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(54) CHUNG VI KHUAN NOI SINH RE LUA BACILLUS VELEZENSIS VY03 CO HOAT
TINH POl KHANG PHO RONG VOI VI SINH VAT GAY BENH THUC VAT BE UNG
DUNG TRONG KIEM SOAT SINH HQC

(57) Sang ché dé cap dén ching vi khuan Bacillus velezensis VY03 thuan khiét vé mat
sinh hoc phan 1ap duoc tir r& lua giéng Biac Thom ¢ Théi Binh. Chung B. velezensis VY03
c6 kha khang nhiéu loai vi sinh vat gdy bénh thuc vat, gdm c6 vi khuan Xanthomonas
oryzea pv. oryzea (Xoo) gdy bénh bac la lua, vi khuan Dickeya zeae (Dz) giy bénh thdi
gbc, vi nam Alternaria alternata gy bénh dém 14, vi nAm Colletotrichum gloeosporioides
gay bénh than thu ¢ thyuc vat.

Chiing Bacillus velezensis VY03 con c6 kha ning xam nhap vao ré lua & mirc cao (dat
8,3 x 105 CFU/g ré sau 6 ngay tiép xtic) va thyc hién doi séng sinh trudong ndi sinh. Véi
nhimg dic diém sinh 1y nay, chung Bacillus velezensis VY03 c6 tiém ning cao cho ung
dung trong kiém soat sinh hoc, phat trién nong nghiép hitu co.
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Linh vue ky thuit duge dé cap

Sang ché dé cap dén chung vi khudn noi sinh thuc vat Bacillus velezensis VY03
duoc phan lap tir 1 lta sau khi da khir trung bé mit, ¢6 phd ddi khang rong v6i nhiéu
loai vi sinh vat gdy bénh & cdy trong. Ching B. velezensis VY03 dong thoi ciing thé
hién kha nang xam nhap lai vao r& lGa rat cao. Vi cac dic tinh sinh hoc nay, chiing B.
velezensis VY03 ¢6 gia tri ing dung cao trong kiém soét sinh hoc d6i voi mot s6 bénh

do vi sinh vat gdy ra & cay trong.
Tinh trang ky thuit cia siang ché

Trong canh tac ndng nghiép, bénh thuc vat la mot vén d& 16n gy anh huéng dén
nang sudt cdy trong. Bénh trén thuc vat duge gy ra boi nhiéu tac nhan, trong d6 vi
sinh vat (nhu vi khudn, ndm) 12 nhém c6 tac hai nghiém trong, lam gidm t&i 25% sén

luong cay trong thé giéi mdi nim (Lugtenberg, 2015).

Bénh thuwe vat do nim gy ra: Nim la nguyén nhan gy ra t6i 2/3 cac bénh &
thuc vat. Mot sb loai ndm gay hai cho cdy trdng ddng cht y nhu Fusarium oxysporum,
Rhizoctonia solani, Alternaria alternata, Colletotrichum gloeosporioides. Céac loai F.
oxysporum va R. solani gdy ra cac bénh thdi 18, 16 ¢b ré, thdi than, bénh dém 14 trén
nhiéu loai cay ngii coc (laa, ngd, khoai tay), rau (ca chua, bép cai, rau diép), cdy an
qua va cay cong nghiép (lac, dau, bong, cao su) (Baysal ef al., 2008). Dang chu y 1a R.
solani va F. oxysporum c6 thé ton tai 1au trong dit va trong cdc mo cia cay di chét, tro
thanh mam bénh de doa céc vu canh tac ké tiép (Nelson, Summerll, 1989). Alternaria
alternata 12 ndm gay bénh dém 14 trén hon 380 loai thuc vat chi, tao cdc mang mau
nu nhat dén nau sdm hinh bau duc tron ¢ duong kinh tir 1 dén 2 mm trong giai doan
dAu, sau d6 mo rong, dan tao ra 18 thing trén 14 (Nagrale et al., 2012). Colletotrichum
gloeosporioides 13 nAm gay bénh than thu, dugc ghi nhan trén 470 chi thuc vat khac
nhau, bao gdm ca cdy mot 14 mam va cdy hai 14 mam, & cac b phan cia cy tir 14,

canh, chdi non, qua non (Cannon et al., 2000).

Bénh thue vit do vi khuin gy ra: Nhiéu bénh thuc vat do vi khudn gy ra c6
muc dd nghiém trong cao do tbe do lay lan rdt nhanh va rong. Theo cong bd cua
Mansfield va cs. (2012) thi 10 loai vi khuin gdy bénh duoc danh gia quan trong nhét
xét theo tiéu chi khoa hoc va kinh té, gdm c6: (1) Pseudomonas syringae nhidu pv.; (2)
Ralstonia solanacearum; (3) Agrobacterium tumefaciens; (4) Xanthomonas oryzae pv.

oryzae; (5) Xanthomonas campestris nhiéu pv.; (6) Xanthomonas axonopodis nhiéu
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pv.; (7) Erwinia amylovora; (8) Xylella fastidiosa; (9) Dickeya dadantii va D. solani;

(10) Pectobacterium carotovorum va P. atrosepticum.

Pseudomonas syringae 14 1odi vi khuan gay bénh trén thuc vat dugc nghién ctru
sdu séc nhit, cac két qua nghién ctru duge stir dung nhu md hinh gii thich mdi quan hé
gitta vi khudn gy bénh va cdy trong (Mansfield, 2012). P. syringae gdy bénh cho ciy
trong nho tiét ra protein doc t vao t& bao thuc vat, G ché hang rao tu vé clia ciy chu.
Trén 60 loai protein doc td da duoc xé4c dinh & P. syringae, mdi loai dic hiéu cho mot
cdy chu, bao gdm cdy mot 14 mam, hai 14 mam, cdy than gb (nhu dé, séi) va than thao
(chu ca chua, thudc 14) (Kennelly et al., 2007).

Vi khuln Xanthomonas spp. gdm it nhat 27 loai gdy bénh phat hién trén 400
loai thuc vat khéc nhau. Dién hinh nhét 1a Xanthomonas oryzea pv. oryzea gy bénh
bac 14 trén cly lua, X. citri subsp. citri gdy bénh loét trén nhiéu loai cdy c6 mui (cam,
chanh), X. euvesicatoria, X. perforans, X. vesicatoria, X. gardneri giy bénh dém 14
trén nhiéu loai thuc vat (Potnis ef al., 2015; Mew et al., 1993). Vi khuén Xanthomonas
spp. thuong sinh polysaccharide ngoai bao (EPS) va tao ciu tric mang sinh hoc
(biofilm) bén vitng giup ching chéng lai cac tac nhan bt loi tir moi trudng nhu tia
UV, diéu kién kh6 han hay tham chi cac loai thudc bao vé thuc vat (An ef al., 2019).
Vi khudn Xanthomonas spp. thuong xam nhdp vio cdy thong qua céc 16 thuy khéng,
khi khéng hay céc vét thuong trén 14 cdy, sau d6 sinh trudng trong cdc md dan va lay

lan toan bo cdy, dan dén nhidm trung toan than (Huang et al., 1997).

Vi khudn Dickeya spp. gdy bénh thdi gdc trén nhidu d6i tuong cdy chu, gdbm céac
loai céy luong thuc (lGa, khoai tdy, ngo), cdy an qua (thanh long, chubi), cay canh (hoa
lan) (Kumar et al., 2017; Zhang et al., 2014). Cay bi bénh c¢6 triéu chimg nhiin & gbe
than, héo xanh va d6 guc. Mot s6 loai vi khuan thudc chi Dickeya gay bénh trén thuc
vat nhu D. zeae gdy bénh thdi gbe laa, D. solani gy bénh nhiin than & khoai tay, D.
dadantii gay bénh thdi ct & hanh tay (Toth et al., 2011).

Vi khuan Burkholderia spp. nhu B. gladioli va B. glumae gy bénh thdi den hat
(Bacteria Panicle Blight, BPB) va bénh vang cubng 14 (leaf-sheath browning) & cay
lGia, 1a nguyén nhan gdy thiét hai cho ning suit lta & nhiéu qudc gia trén thé gii (Ura
et al., 2000).

Kiém soat bénh thwe vat do vi sinh vt gy ra. Viéc kiém sodt bénh thuc vat
do ndm va vi khudn chiém maot phan chi phi dang ké trong san xuit néng nghiép. Cac
cach tip can truyén thong gdm c6 tao gidng cdy trong khang bénh, sir dung hat gidng
khong bi nhidm bénh hodc sir dung thudc bao vé thuc vat dé tiéu diét diét mam bénh

trong dat... Anh huong cta thudc bao vé thuc vat hoa hoc téi moi truong sinh thai va
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van d& du luong cac chét ndy trong nong phim tao ap luc din t6i ting nhu cau sir dung
bién phéap kiém soat sinh hoc ddi véi cac bénh thuc vat. Uu diém chinh cta cac bién
phép kiém soét sinh hoc 1a hi¢u qua (nhd tinh ddc hiéu cao cia tac nhan kiém soat trén
d6i tuong gdy bénh) va an toan d6i v6i méi trudng, do vy dugce tri trudng don nhan
(Bang 1).

Béng 1 - Mot sé san phim kiém soét sinh hoc thuong mai (O’Brien, 2017)

Téc nhin kiém Bénh thuc vat Nha cung cip | Qudc gia
soat sinh hoc
B. subtilis MB1600 | C4c bénh do ndm & cdy bong va | Beker USA
dau tuong Underwood
B. subtilis MB1600 | Cac bénh do ndm ¢ dau tuong | Beker USA
va Rhizobium va dau phong Underwood
Bacillus subtilis | Bénh ¢ rau, qua AgraQuest USA
QST 713
Coniothyrium Bénh thoi ré Prophyta Diic
minitans Biologischer
Trichoderma Bénh thdi ré Efal Agri Israel
harzianum
Trichoderma spp. Bénh thoi ré Bioplant Pan Mach
Trichoderma viride | Bénh thoi ré Ecosense An Do
Laboratories
Pseudomonas Bénh & rau, qua do vi khuan Omnilytics USA
syrinage phage

Céc tac nhan kiém soat sinh hoc thudng dugce phan Iap qua sang loc tir hé vi sinh
vét nodi sinh hodc sinh trudng & ving ré thuc vat ¢6 kha nang tc ché su phét trién clia
tdc nhan giy bénh, thuong gip la cic loai thudc Actinomycetes, Pseudomonas va
Bacillus (O’Brien, 2017). O Viét Nam, cac nghién ctru vé kiém soét sinh hoc bénh
thuc vat dang duoc quan tdm, tuy nhién tng dung thuc té con & muc han ché. Pung
truge tinh hinh hoi nhap qudc té, nén néng nghiép Viét Nam rdt can ting cudng phét
trién hudng san xuat hiru co, giam thidu viéc st dung thube hoa hoc dé nang cao chét

luong nong san.
Ban chit ky thuit ciia séng ché

Sang ché dé xuat ching vi khuén ndi sinh thuc vat Bacillus velezensis VY03 phan
14p tir r& l0a (sau khi da khir tring bé mit), ¢6 kha ning khang mot sb loai vi khuén va

ndm gdy bénh trén cay tréng. Ngoai ra, chung Bacillus velezensis VY03 ¢6 thé xam
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nhép tét vao cdy lua thong qua ré. Véi cdc dic tinh sinh hoc nay, chung Bacillus
velezensis VY03 ¢6 tiém nang cao trong ung dung cho kiém soat sinh hoc mot s& bénh

O thuc vat.
Mo ta van tat cac hinh vé

Hinh 1 1a hinh anh thé hién hinh thai khuin lac (A) va t& bao cua ching Bacillus
velezensis VY03 duéi kinh hién vi phan pha (B).

Hinh 2 [a hinh anh cdy phéan loai dua trén trinh tu g?m da cua gen 16S rADN cua
chung Bacillus velezensis VY03 so v6i cac loai gin giii trén ngan hang dit lidu
GenBank.

Hinh 3 1a bidu dd thé hién sinh trudng cta ching Bacillus velezensis VY03 & cac diéu
kién nudi cdy khac nhau. (A) — Nhiét do; (B) — pH; (C) — Do mudi; (D) — Ngudn nito;
(E) — Nguon cacbon

Hinh 4 la hinh anh chiing Bacillus velezensis VY03 khang céc loai vi khudn gy bénh
thuc vat (A) — Xanthomonas oryzea pv. oryzea (Xoo) gay bénh bac 14 lua va (B) —
Dickeya zeae (Dz) gy bénh thdi gdc (B).

Hinh 5 14 hinh anh chung Bacillus velezensis VY03 khang cac loai nam gy bénh thuc
vat (A) — Alternaria altenata gay bénh dém 1a va (B) — Colletotrichum gloeosporioides
gdy bénh than thu ¢ thuc vat.

Hinh 6 1a hinh so dd biéu thi sé lugng té bao ching Bacillus velezensis VY03 x4m
nhap vao ré ciy lua sau 6 ngdy trong thi nghiém in planta.
M3 ta chi tiét sang ché

Sang ché dé cap toi ching vi khudn noi sinh Bacillus velezensis VY03 c6 kha
nang khang cac loai vi sinh vat gy bénh thuc vit, gbm vi khuan (Xanthomonas oryzea
pv. oryzea gdy bénh bac 14 la va Dickeya zeae gdy bénh théi gdc) va vi ndm
(Alternaria alternata giy bénh ddm 14 va Colletotrichum gloeosporioides gay bénh
than thu). Ngoai ra, chung Bacillus velezensis VY03 xam nhap t6t vao cdy lta thong
qua ré va khong gay anh hudng xdu dén cdy. Ching Bacillus velezensis VY03 c6 gid

tri tmg dung cao trong kiém so4t sinh hoc bénh & thuc vét.

Chung VY03 dugce phan 1ap tir ré lua (gibng Bac Thom) & Thdi Binh. Cay lta
khoe manh trong vung bi bénh bac 14 dugc thu thap vé phong thi nghi€ém dé phéan lap
vi khudn noi sinh c6 ich (loi khudn thuc vat). Trudce khi phén 1ap, ré lta duge xtt ly
bang cach khir tring bé mit voi dung dich hypoclorit 50% va con 75%. Sau do, ré da
khtr tring bé mat duoe nghién va pha lodng trong dém PBS 1x vo trung rdi cay trai

trén dia moi truong thach TSA 1/6, G & 30°C trong 48 gid. Mau cAy trai tir nude rira ré
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duoc st dung 1am d6i ching. Céc khuén lac xuét hién ¢ mau r& da khir tring vé mat va
nghién nho, nhung khong c6 trong mau nudc rira r& duoc thu nhan va tiép tuc tinh sach
cho t6i khi c6 duge chung thuan khiét.

Khuén lac cta ching VY03 c6 hinh tron, duong kinh 0,5 — 1 cm, mau tréng duc,
16i & gitta. Chiing VY03 sau d6 dugc nghién ctru chi tiét v& cac ddc diém hinh thai té
bao, vi tri phan loai dya trén trinh tu 16S rADN, cac yéu t6 anh hudéng dén sinh truong
(nguén cacbon, nguén nito, pH, nhiét 4o, do muéi), kha nang d6i khéng v&i mot s6
loai vi sinh vat gy bénh ¢ thyc vat va kha ndng xadm nhép ré 14a trong cac thi nghiém
in planta.

Chung VY03 phan ldp dugc cé trinh tw 16S rADN c6 chiéu dai 1431 bp, c6 do
twong dong cao nhét v&i loai Bacillus velezensis 1a 99,87 va dugc ding ky trén
GenBank véi ma s6 MT256303 (SEQ ID NO: 01). Chung VY03 dugce dinh danh 1a
Bacillus velezensis VY03.

Chung Bacillus velezensis VY03 c6 cac dic tinh sau day:

- C6 kha niang khang nhiéu loai vi sinh vat gdy bénh thuc vt gdm vi khuan
Xanthomonas oryzea pv. oryzea (Xoo) gdy bénh bac 14 lua, vi khuén Dickeya zeae
(Dz) gy bénh thdi gbc, vi nidm Alternaria alternata gy bénh dém 14, vi nim

Colletotrichum gloeosporioides gdy bénh than thu & thuc vat;
- C6 kha nang xam nhap tot vao ré lua.

Vi du thwe hién sing ché

Vi du 1: Phén ldp ching VY03 tir ré laa

A. Thu va xit Iy miu

Cay lua khoe manh (giéng Bac Thom) trong ving nhiém bénh bac 14 Itia & Thai Binh
duoc dua vé phong thi nghiém dé phan lap vi khuén noi sinh.
* Khir tring bé mit:
- Rira sach cdy lua dudi voi nude may va ct 14y phan 1€ & vi tri dudi cudng 18
- Lén luot dua mau ré qua céc bude khtr trung bé mat nhu sau:
+ Ngam trong cdn 75% trong 2 phut, rira sach bang nude vo tring.
+ Ngam trong dung dich hypoclorit 50% (7% CI hoat dong) trong 2 phut, rira
sach bang nudc vo tring.
+ Ngam trong cdn 75% trong 1 phut, rira sach bing nude vo tring.
+ Rua sach bang nude vo trung 5 1an
Kiém tra muc do sach cia mau bang cach cdy 0,1 mL nudc ria cudi va mot phan
mau nguyén sau khi rira 1én dia moi trudng TSA 1/6 (Bang 2) trong 60 phut trudc khi

tién hanh nghién mau. Kiém tra sinh truéng cta vi khuén sau 72 gio.
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Béang 2- Thanh phin m6i trudng TSA 1/6

TT Thanh phan Noéng a6 (g/L)
1 Trypton 2,5
2 Soyton 0,83
3 NaCl 0,83
4 Aga 15

B. Phan lap va tinh sach
- Dung chay va cbi str vo trang nghién miu ré di dugc khtr trung bé mit trong 10
ml dém PBS 1x (NaCl 8 g/L; KCI1 0,2 g/L; Na,HPO,4 1,42 g/L; KH,PO,4 0,24
g/L).
- Cay trai dich nghién ré trén mdi trudng thach dia TSA 1/6 & cac nong dd pha
lodng khéac nhau.
- Nudi & nhiét do 28 —30°C, 48 gio.
Céac khuén lac ¢6 hinh tron, mau tréng duc duoc céy chuyén sang cac dia TSA
1/6 m6i thém 1-2 14n dé dam bao thu duoc ching thuan khiét dong nhit vé hinh dang
té bao khi duoc quan sat dudi kinh hién vi.

Vi du 2: Nghién ctru ddc diém hinh thai ctia chung VY03

Quan sat hinh thai khuén lac: Hinh thai khudn lac ctia ching VY03 dwoc quan st
trén moi truong dia thach TSA sau 24 h nu6i céy c6 hinh tron kich thude 0,5 — 1 cm,
mau tring duc, 161 & gitta (Hinh 1A).

Quan sét t& bao trén kinh hién vi phan pha: Lay 1 mL dich nudi vi khuén thu &
pha log cta chu ky sinh truéng, ly tdm 10.000 vong/phut trong thoi gian 10 phut tai
4°C. Sinh khéi t& bao sau d6 duoc hoa trong 100 uL nuée mudi sinh ly vo trung. Lay
20 — 30 uL dich té bao dua 1én lam kinh phu thach (2%) va chup anh trén kinh hién vi
phan pha (Axiostar Plus, Zeiss) vat kinh 40x bang camera chuyén dung (Axiocam
ICc3, Zeiss). Ching VY03 gdm céc té biao que, tron hai dau, kich thude 10,7-14,3 x
36—65 pm (Hinh 1B).

Vi du 3: Xac dinh vi trf phén loai clia chung VY03 dua trén so sanh trinh ty 165
rADN
A. Tach ADN hé gen ctia ching VYO03: St dung phuong phdp do Marmur md ta
(Marmur, 1961), gdm cac bude nhu sau:
- 1 ml dich té bao duoc ly tam 5000 — 10 000 vong/phtt trong 5 phut, sau d6 rira
v6i 1 ml dém TE (pH 8) ri hoa té bao trong 0,5 mL 5 mM EDTA (pH 8).
- Thém 50 pL lysozym (40 mg/mL), tron d&u va 0 trong bé 6n nhiét & 37°C trong
1 gio.
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- Thém 50 uL SDS (20%) va 50 pL proteinaza K (4 mg/mL), tron déu va u trong
bé 6n nhiét ¢ 55°C trong 1 gio.

- Thém 400 puL PCI, tron déu trong 1 — 3 phut, ly tam 13000 vong/phit & 4°C
trong 15 phut. Chuyén 16p dich trong & trén sang bng eppendorf méi. Lap lai
budc vira rdi thém 1 lan.

- Chuyén 16p dich trong & trén sang dng eppendorf m&i. Thém 1/10 thé tich dung
dich 3M Na-axetat (d0 pH = 5,2) va 2 lan thé tich dung dich 2-propanol (aé
lanh —20°C), tron déu va gitt & —20°C trong 1 gio.

~ Ly tam 13000 vong/phiit & 4°C trong 15 pht, chat dich trén dé thu két tua
ADN.

- Rtra ADN trong ethanol 70% (dé lanh —20°C) trong 1 phat, ly tim 13000
vong/phut, d6 con, 1am kho ADN & nhiét do phong.

- Hoa tan ADN trong 50 pul MQ v6 tring (hodc dém TE) va bao quan tai —20°C

cho céc thi nghiém tiép theo.

B. Khuéch dai trinh tw 16S rADN trong phin ing PCR

ADN hé gen sau d6 duoc su dung lam khudn dé l{huyéch dai cac trinh tu 16S rADN
st dung cdp moi 27F (5“AGAGTTTGATCCTGG CTCAG-3°) va 1492R (5°-
GGTTACCTTGTTACGACTT-3%) v6i chu trinh nhiét nhu sau: 94°C 3 phut, (94°C 30
gidy, 55°C 45 gidy, 72°C 1,5 phut) x 35 chu ky, 72°C 7 phit, két thuc 4°C (Weisburg
etal., 1991).

San phim PCR cua 16S rADN (~1500 bp) sau d6 dugc tinh sach bang PCR
purification Kit (Bioneer, Han Qudc) rdi tién hanh phan tmg doc trinh tw v&i ABI
Prism BigDye Terminator cycle sequencing kit va doc trinh ty trén may tu dong 3110
Avant Appied Biosystems.

Trinh tu sau d6 duogc phén tich, so sanh voi trinh tw 16S rADN cua cdc loai ¢o
lién quan hién da cong b trén ngan hang dit liéu GenBank st dung phin mém BLAST
Search. Cay phan loai dugc dung theo phuong phép neighbour-joining (Hinh 2)
(Saitou, Nei, 1987), trong d6 dinh dang cdy duoc tién hanh dua trén 1000 phép so sanh
da chiéu (Felsenstein, 1985). Két qua thu dugc trinh tyw 16S rDNA clia ching VY03
dai 1431 bp, c¢6 d6 twong ddng cao nhét véi loai Bacillus velezensis 1a 99,87 va dugc
dang ky trén GenBank véi ma s6 MT256303 (SEQ ID NO: 01).

Vi du 4: Nghién cru déc tinh sinh trudng ctia ching Bacillus velezensis VY03

bic tinh sinh truéng cta ching B. velezensis VY03 duge nghién ctru trong mdi truong
Landy (Bang 4, Wu et al., 2015). Cac didu kién sinh trudng ctia ching VY03 dugc

nghién clru bao gbém: ngudn cacbon (glucoza, sucroza, acetat, methanol, ri duong),
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nguén nito (cao ndm men, cao thit, pepton, casein), pH (5-9), nhiét do (25-42°C), do
min (NaCl 1-20 g/L). Sinh truéng ctia chung VY03 duoc ddnh gia thong qua thay doi
ctia mét do quang do & budc song 600 nm (ODggg) sau 40 h nudi ciy (Hinh 3).

Bang 4 - Thanh phan moéi trudng Landy (Wu et al., 2015)

TT Thanh phén Ham lwong (g/L)
1 Glucoza 20
2 KH,PO, 1
3 MgSO,.7H,0 0,5
4 FeSO,.6H,0 0,0012
5 CuS0,.7H,0 0,0016
6 MnSO, 0,0004
7 L-glutamic axit 1
3 Cao nAim men 10
10 Nudc cit bu 1 lit

Két qua nghién ctru (Hinh 3) cho thdy, ching VY03 sinh truéng ti uu trong méi

truong Landy ¢6 ngudn cacbon 14 sucroza, ngudn nito 14 cao thit, d6 mudi 10 g/L, pH
7 va nhiét do 37°C. Tuy nhién, diéu kién t6i vu dé ching VY03 tao hoat tinh khang
cac vi sinh vét gdy bénh thuc vat la moi truong Landy, pH7, ngudn cacbon 14 glucoza

(20 g/L), ngudn nito 1a cao ndm men (10 g/L), d6 mudi 10 g/L & diéu kién 25°C, lc

160 vong/phut trong 40 gio.

Vi du 5: Nghién ctru kha ning ddi khang ctia ching Bacillus velezensis VY03 d6i voi

cac loai vi sinh vat gay bénh thuc vt

Ching VY03 dugc nudi trong moi truong Landy dich thé & diéu kién t6i wu dé tao
hoat tinh khang vi sinh vat gdy bénh thuc vat.

Ly tam dich nudi cdy trong cac ng falcon 50 mL & 4000 vong/phut trong 20 pht,
thu dich trén va bo sinh khéi.

B sung dung dich etyl axetat vao dich chiét theo ty 18 1:1, lic déu 10 phut, dé ling
10 phut (1ap lai bude lic va dé ling 3 14n), thu phan dich néi.

St dung méy ¢ quay dé bay hoi dung moi (ché d6 van hanh nhu sau: Nhiét do
dudi 10°C, nhiét do cua bé nude 30°C, thoi gian 20 phut cho 100 mL dung méi).
Thu lai cin hoat chét

A. X4ac dinh hoat tinh khang vi khuin gy bénh thuwe vit khuin ciia chiing VY03:

Chuén bi dich nudi cta cac chung vi khudn kiém dinh bao gdm: Xanthomonas
oryzae pv. oryzae (Xoo0, gdy bénh bac 14 lta) (Mo6i truong PDA: Khoai tdy 200 g/L,
sucroza 20 g/L), Dickeya zae (Dz, gay bénh théi ré) (Mdi trudng TSB 1/2: trypton
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8,5 g/L, soyton 1,5 g/L, glucoza 1,25 g/L, NaCl 2,5 g/L) va Pseudomonas syringae
(Moi truong LB: Trypton 10 g/L, cao ndm men 5 g/L, NaCl 5 g/L).

Hoa tan hoat chét tach chiét tho cta chung VY03 trong dung mdi DMSO (ti 1€ 1/50
30 v6i thé tich mAu ban dau).

Moi truong thach (phdt hop véi timg loai vi khuan kiém dinh: PDA cho X. oryzea,
TSA 1/2 cho D. zeae, LB cho P. syringae) dugc khtr trung, sau do d& nguodi xudng
nhiét do 40°C rdi bd sung dich nudi ching vi khuén kiém dinh theo ty 1& 1% (v/v),
lic nhe va db vao dia petri (25 mL/dia) r0i dé dong. Tién hanh duc céc 15 thach
duong kinh 5 mm trén dia vi khuén kiém dinh, sau d6 nhé 40 pL/15 dich chiét tho
tr chting VY03 va u céc dia thu hoat tinh ¢ nhiét do 30°C trong 24 gio. Déi ching
am la dung m6i DMSO.

Quan sat, doc két qua va chup anh dia thr hoat tinh sau 24 gio. Kha nang khang
khudn cta chung VY03 duge ddnh gia theo kich thudc vung khang khuén (AD) &
xung quanh 18 thach, tinh theo cong thitc: AD =D —d

Trong d6: D 1a duong kinh vung khéng khuin (mm)
d 12 duong kinh 15 thach (mm)

B. X4c dinh hoat tinh khang nim giy bénh thue vét ciia ching VY03:

Chudn bi dia petri chira moi trudong PDA (khoai tdy 200 g, glucoza 20 g, aga 15 g,
nuée cat 1 L). Ly 1 théi thach (duong kinh 5 mm) tir khudn lac ndm kiém dinh
(Alternaria alternata, Colletotrichum gloeosporioides, Phytophthora capsici) dét
vao gitta dia petri theo tur thé up dé soi nim va bao tr tiép xtic véi mdi trudng.

Duc 13 thach céch thoi ndm 1,5 cm va nho 40 pL dich chiét tho tir chiing VY03 vao
15 thach, 0 dia & 30°C trong 3 ngay. Déi ching 1a 15 thach bd sung 40 pL dung moi
DMSO.

Khé ning khang ndm kiém dinh ctia ching VY03 duoc dénh gid theo ty 18 phin
tram vung khuén lac ndm bi thu nhd & phia gﬁn 15 thach chtra dich chiét vi khuén.
Két qua thu dugc vé hoat tinh khang vi khuin gy bénh thuc vat la ching B.

velezensis VY03 c¢6 hoat tinh di khang t6t v6i Xanthomonas oryzae pv. oryzae gay

bénh bac 14 lta (dudng kinh vong khéng khudn 13 25,5 mm + 0,5 mm) va Dickeya zaea

gay bénh théi gde (dudong kinh vong khéng khudn 13 16,5 mm + 0,5 mm), nhung

khong c6 kha nang dbi khang voi loai Pseudomonas syringae (Hinh 4).

V& hoat tinh khéng nim gy bénh thuc vat, ching VY03 cling c6 kha nang trc ché

manh déi v6i loai Alternaria alternata gy bénh dém 14 (ty 1é giam kich thuéc khuén
lac ndm 1a 24,28% + 3,3) va Colletotrichum gloeosporioides gy bénh than thu (ty 1&

giam kich thuéc khudn lac ndm 1a 31,7% + 4,4), nhung khong c6 kha nang doi khéng
Phytophthora capsici giy bénh théi nhiin gbe (Hinh 5).
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Vi du 6: Nghién ctru kha nang xam nhép ré lta ctia chung Bacillus velezensis VY03

Hat théc (gidng Bac Thom) dugce khit triung bé mit bang cach ngdm trong dung
dich NaClO 5% trong 30 phut va rira sach béng nudc cét vo triung 5 lan. Sau do,
hat duoc dat trong dia Petri chita dung dich Hoagland dé nay mam & 30°C trong

1 tuan ¢ di€u kién tranh anh sang.

Céy con 1 tuan tudi duge trdng vao dng falcon 50 mL chita 35 mL méi truong
Hoagland 1/2 (Bang 5), thach 0,3% & diéu kién chiéu sang 16 h, t6i 8 h, d0 am
80%, 30°C. Cay dugc tudi 2 ngay/lan bang nude ct vo trung.

Chung Bacillus velezensis VY03 duge giy dot bién khang khang sinh bing
cach cdy trai trén moi trudng TSA 1/6 chira 50 ug/mL Rifamicin, thu nhén thé
dot bién VY03 Rf-r.

Tao dich nudi thé dot bién VY03 RE-R ¢6 ODggo = 0,3 va nhiing toan bd phan ré

clia cAy laa 2 tuan tudi trong dich nu6i trong 60 phut.

Trong lai cay trong cdc 6ng Falcon 50 mL chtta mdi truong Hoagland 1/2 thach

0,3% méi trong diéu kién chiéu sang, do am, nhiét do nhu trén.

Sau 6 ngay, 6 cdy lua thi nghiém duoc thu hoach, r& duoc rira nhiéu lan véi

nude cit va dé kho trong khong khi 10 phut.

Xac dinh s luong té bao & bé mit ré (epiphytic): R& cua mdi cay dugc cén va
rira trong 5 mL dém PBS 1x bing cach vortex 5 1an, mbi 1§n 30 s. Nudc rira nay
duoc pha lodng dén 107 va cdy trai trén moi truong thach TSA 1/6 chia 50
ng/mL Rifamicin, 0 & 28°C trong 3 ngay nham dém mat d6 té bao ching VY03

trén bé mat ré.

Sau khi rtra trong dung dich PBS 1x, r& lta dugce khur trung bé mit theo quy
trinh nhu sau: ngdm con 75% trong 2 phut, rtra lai bing nudc cit vo trung,
ngam trong dung dich hypoclorit 50% (7% active Cl) trong 2 phut, rira lai béng
nude cat vo trung, cudi cliing ngdm trong cdn 75% trong 1 phut, ria lai bing
nude ct vo trung 5 lan. Nude rira cubi duoc ciy trai trén dia thach TSA 1/6
chira 50 pg/mL Rifamicin dé kiém tra quy trinh khtr trung bé mit.

Xéc dinh s luong té bao ndi sinh (endophytic): Phan r& da khir tring bé mét
duoc nghién trong 10 mL dém PBS 1x, sau d6 100 uL dich nghién & & cac do
pha lodng 10° va 107" duoc céy trai trén dia thach TSA 1/6 chira 50 pg/mL
Rifamicin 0 & 28°C trong 3 ngay dé dém 36 lugng té bao ching VY03 trong ré.

-11-



3298

Béng 5 - Thanh phan dung dich Hoagland (Hoagland ez al., 1950)

Thanh phin Dung dich me | Thé tich dung dich me dé
pha dung dich Hoagland 1x

KNO; IM 6 mL

Ca(NOs), IM 4 mL

NH4H,PO, 1M 1 mL

MgS0,.7H,0 1M 2 mL

Fe-EDTA 1000 mg Fe/LL SmL

Vi luong (Bang 6) 1 mL

H,0 Toi 11it

Béng 6 - Thanh phan vi lugng (Hoagland ez al., 1950)

Thanh phén Ham lrong
H;BO4 ) 2,86 ¢
MnCl,-4 H,O 1,81¢g
ZnS0O,4 7H,0O 0,22 g
CuS0,.5 H,O 0,08 g
MoOs-H,O 85% 0,02 ¢

H,O Téi 1 lit

Két qua (Hinh 6) cho thdy s6 luong té bao ching VY03 trén bé mit r& 14 2,5 x10°
CFU/g 13, s6 lugng t€ bao ching VY03 xam nhap vao bén trong ré lta dat 8,3 x 10°
(CFU/g r8). Khong c6 té bao trong nude rira ré, chimg to quy trinh khir tring bé mit
da loai hoan toan cac t& bao sinh truong trén bé mat r8. Nhu vay, ching B. velezensis
VY03 c6 kha ning xdm nhap ré rat t6t, 1a dic tinh rat quan trong gitp ching c6 thé
tuong tac tot dbi voi cdy chu trong viée kiém soat su xdm nhép cla cac vi sinh vat gay
bénh.

Hiéu qua dat dwogc cia sing che

Kiém so4t sinh hoc trong nong nghiép 1a hudéng phat trién bén viing nham lam ting
chit luong cua san pham ndng nghiép, ddng thoi giam thiéu anh hudng t6i moi truong
do thay thé cac hoa chit bao vé thuc vat béng céc hoat chét sinh hoc tir vi sinh vt hay
céac loai thuc vat khac. Chung Bacillus velezensis VY03 duoc mo ta trong sang ché nay
¢ phd khang rong dbi véi mot s loai vi khudn va vi ndm gy bénh pho bién & thuc
vét, dong thoi c6 kha ning xdm nhép t6t vao ré laa va thuc hién phuong thic sdng ndi
sinh. V&i cac dic tinh sinh hoc quy nay, ching Bacillus velezensis VY03 ¢ tiém ning
ung dung cao trong kiém soét sinh hoc cac bénh do nim va vi khuin giy ra & cdy
trdng. Do ¢6 kha ning xdm nhip vao trong r8 nén hiéu qua phong chéng bénh cta

chiing VY03 s& cao va bén viing hon so véi céc chiing chi bam dinh trén bé mét ré.
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YEU CAUBAO HQ

1. Chung vi khuan Bacillus velezensis VY03 thudn khiét v& mat sinh hoc c6 trinh tu
16S rADN duoc dang ky tai GenBank voi s6 hiéu MT256303 c6 trinh tw SEQ ID NO:
01 va cé céc dac tinh sinh hoc nhu sau:

- (6 kha nang khang nhiéu loai vi sinh vat gdy bénh thuc vat, gdm vi khuan
Xanthomonas oryzea pv. oryzea (X00) géy bénh bac 14 lua, vi khuén Dickeya
zeae (Dz) gy bénh théi gde, vi nAm Alternaria alternata giy bénh dém 14, vi
nam Colletotrichum gloeosporioides gy bénh than thu & thuc vat; va

- C6 kha nang xam nhap t6t vao ré lua, dat 8,3 x 10° CFU/g 18, sau 6 ngy tiép

xuc va sinh trudng noi sinh.
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Hinh 1

Lactobacillus acidophilus (FR683087.1)

Bacillus nematocida (NR_115325.1)
671
Bacillus velezensis (NR_075005.2)

0
Y
665 VY03

8OBacilluS mojavensis (NR_024693.1)

Bacillus halotolerans (NR_1 15063. 1)

850
Bacillus subtilis (NR_027552.1)

—Bacillus atrophaeus (NR_024689.1)

Hinh 2
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DANH MUC TRINH TU

<110> Vién Vi sinh vat va Céng nghé sinh hoc - Pai hoc Qubc gia Ha No&i

<120> CHUNG VI KHUAN NOI SINH RE LUA Bacillus velezensis VY03 CO HOAT TINH
POI KHANG PHO RONG VOI VI SINH VAT GAY BENH THUC VAT PE UNG DUNG

TRONG KIEM SOAT SINH HQC

<160>

<210>

<211>

<212>

<213>

<400>

1431

rADN

Bacillus velezensis

1 ctcaggacga acgctggcgg cgtgcctaat acatgcaagt

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381

tgctccctga
gggataactc
cataaaaggt
gaggtaacgg
tgggactgag
gacgaaagtc
tgttgttagg
gaaagccacg
cggaattatt
ggctcaaccg
attccacgtg
tctctggtct
cctggtagtce
gctgcagcta
aggaattgac
agaaccttac
ggcagagtga
tccecgecaacg
gactgccggt
acctgggcta
gccaatccca
tggaatcgcect

acaccgcccg

" tgttagcggce
cgggaaaccg
ggcttcggcet
ctcaccaagg
acacggccca
tgacggagca
gaagaacaag
gctaactacg
gggcgtaaag
gggagggtca
tagcggtgaa
gtaactgacg
cacgccgtaa
acgcattaag
gggggcceege
caggtcttga
caggtggtgce
agcgcaaccce
gacaaaccgg
cacacgtgct
caaatctgtt
agtaatcgcg

tcacaccacg

ggacgggtga
gggctaatac
accacttaca
cgacgatgcg
gactcctacg
acgccgegtyg
tgccgttcaa
tgccagcagce
ggctcgcagg
ttggaaactg
atgcgtagag
ctgaggagcg
acgatgagtg
cactccgect
acaagcggtg
catcctctga
atggttgtcg
ttgatcttag
aggaaggtgg
acaatggaca
ctcagttcgg
gatcagcatg

agagtttgta
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gtaacacgtg
cggatggttg
gatggacccg
tagccgacct
ggaggcagca
agtgatgaag
atagggcgge
cgcggtaata
cggtttctta
gggaacttga
atgtggagga
aaagcgtggg
ctaagtgtta
ggggagtacg
gagcatgtgg
caatcctaga
tcagctcgtg
ttgccagcat
ggatgacgtc
gaacaaaggg
atcgcagtct
ccgcggtgaa

acacccgaag

cgagcggaca gatgggaget

ggtaacctgc
tctgaaccgc
cggcgcatta
gagagggtga
gtagggaatc
gttttcggat
accttgacgg
cgtaggtggce
agtctgatgt
gtgcagaaga
acaccagtgg
gagcgaacag
gggggtttcc
gtcgcaagac
tttaattcga
gataggacgt
tcgtgagatg
tcagttgggc
aaatcatcat
cagcgaaacc
gcaactcgac
tacgttccceg

tcggtgaggt

ctgtaagact
atggttcaga
gctagttggt
tcggcecacac
ttccgcaatg
cgtaaagctc
tacctaacca
aagcgttgte
gaaagccccc
ggagagtgga
cgaaggcgac
gattagatac
gcccecttagt
tgaaactcaa
agcaacgcga
ccccttegygg
ttgggttaag
actctaaggt
gccecttatg
gcgaggttaa
tgcgtgaagce
ggccttgtac

a





