé dic diém nudi céy, dac diém7 hinh
thai va dac diém sinh 1y cua 8 ching xa khuan thi
nghiém duoc trinh bay ¢ Bang 1.

Chung CT1 c6 chudi bao tir dang thing (R), bé
mit bao tir dang tron, chung ndy c6 mau tring trén
mdi truong nudi cdy. Chung CT1 khong hinh thanh
sic td tan trén cac moi trudng nudi ciy va khong
c6 kha nidng sinh melanin. Bén canh d6, dua vao
céc dic diém chung cia xa khuan di duoc nghién
ctru trude day xac dinh céac dac diém nhan dang xa
khuén va x4c dinh dwoc ching xa khuin CT1 thudc
Gram duong va c6 kha ning tiét cic enzyme ngoai
bao nhu protease, amylase va lipase.

Chung CT5 ¢6 chudi bao tir dang thing va hoi
gon song (RF), bé mit bao tr dang tron, trén moi
treong nudi cay ¢co mau tring. Chung CT5 khong
hinh thanh sic td tan trén cic méi trudng nudi ciy
va khéng c6 kha nang sinh melanin. Bén canh do,
dua vao cac dic diém chung cia xa khuén d3 dugc
nghién ctru trude day xac dinh cac dic diém nhan
dang xa khuan va xac dinh duoc chung xa Khuan
CT5 thuéc Gram dwong va c6 kha ning tiét cac
enzyme ngoai bao nhu protease, amylase va lipase.
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Béang 1: Pic diem ve hinh thai, nudi cay va dic diém sinh ly-sinh héa cia tam ching xa khuan

thi nghiém
Pic diém Chiing xa khuin thi nghiém
: CT1 CT5 HG37 ST10 VL4 ST12 VL10 VL9
Maiu sic Tring Tring Xémnau Xam Tring Xéam Xémnau Xam
Cubng sinh Théng (R) Thing-Ron Théng-Ron Méc cau  Thing-Ron Méc cau Théng-Ron ;F{l(ly?lnsg(;n
bao tir &™) séng (RF) song (RF) (RA)  song (RF) (RA)  séng (RF) ®F) &
Bé mat bao tr Tron Tron Tron Tron Tron Tron Tron Tron

Séc t6 tan khong khong khong khong  khong khong  khong khong
Sac t0 melanin Khong c6 Khong c6  Nau vang Nau vang Khong c6  Nau vang Nduden  Néau vang

Proteas, Proteas, Proteas, Proteas, Proteas, Proteas, Proteas, Proteas,
Tiét enzym lipase, lipase, lipase, lipase, lipase, lipase, lipase, lipase,
amylase amylase  amylase amylase amylase = amylase amylase  amylase
Gram duong duong duong duong  duong duong  duong duong
Chung HG37 ¢6 chudi bao tir dang thang va hoi Chung VL4 c6 chudi bao tir dang thing va hoi
gon song (RF) bé mat bao tir dang tron, trén moi gon song (RF), bé mit bao tir dang tron, trén moi
truong nudi cdy c6 mau xam nau. Chung HG37 trudng nudi cay c6 mau trang. Chung VL4 khong
khong hinh thanh sic t tan trén cac moi trudng hinh thanh séc t6 tan trén cac moi truong nudi cdy
nudi cdy tuy nhién c6 kha ning sinh sic t6 melanin va khong c6 kha ning sinh melanin. Thém vao do,
(mau nadu vang). Bén canh do, dya vao cac dac dwa vao cac dic diém chung ciia xa khudn di duoc
diém chung cia xa khuin di dugc nghién ciu nghién ctru trude ddy xac dinh cac dic diém nhéan
trudc day xac dinh cac dac diém nhan dang xa dang xa khuén va xéac dinh dugc chung xa khuén
khuén va xéc dinh dugc chung xa khuin HG37 VL4 thudc Gram duong va c6 kha nang tiét cac
thuoc Gram duong va c6 kha ning tiét cac enzyme enzyme ngoai bao nhu protease, amylase va lipase.

ngoai bao nhu protease, amylase va lipase. Ching STI2 c6 chudi bio tir dang méc cau

Chung STI10 co chudi bao tir dang médc cau (RA), be mat bao tu dang tron, trén mdi trudng
(RA), be mat bao tir dang tron, trén moi trudong nuoi cay c6 mau xam. Chung ST12 khong hinh

nudi cay c6 mau xam. Chung ST10 khong hinh thanh sac to tan trén cac moi truong nudi cay va cod
thanh sac to tan trén cac moi truong nudi cay va cod sinh sic t6 melanin (ndu vang). Dua vao cac dic
sinh sdc t6 melanin (ndu vang). Ngoai ra, dwa vao diém chung ciia xa khuén di dwoc nghién ctu
cac dic diém chung cia xa khuan di duoc nghién truéc ddy xac dinh cac dic diém nhan dang xa
cuiru trude day xac dinh cac dac diém nhan dang xa khudn va xac dinh duoc chung xa khudn ST12
khudn va x4c dinh dugc ching xa khuin ST10 thugc Gram duong va c6 kha ning tiét cac enzyme
thugc Gram duong va c6 kha ning tiét cac enzyme ngoai bao nhu protease, amylase va lipase.

ngoai bao nhu protease, amylase va lipase.

F O

Chudi bao tir

Hinh 1: Hinh dang cudng sinh bao tir dang rom séng (A) va bé mit bao tir tron (B) dwoc quan sat duéi
kinh hién vi quang hoc (A) va kinh hién dién tir (B)
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Hinh 2: Kha ning tao siic t6 melanin (A) va khong tao siic t6 melanin (B) trén méi trudng nudi ciy
ISP6 ciia xa khuan é 4 NSKC

Chung VL10 c6 chudi bao tir dang thing va hoi
gon song (RF), bé mit bao tir dang tron, trén moi
truong nudi cay c6 mau xam nau. Chung VLI10
khéng hinh thanh sic t6 tan trén cdc modi trudng
nudi cdy ddng thoi chung nay co sinh sic tb
melanin (ndu den). Bén canh d6 dua vao cac dac
diém chung ciia xa khuan dd dwoc nghién ctru
trudéec day xac dinh cac dac diém nhan dang xa
khudn va xac dinh dugc ching xa khuin VL10
thugc Gram duong va c6 kha ning tiét cac enzyme
ngoai bao nhu protease, amylase va lipase.

Chung VL9 ¢6 chudi bao tir dang thing va hoi
gon song (RF), bé mit bao tir dang tron, trén moi
truong nudi cdy c6 mau xam. Chung VL9 khong
hinh thanh sic té tan trén cac mdi truong nudi cay
ddng thoi chung nay co sinh sic t6 melanin trén
mdi truong nudi cdy (ndu vang). Bén canh d6 dua
vao cac dic diém chung cua xa khudn da duoc
nghién ctru trude day xac dinh cac dac diém nhan
dang xa khuén va xac dinh duoc chung xa khuén
VL9 thuéc Gram dwong va c6 kha ning tiét cac

enzyme ngoai bao nhu protease, amylase va lipase.

Sau khi tién hanh so sanh cac dic diém nudi
céy, hinh thai, sinh ly - héa vdi khoa phan loai xa
khuin cua International Streptomyce Project
(Shirling va Gottlieb, 1972; Pridham et al., 1958;
Waksman, 1961) ta c6 thé xép 8 chung xa khuén :
CT1, CTS, HG37, ST10, VL4, ST12, VL10, VL9
vao chi Streptomyces.

DPé co thé xac dinh chinh x4c dén tén loai cua
céc ching xa khudn trén can phai két hop cac dic
diém phan loai theo phuong phép truyén thong voi
viéc xac dinh bang phwong phéap sinh hoc phan tir.

3.2 Dinh danh cic chiing xa khuin bing
phuong phap sinh hoc phéan tir

Tam chung xa khuan dugc ly trich DNA va
thuc hién phan tmg PCR véi doan mdi thude ving
16S-rRNA. Két qua cho thdy tam ching xa khuén
c6 trong luong phan tu khoang 1500 bp (Hinh 3),
phu hop véi trong luong phan tir cac ching xa
khuén thudc loai Streptomyces.

1500bp

Hinh 3: San pham PCR dwoc khuéch dai véi doan mdi thudce viing 16S-rRNA ciia 8 chiing xa khuén
nghién ctru

Duya vao két qua Bang 2 cho thay cac chung xa
khuan thi nghiém c6 mirc d§ twong dong tir 98 —

100% khi so sanh véi loai ghuén dua vao trinh tu
gen vung 16S rRNA. Cu thé 1a ching CT1 c6 muc
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trong dong voi loai Streptomyces kanamyceticus
1d 99%; chung CT5 c6 muc tuong dong voi loai
Streptomyces willmorei 1a 99%, ching HG37 cé
mirc twong dong voi loai loai Streptomyces
bacillaris 1a 100%, 2 chung ST10 va ST12 c6 muc
tuong dong voi loai Streptomyces campoamus 13
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98%, chung VL4 c6 mic twong dong véi loai
Streptomyces lipmanii 1a 100%, ching VL10 co
mirc twong ddng vai lodi Streptomyces bikiniensis
12 99% va ching VL9 ¢6 muc tuong dong véi loai
Streptomyces ostreogriseus 1a 99%

Bing 2: Mitc d9 twong ddng (%) trinh tu gene ciia 8 chiing xa khuin thi nghi¢m véi trinh tu gene ciia
cac chiing xa khuén cé san trén ngian hang gene dua vao trinh tw gen vung 16S-rRNA

Chiing xa khuin Xdc dinh loai trén ngin hang gen Mirc 9 twong dong (%)
CT1 Streptomyces kanamyceticus 99
CT5 Streptomyces willmorei 99
HG37 Streptomyces bacillaris 100
ST10 Streptomyces campoamus 98
VL4 Streptomyces lipmanii 100
ST12 Streptomyces campoamus 98
VLI0 Streptomyces bikiniensis 99
VL9 Streptomyces ostreogriseus 99

Mit khac, két qua trinh bay & cdy pha hé (Hinh
4) cho théy, kha nang phan nhom ciia cic ching xa
khuén thi nghiém rat ro rang phan theo ving dia ly
va chia thanh 2 nhém 16n. Nhom I gdm 4 ching xa
khuén va chia thanh 2 nhém nho: nhom IA gom 2
chung xa khuan CT1 va CT5 c6 ngudn goc tir
thanh phé Can Tho va muc do twong dong cia
ching 1& 99%; nhém IB gom 2 ching ST12 va

ST10 c6 ngudn gdc tir tinh Soc Trang va mirc do
tuong dong ciia chung 1a 100%. Nhom II gom 4
chung xa khuén va chia thanh 2 nhém nhé: nhém
IIA gdm ching HG37 ¢6 ngudn gdc tir tinh Hau
Giang va nhém IIB gém 3 chung VL10; VL9 va
VL4 c6 ngudn gbc tir tinh Vinh Long va mic do
tuong ddng ctia ching 1a 98%.

C“} NhémIA
CT5
|SI12 } Nhom IB Nhom 1
| sT10
HG37 — Nhém ITA <
VL10
VL9 ;
| Nhém 1B Nhom 11
L VL4
J
—
0.5

Hinh 4: Ciy pha hé ciia 8 chiing xa khuin c6é kha ning phong tri bénh chay bia 14 lia dwa vao trinh ty
gen vung 16S-rRNA

4 KET LUAN

Tam ching xa khuin nghién ctu thudc loai
Streptomyces kanamyceticus, loai Streptomyces

willmorei, loai Streptomyces bacillaris, loai
Streptomyces  capoamus, loai  Streptomyces
lipmanii, loai Streptomyces capoamus, loai

Streptomyces bikiniensis va loai Streptomyces
ostreogriseus.
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