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ic diém sinh hoc va kha ning e ché cia ching xa khuan Streptomyes rochei BT02
(0 voi vi khuan Ralstonia solanacearum gay bénh héo xanh
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Tom tit:

Trong linh vire ndng nghi¢p, xa khuén 1a tic nhan phong trir sinh hoc vurgt trdi trong e ché sy phat trién cac vi
sinh vat (VSV) giy bénh. Dua vio s tay phan loai xa khuin ciia Dy 4n Streptomyces Qudc té (ISP) va trinh ty
gen 16S-rRNA, chiing xa khuin BT02 dwoc dit tén 13 Streptomyces rochei BT02. Chiing xa khuén nay chira 2 gen
polyketide synthase loai I (pks-I) va polyketide synthase loai Il (pks-II) lién quan dén suw téng hgp khang sinh. Két
qua thye nghiém cho théy, xa khuén S. rochei BT02 phat trién tét 6 nhiét dd 31°C, 1% mudi, pH 7,0, dong hoa dwoc
nhiéu ngudn carbon va nito khac nhau. S. rochei BT02 thé hién hoat tinh khang khuin déi véi 3 chiing vi khuan
Ralstonia solanacearum thir nghiém (ndng dd e ché tdi thiéu - MIC 1a 15 mg/ml). Trong diéu kién nha lwéi, chiing
nay lam giam 43,5% chi s6 bénh héo xanh. Piéu d6 ching t6 S. rochei BT02 c6 thé 1a mdt ngudn nguyén lidu diy hira
hen dé san xuit ché phém sinh hogc.

Tir khoa: hoat tinh khang khuén, nﬁng dd trc ché toi thiéu, polyketide synthase, Ralstonia solanacearum, Streptomyces

rochei.

Chi 56 phdn logi: 4.6
Mé dau

Tai Viét Nam, tinh dén nam 2021 gia tri toan nganh nong
nghiép ting 2,9%, kim ngach xuét khau dat 48,6 ty USD. Vi
vdy, san xuat ndng nghiép dong mot vai trd vo cling quan
trong trong nén kinh té qudc dan v6i dinh hudng tré thanh
mot nudc nong nghiép hang dau thé giéi vao nam 2050. O
nudc ta, nganh rau qua 1a mot trong nhitng ngudn thu nhap
chinh cta nhiéu ho ndng dan, trong d6 cac loai rau ho ca (ca
chua, 6t, khoai tay, ca tim) dugc chu trong va khuyén khich
tréng & nhiéu noi do ngudn lgi vé strc khoe ciing nhur gia tri
kinh té ma n6 dem lai. Tuy nhién, nong dan phai d6i mit
v6i nhidu khé khan lién quan dén bénh hai nhu héo rii gbc
mdc tring (Sclerotium rolfsii), bénh than thu 6t do nhidu
loai thudc chi Colletotrichum va bénh héo xanh do vi khuin
R. solanacearum - bénh dac trung cua cac cay ho ca. Tai cac
khu vyc Ddng bang song Ciru Long nhu huyén Cho Méi va
An Pht tinh An Giang, huyén Chau Thanh va Chg Gao tinh
Tién Giang..., bénh héo xanh gay thiét hai ning né trén cac
gidng 6t trong va 1a mot trong nhiing van dé nan giai d6i voi
nguoi nong dan [1]. Bénh xuét hién trén dién rong va lan ra
nhiéu ving gy chét dén hon 50%, cac khoang khong gian
bao ctia vo 1é va cac nhu md mach trd thanh noi khu tra cia
chung lam phéa v& thanh té bao, tao diéu kién cho su lay
lan qua h¢ théng cac mach dan trong ciy [2]. Trong mach
xylem, quan thé vi khuan nhanh chéng dat dén muc rat cao,
ddng thoi voi hién tuong héo va chét cay.

“Tac gia lién hé: Email: nvphong@hcmuaf.edu.vn
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Cac nghién ciru cho thay, VSV ¢6 kha ning sinh khang
sinh - tuy nhién chat khang sinh nay chi ¢6 tic dung chon loc
v6i cac VSV nhét dinh, trong do xa khuan 1a nhom nhiing
VSV dugc nghién ciru va g dung rong rai do cac chat khéng
sinh c6 ngudn gdc tir xa khuan ¢6 pho khang khuén rong. Dic
bigt la cac loai thugc chi Streptomyces duge xem la ngudn
san sinh chat khang khuan nhleu nhét va gan 80% khang
sinh trén thé giéi co ngudn goc tur Xa khuan. Trong dat, xa
khudn chiém khoang 20-40% tong sb VSV, tap trung nhiéu
& 16p dat bé mat. Xa khuén c6 kha ning sinh tong hop nhleu
loai enzyme thuy phén c6 hoat tinh cao, c6 tiém ning rat 16n
trong viéc sinh tong hop nhiéu hop chit ¢6 hoat tinh sinh hoc,
phéan giai nhiéu hop chat phirc tap, kich thich sy phat trién
cta cdy trong. Tai Viét Nam di c6 mot sé nghién ctru st dung
xa khuén kiém soét vi khuan va nim bénh gay hai cay trong
[3, 4], nhung con han ché d6i v6i vi khudn héo xanh. Nghién
ctru ndy trinh bay két qua dinh danh, xac dinh gen lién quan
dén kha ning sinh khang sinh va danh gi4 kha ning trc ché
vi khuan R. solanacearum giy bénh héo xanh ciia ching xa
khuan BT02.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Ching xa khuan BT02 va 3 chung vi khuan R.
solanacearum (07, 08, 13) gay bénh héo xanh trén cay 6t
dugc phan lap va luu trlt & Phong Thi nghiém Sinh hoc tich
hop thuc vat, Khoa Khoa hoc Sinh hoc, Truong Pai hoc
Nong Lam TP H6 Chi Minh.
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Abstract:

In the agricultural field, actinomycetes are outstanding
biological control agents to inhibit the growth of
pathogenic microorganisms. Based on the manual of
bacterial classification of the International Streptomyces
Project (ISP) and the 16S-rRNA gene sequence, the
actinomycete BTO02 strain was named Streptomyces
rochei BT02. This strain contains two polyketide
synthase type I (pks-I) and polyketide synthase type II
(pks-IT) genes related to antibiotic synthesis. The result
showed that the actinomycetes S. rochei BT02 grow
well at 31°C, 1% salt, pH 7.0, and assimilate different
carbon and nitrogen sources. The S. rochei BT02
showed antibacterial activity against three tested
strains of Ralstonia solanacearum (Minimum inhibitory
concentration =15 mg/ml). In greenhouse conditions,
this strain reduced 43.5% the wilt disease index. That
demonstrated that S. rochei BT02 could be a promising
source for the production of bioproducts.

Keywords: antibacterial activity, minimum inhibitory
concentration, polyketide synthase,  Ralstonia
solanacearum, Streptomyces rochei.

Classification number: 4.6

|
Phwong phap nghién ciru

Khdo sat cdc diéu kién nuéi cdy anh huong dén sw sinh
truong cia ching xa khudn BT02: Thi nghiém dugc b tri
hoan toan ngau nhién 3 lan lap lai, moi lan 1ap lai 4 dia petri
& 2 nong do pha loang xa khuan. O mdi ndng d6 pha lodng
103, 10, cdy trai lan luot trén 2 dia méi trudng Gause 1 da
didu chinh theo yéu ciu timg thi nghiém [5]. Ciy trai 100
ul dich xa khuan pha loang trén méi truong Gause 1, didu
chinh pH (5, 6, 7, 8, 9 va 10), ndng do mudi (0, 1, 2, 3, 4 va
5%), nhiét do (25, 28, 31, 34 va 37°C). Sau 5 ngdy 1 mau,
ghi nhan sb lwong khuan lac hinh thanh (CFU/ml).

Céy trai 100 ul dich xa khuén pha lodng trén méi truong
ISP9 b6 sung 1% cac ngudn carbon gom D - glucose, D
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- maltose, D - sorbitol, D - xylose, D - mannitol, lactose,
sucrose hodc bo sung 0,1% cic ngudn nitrogen gém
NH,NO, L tyrosin, peptone, yeast extract. Sau 7 ngay cay,
ghi nhan s6 lwgng khuan lac hinh thanh va tinh mat sb xa
khuén [6].

Dinh danh dong xa khudn dira vao trinh tiw gen 168 rRNA:
DNA téng s ctia xa khudn dugc tach theo phuong phap [7],
doan gen 16S-rRNA dugc khuéch dai bang PCR st dung
cap primer 27F 5’-AGAGTTTGATCMTGGCTCAG-3’ va
1492R 5°- TACGGYTACCTTGTTACGACTT- 3’ [8]. Chu
trinh nhiét gdm céc budc 94°C trong 5 phut, 35 chu ky (94°C
trong 30 gidy, 55°C trong 30 giay, 72°C trong 1 phut) 72°C
trong 10 phat. San pham PCR dugc kiém tra bang dién di
trén gel agarose 1%. Kich thudce cia doan DNA thu duogc
sau phan tmg PCR dugc so sanh v6i thang DNA chuén 1
kb (Thermo Scientific). San phém PCR duogc tinh sach,
giai trinh ty hai chiéu (First Base, Malaysia), hiéu chinh
va so sanh véi trinh ty gen san c6 trén Genbank nhd cong
cu BLAST (www.ncbi.nih.gov) va 16S-based ID (https://
www.ezbiocloud.net ). Phan tich quan hé di truyén bang
phan mém MEGAX [9].

Xac dinh sy hién dién gen ma hoa pks-I va pks-1I cia
xa khudn: DNA tong s6 ctia 2 dong xa khuin du’ac dung
lam khuén cho phan tmg PCR v&i cac cip mdi suy bién
ctia PKS-I (K1F 5’-TSAAGT CSAACATCG GBC A-3’va
M6R 5°-CGC AGG TTS CSG TAC CAG TA-3) [10]; PKS-
IT (KsaF 5’- TSG CST GCT TGG AYG CSA TC-3’ va KsaR
5’-TGG AAN CCG CCG AAB CCG CT-3’) [11]. Chu trinh
nhiét gdm 95°C trong 5 phut, 35 chu ky (95°C trong 60 gidy,
64°C (KSaF/KsaR) va 59°C (K1F/M6R) trong 60 gidy, 72°C
trong 1 phut), chu ky cudi & 72°C trong 7 phut va gitr mau
& 4°C; san pham ciia phan tmg PCR dugc kiém tra bang
phuong phap dién di trén gel agarose 1,0%.

Khdo sat kha nang ikc ché vi khuan R. solanacearum ciia
xa khuan: Xa khuan dugc cdy thanh duong gitra dia petri
trén moi truong NA (peptone 5 g, NaCl 5 g, yeast extract
3 g, agar 20 g) U 28°C trong 5 ngay. Sau 5 ngay, cay 3
chung vi khudn R. solanacearum vudng goc voi duong cay
xa khuén. U 28°C, trong 24 gid [12]. Theo ddi su phat trién
ctia vi khuan R. solanacearum, xac dinh kha nang dbi khang
cua xa khuan BT02.

Pdnh gid khd ndng sinh enzyme ngoai bao: Ciy xa
khuén vao tim dia petri chita méi truong bd sung cc co
chét tuong ung (tinh bot tan, CMC, casein agar, Tween 20,
huyén phu chitin). Cac dia petri dugc ddt ¢ nhiét d6 phong.
Xac dinh hoat tinh enzyme bé“mg cach cho thubc nhudém
TCA, lugol 1% vao dia, sau 2 phut d6 bé phan dung dich
thira va trang bé mat agar v6i nude. Quan sat va do dudng
kinh vong phan giai ¢ cac thoi diém 48, 72, 96 va 120 gio
sau cdy. Thi nghiém kiém tra kha ning sinh enzyme dugc
tién hanh 2 lan.
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Xdc dinh MIC va nong do diét khuan t6i thiéu (MBC)
ciia dich khdng sinh thé: Xa khuan dugc nudi trén moi
truong R2YE (sucrose 10,3 g, K,SO, 0,025 g, MgCL.6H,O
1,012 g, glucose 1,0 g, yeast extract 0 5 g) & 28°C, lic 150
vong/phut. Sau 7 ngdy, dich nudi cdy dugc ly tim & 4.000
vong/phut, trong 10 phat dé loai bo sinh khdi xa khuan,
thu dich néi. Dich ndi duoc tron déu véi dung méi hitu co
ethyl acetate ty 1€ 1:2 trong 2 gio ¢ nhiét do phong, sau do
cd quay thu nhan can. Sau khi can khéi lugong, can dugc
pha trong DMSO tao dung dich gbc 120 mg/ml, tir d6 pha
lodng thanh cac nong d6 khac nhau véi méi truong Mueller-
Hinton broth (MHB). Khang sinh streptomycm (Sigma)
dugc chuan bi theo cach tuong tu voi nude cit vo tring.

Thi nghiém dugc thuc hién trén dia 96 gleng. 100 pl
nudc vo trung, DMSO, khang sinh Streptomycin va dich
khang sinh thd xa khuan BT02 v&i ndng d6 giam dan dugc
phan phéi vao cac giéng. Tiép theo 100 pl dich vi khuan
R. solanacearum (mat @6 108 CFU/ml) dugc thém vao cac
giéng. Pia thir nghiém dugc G & 28°C trong 18 gid. Sau do
thém 20 pl dung dich resazurin 0,01% vao cac giéng va u
tiép & 28°C trong 30 phut. Néu cé sy ting trudng cua vi
khuén, cic giéng s& chuyén tir mau vang sang mau hong.
Gia tri MIC dugc dinh nghia la néng do thép nhét cua dich
khang sinh tho c6 thé trc ché hoan toan sy ting truong ciia
vi khuan [11].

Pé xac dinh nong do diét khuan t6i thiéu (MBC), 100
ul miu tir cac giéng khong chuyén sang mau hong s& duoc
trai trén moi truong King’ B (peptone 20 g, K. HPO, 1,5 g,
MgSO,.7H,0 1,5 g, glycerol 10 ml, agar 20 g) u ¢ 28°C.
Nong do dlet khuan tdi thiéu cua dich khang sinh th6 dugc
xac dinh dua vao su khong xuét hién cua vi khuén trén dia
thach [13]. Thi nghiém dugc lap lai 3 lan.

Ddnh gid kha ndng vrc ché vi khudn R. solanacearum ciia
xa khudn: Chuan bi ciy ca chua va vi khun theo mé ta cua
N. Singh va cs (2018) [14]. Dich vi khuan R. solanacearum
c6 mat do xap xi 108 CFU/ml (OD600 1,0) va dich chiét tho
(30 mg/ml) tir xa khudn duoc sir dung thir nghiém.

- Thtr nghiém in vitro: R& cdy ca chua 7 ngay tudi dugc
lay nhidm dich vi khuan, sau d6 cay con duoc chuyén vao
mot 6ng 1,5 ml. Sau khoang 5 phut, 1 ml nudc cét vo tring
duoc thém vao 6ng. Su tién trién cua bénh trén cay ca chua
con dugc theo doi trong 7 ngay. Cac nhom nghi€m thirc
gdm (1) Lay nhidm vi khuan; (2) Xt 1y dich chiét xa khuan
trude hodc sau lay nhiém vi khuan 24 gio; (3) Xt 1y bang
nudc vo trung; (4) Xu ly streptomycin trudc va sau lay
nhiém vi khuan. Mdi nghiém thire thye hién trén 3 cay con,
thi nghiém duoc lap lai 2 lan.

- Thir nghiém nha luéi: Cay ca chua 28 ngay tudi duoc
trong trong chau voi dat khi trung. 6 nghiém thic gom
NT1 (lay nhiém RS13), NT2 (RS13, DITACIN 8SL (chira
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ningnanmycin 1 ml/l), NT3 (RS13, dich chiét tho), NT4
(nude vo trung), NT5 (dich chiét tho, 1ay nhidém RS13), NT6
(DITACIN 1 ml/l, RS13). Cac nghiém thic dugc 1dp lai 3
lan voi 6 cdy mdi 1an lip lai. Theo ddi ty 16 cdy bénh (%) va
chi s6 bénh (%) sau 1y nhiém 7, 14, 21 va 28 ngay. Phan
cép bénh theo thang danh gia: cap 0: khong bénh; cip 1: ¢6
1-10% 14 héo; cp 2: ¢6 11-30% la héo; cap 3: 31- 60%; cap
4: >60%; cap 5: tat ca cac 4 déu héo [15-16].

Chi s6 bénh (%) = (x x nx)/(5 x N)

trong d6 nx: sd cdy nhiém bénh cap x tuong tng; N: tong
sO cay dicu tra.

Hiéu lyc phong trir tinh theo cong thirc: [(chi s6 bénh
NT1 - chi s6 bénh x1r 1y)/chi s0 bénh NT1] x 100% [17].

Phan tich so li¢u

Sir dung phan mém Microsoft Excel 2016 dé tong hop
s ligu, phan tich thong ké theo ANOVA, trac nghiém phan
hang bang XLSTAT 2016 (néu c6). S6 lidu dugc chuyén dbi
(néu can thiét) dam bao phan phéi chudn trudc khi phan tich
thong ké.

Keét qua va ban luan

Kha nang vc ché vi khudn R. solanacearum va sinh
enzyme ciia Streptomyces sp. BT02

V6i phuong phap ciy chit thap trén méi truong NA,
BTO02 c6 kha nang tc ché sy phat trién ca 3 chung vi khudn
R. solanacearum 07, 08, 13 sau 24 gio. Bén canh d6, BT02
c6 kha nang san sinh cellulase (13 mm), protease (16,7
mm), gelatinase (18,7 mm) va chitinase kha cao (18 mm) &
thoi diém 120 gio sau cdy (hinh 1).

BT02 Amylase

100000

28°C, 24 gio 0,00£0,00 13,0£0,00 16,7£0,58 18,7+0,58 18,00+£0,58

Cellulase Protease Gelatinase Chitinase

Hinh 1. Kha nang (c ché vi khudn R. solanacearum va sinh
enzyme cua ching BT02.

Cac diéu kién nuéi cay anh hwong déen sw sinh truong
ciia xg khuan

Chung xa khuan BT02 c¢6 kha ning dong hoa hau hét
cac ngudn carbon, trong d6 kha niang sir dung D-glucose,
sucrose tot nhét (kich thudce khuén lac 16n va mat 6 khuan
cao), phat trién kém nhét trén méi trudng bd sung mannitol
(p<0 05). Chung xa khuan BT02 c6 kha ning sir dung hau
hét cac nguon nitrogen nhu L-tyrosin, yeast extract, NH,NO,
va tbt nhit 1a peptone (p<0,05). Dong xa khuan phat trlen
t6t trong khoang nhiét d6 25-34°C (t6t nhit ¢ 31°C), trong
khoang pH 5,0-10,0 (t5t nhat ¢ pH 7,0-8,0) va nong d6 mudi
1-5% (t6t nhat & 1%) (hinh 2).
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Hinh 2. Cac diéu kién nuéi cidy anh hwéng dén sw sinh trwéng
cuia xa khuan BT02. Gia trj thé hién 13 trung binh clia 3 1an I3p lai
va do léch chuan, mdi thi nghiém dwoc 1ap lai 2 1an.
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Dinh danh dong xa khuin dwa vao trinh ty gen 16S
rRNA

Kich thudc san phém khuéch dai vung trinh tu
16S-rRNA cua dong xa khuan BT02 khoang 1.500 bp (hinh
3). Trinh tu 16S-rTRNA cta dong BT02 dugc so sanh vi cac
loai Streptomyces hién dién trong Genbank bing BLAST
(NCBI) va 16S-based ID (https://www.ezbiocloud.net).
Két qua phan tich bang 3 phwong phap UPGMA, Neighbor
Joining va Maximum Likelihood cho th?iy BTO02 tuong
dong 99,97% véi S. rochei (hinh 4). Két hop voi két qua
so sanh cac dic diém hinh thai, sinh 1y theo khoa phan loai
ISP va Bergey [5], ching xa khuan nay dugc dat tén 1a S.
rochei BT02.

(-) 16S-rRNA

1500 bp
—_—

1400 bp 600 bp

Hinh 3. San phdm PCR gen 16S rRNA, pks-I, pks-Il ciia ching xa
khuan BT02. M: ladder 1,5 kb; (-): ddi chirng am.

UPGMA

NR 0410811 Streptomyces rochel stran NGRG 12908 NJ

HR 041178 1 Streptomyces dakariensss: svan NBRC 15409

mmsssmmmmm Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndéng nghiép, thiy sén

Xdc dinh gen ma hoa pks-I va pks-1I ciia BT02

Két qua khuéch,dai gen pks bang phan tmg PCR cho mot
bang DNA duy nhat c6 kich thude khoang 1400 bp (pks-1)
va 600 bp (pks-1I) (hinh 3).

MIC va MBC di véi R. solanacearum ciia dich khang
sinh tho BT02

Kétqua thirnghiém MIC d6i voi 3 ching R. solanacearum
07, 08 va 13 cho thiy, & nong d6 15 mg/ml dich khang sinh
thé cia BT02 da trc ché sy phat trién cua vi khuan. Tuy
vay, két qua MBC c6 sy khac biét gitra 3 ching vi khuan
Ralstonia 07, 08, 13 v&i gia tri lan luot 1a 120, 60, 30 mg/ml
(hinh 5 trinh bay két qua v6i R. solanacearum 13).

(A)

Hinh 5. Két qua MIC (A) va MBC (B) cta chiing xa khuan BT02 déi
v&i chiing Ralstonia solanacearum 13. (A) Nuéc cat vo tring (a),
DMSO (b), R. solanacearum va Streptomycin (c), R. solanacearum va
BTO02 (d); (B) R. solanacearum 13 (a), DMSO (b), Streptomycin (c), xa
khuan BTO02 (d).

Khd nang trc ché in vitro cia dich chiét xa khuan doi
vdi vi khudn R. solanacearum

Sau khi nhiém vi khuan 72 gio, cdy ca chua con xuét hién
triéu chiing bénh va héo hoan toan ¢ 7 ngay sau khi chung
bénh. O céc nghiém thue xu 1y dich chiét xa khuan truge
(BT02-RS07, BT02-RS08, BT02-RS13) va sau (RS0O7-
BT02, RS08-BT02, RS13-BT02) lay nhiém vi khuén, cay
van phat trién binh thuong sau 7 ngay lay nhidm, twong
ddng v6i cac nghiém thic dbi ching Streptomycin (30
mg/ml) (RSO7-Streptomycin, RS08-Streptomycin, RS13-

NR 115669.1: Streptomyces ensocaesas stran NRRL 616365
wsdiapps siran KR

s
pasids strain IOMP 2758

et ———1

Hinh 4. Méi quan hé di truyén giira chiing BT02 va cac loai Streptomyces hién dién trén Genbank. UPGMA, NJ: Neighbor Joining;
ML: Maximum Likelihood. Gia tri bootstrap 1000. Pseudomonas putida dwgc str dung lam outgroup.
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Streptomycin,  Streptomycin-RS07,  Streptomycin-RS08,
Streptomycin-RS13). Két qua thi nghiém cho thay, dich
chiét xa khuan c6 kha ning han che su phat trién cua vi
khuén trong diéu kién in vitro, tao tién dé cho nghién ctu

d6i khang trén cy ca chua diéu kién nha ludi (hinh 6).

mmz-lw

Strep £Rs08 Strep + RS13

Strep + Rs07

Hinh 6. Anh hwéng cua dich chiét xa khuan BT02 déi v&i cay ca
chua sau 7 ngay lay nhiém vi khuan R. solanacearum 13.

Hiéu qua giam bénh héo xanh ciia dich chiét xa khuin
BT02 diéu kign nha luéi

Bénh héo xanh xuét hién ¢ nghiém thtrc d6i ching dwong
& 3 ngay sau nhiém (NSN) vi khuan, sém hon so véi cic
nghiém thuc xu ly dich chiét xa khuan va thudc bao vé thuc
vat sau (7 NSN) hodc trude (14 NSN) 1ay nhiém vi khuén.
Céc cay xanh tuoi bi héo dot ngdt vao ban ngay nhat 14 budi
chiéu, vao ban dém va dau budi sang cay xanh lai néu bénh
con nhe (7 va 14 NSN), nhung cac nhanh 14 s& chét héo khi
d3 bi nang. Tu thoi diém 21 NSN (cay 49 ngay tudi - dang
thoi ky ra hoa) biéu hién bénh cua cdy xuat hién mot cach
rd rang hon. Than thdi mém vi bé mach di bj tic nghén va
phan hay thuc day hinh thanh nhiéu r& phu khi sinh moc ra
doc trén than va ré (hinh 7).

Hinh 7. R& va bé mach cay ca chua & 28 NSN. (A) Cay binh
thwerng; (B) Cay bi héo xanh vi khuan.
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O 28 NSN, cac chi tiéu bao gdm chiéu cao cdy, dudng
kinh cay, s6 14, s6 nhanh va sb hoa déu khong c6 khac biét
(s6 liéu khong trinh bay). Riéng sinh khéi r& trung binh cia
cdy ca chua ¢ nghiém thirc 1ay nhidm vi khuan thap nhat
(11,07 g/cay). Ty 1¢ bénh va chi s6 bénh & cac nghiém thirc
xur ly dich chiét xa khuan va thudc bao vé thuc vat déu thép
¢6 ¥ nghia so v6i ddi ching duong lay nhidm xa khuén.
Hiéu qua giam bénh cua dich chiét tho xa khuan dat 43,5 va
28,3% trudc va sau khi lay nhiém vi khuan R. solanacearum
13 (bang 1).

Bang 1. ’Hiéu qua giam bénh héo xanh trén cay ca chua cua
dich chiét xa khuan BT02 & 28 NSN.

Nehiém the (Sgi;lcl;;,()héi ré tiroi 1(‘2;0 l)e bénh :‘?)21) s6 bénh (}ol;)e)u qué giam bénh
Rsl3 () 11,074,648 %30218 LIl

R3DITACN 1488763 15992049 2444 522

Rs13-BT02 480773 0361041 366 23

Nt (9 15442685 000000 00

BT02-Rs13 1473642 D28 2889 55

DITACINRSI3  1820£657 a3y nn 400

Trong cling mot cot, cac gia tri trung binh c6 ki tw theo sau khac nhau
thi c6 sw khac biét vé mat thong ké (p<0,05).

Trong nghién ctru nay, chung xa khuan BT02 tc ché
sinh trudng 3 ching R. solanacearum gay bénh héo xanh
trén 6t [18] ¢ diéu kién in vitro. Chung xa khuan nay ciing
thé hién kha ning sinh cic enzyme phan gidi nhu cellulase,
protease, gelatinase va chitinase & muc kha cao. Day Ia
nhitng enzyme c6 kha ning tac dong dén mang té bao vi
khuén gy bénh thyc vat, giam ty 1& bénh va thuc déy ting
truong thuc vat [19]. Polyketide 1a nhiing chét chuyén héa
thir cip da dang vé cdu trac da dugc ing dung rong rii trong
duoc phém, dac biét 1a khang sinh. Theo O. Cédric va cs
(2013) [20], enzyme polyketide synthase II (PKS-II) tham
gia tong hop cu triic co ban chudi polyketide va polyketide
synthase I (PKS-I) chiu trach nhiém tao khung polyketide
hoan chinh. Ching BT02 mang 2 gen pks-I va pks-II qua két
qué phan tich PCR, diéu nay ching t6 chung vi khuin nay
¢6 tiém nidng trong tong hop cac chat khang sinh, can duoc
nghién ctru lam ro.

Su téng hop céc chit cao phan tir ngoai bao (Extracellular
polymeric substances) va cac protein khac nhau cua R.
solanacearum dugc cho 1a nguyén nhan hinh thanh mang
gdy tic nghén xylem thuc vat, 1a mot trong nhimg yéu t6
c6 lgi cho doc lyc gay bénh [21]. Mot nghién ctru bao céo
cac chat chuyén hoa tir Streptomyces californicus da tc
ché hon 90% mang sinh hoc tir S. aureus [22] va 4 ching
Streptomyces sp. uc ché hon 80% mang sinh hoc tir R.
solanacearum gitp giam ty 1¢ bénh trén cay ca chua [23].

n



Trong nghién ctru nay, dich khang sinh thdé BT02 da lam
cham thoi gian xuat hién triéu ching héo xanh va giam dén
43,5% chi s6 bénh héo xanh vi khuan khi xur ly trude khi
nhidm vi khudn ciy ca chua, twong duong véi ddi ching 1a
hoat chét sinh hoc ningnanmycin. Xa khuan S. rochei dugc
xép vao nhom VSV ¢6 dd an toan sinh hoc mirc 2/4 theo
Huéng dan s6 90/679/EWG cua Cong dong chiu Au vé an
toan sinh hoc. Két qua nay htra hen kha nang phong ngira
bénh héo xanh vi khuén trén cac loai cdy trong, cin co céc
nghién ctru & quy mé ddng rudng va trén cac loai cy trong
khac.

£ a
Ket luan

Chung xa khudn BT02 c6 kha ning sinh cac enzyme ngoai
bao nhu lipase, protease, chitinase cao. Chung xa khuan sinh
trudng tot & 31°C, 1% mudi, pH 7-10, c6 kha nang dong hoa
nhiéu ngudn carbon va nitrogen khac nhau. Dwa vao trinh tyr
16S-rRNA, ddc diém hinh thai, dic diém héa sinh, ching xa
khuan BT02 duoc xéac dinh thude loai S. rochei. Chung BT02
mang 2 gen pks-I va pks-II ¢c6 ndng do trc ché tdi thiéu MIC
1a 15 mg/ml d6i voi 3 dong vi khudn R. solanacearum. Ching
BT02 c6 kha nang gitip gidm 43,5% bénh héo xanh trén cay
ca chua trong didu kién nha Iudi, cho thiy xa khudn rat co
tiém nang phat trién ché pham sinh hoc bao vé thyc vat. Can
nghién ctru kha ning thiic ddy ting trudng thuc vat, cac hop
chét ¢4 hoat tinh diét khuan va kha ning phong trir bénh diéu
kién dong ruong dé phat trién san phém sinh hoc quan 1y bénh
héo xanh vi khudn trén cdy trong.
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