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TOM TAT

Bacillus velezensis 1a mot loai thuc nhom vi khuén B. subtilis. Do s hitu nhiéu dic tinh quy c6 loi cho

cay trong, loai vi khuan ndy dang nhén duoc nhiéu quan tdm nghién ciru tng dung trong phong trir bénh hai
cdy va ting ning xuit cdy trong. 15 ching B. velezensis phan 1ap dugc & cic ving Hoang Lién, Cic Phuong,
Bach M3, Chu Yang Sin va Con Déo da dugc phat hién co hoat tinh khang cac loai nam hai cay 1a Fusarium
oxysporum, Sclerotium hydrophilum, Rhizoctonia solani, Phytophthora capsici va vi khuan gay bénh bac 14
Xanthomonas oryzae. Hon nita, cac ching ndy con ¢6 kha ning phan giai phosphate khé tan, sinh chat kich
thich sinh truéng thuc vat TAA va san sinh nhiéu enzyme thity phan nhu lipase, protease, amylase, CMCase,
xylanase va chitinase. Phan tich da dang di truyén dua trén k¥ thuat dau van tay rep - PCR sir dung 2 mdi ERIC
vd GTGs cho thdy mdi GTGs phan tach t6t hon mdi ERIC véi s6 luong kiéu gen tao ra twong tmg 12 13 va 8.
T6 hop md hinh bang DNA cua 2 loai mdi tao ra 14 loai kiéu gen. Két qua da dang di truyén d6 duoc kiém
chimg bang k¥ thuat giai trinh tu da gen cta 2 ching CP 1604 va SP 1901 véi su phan tich 16 rang trén ciy
phén loai. Véi kha ning sinh céc loai enzyme thity phan v sinh cac chét ¢6 lgi cho cdy trong, cic ching B.
velezensis nay ¢ tiém nang tmg dung dé tao ché phim lam phan bon hitu co sinh hoc.

Tir khoa: Bacillus velezensis, Bacillus subtilis, phan bon hitu co sinh hoc, dau tranh sinh hoc, vi khudn kich

thich cdy trong phat trién
MO BAU

St dung phan bén v6 co va céac loai thubc hoa
hoc phong trir sdu bénh trong san xut néng nghiép
dang gly ra nhing tac dong tiu cuc dén d6 miu m&
clia dat, hity hoai méi truong séng va lam anh huong
nghiém trong dén strc khée con ngudi. Phat trién
nganh ndng nghi¢p theo huong xanh va bén viing 1a
van d& tit yéu ciia moi qudc gia va phan bon hitu co
sinh hoc dang 1a giai phap wu thé dugc nhiéu nha
khoa hoc quan tam nghién ctru va trng dung rong rai
trén toan thé gi¢i (Bhardwaj et al., 2014). Phéan bon
hiru co sinh hoc khong chi cung chp cac loai chét
dinh dudng nhim duy tri va 6n dinh d6 phi nhiéu cho
dat ma ¢con cung cap cac loai vi sinh vat c6 1oi cho su
phat trién cua cdy tréng. Cac vi sinh vat thuong bo
sung vao phan bon hitu co sinh hoc bao gdm
Rhizobium (vi khudn cé dinh nito séng cong sinh),

Azospirillum (vi khudn cb dinh nito séng ty do),
Bacillus (vi khudn phan giai phosphate kho tan va
san sinh cac chit phong trir bénh cay), Pseudomonas
va Trichoderma (vi khudn va nim soi san sinh céac
chét phong trir bénh cdy) (Fravel, 2005).

Chi Bacillus 1a mét nhém cac loai vi khuén hiéu
khi, Gram duong, hinh que, phin b rong ri trong
cac hé sinh thai. Bacillus c6 kha nang sinh ndi bao
tir, mdt dang nghi cta té bao dé giap vi khuén c6 thé
chéng chiu va tdn tai trude cac didu kién bat loi cia
mdi truong nhu khé han va thiéu dinh dudng. Theo
h¢ thong phén loai hién nay, chi Bacillus c6 khoang
gén 300 loai va cac loai phu dudi loai (Parte, 2014).
Trong sb 46, Bacillus velezensis (hay con goi la B.
amyloliquefaciens subsp. plantarum, B.
methylotrophicus va B. oryzicola) 1& mot trong tam
lodi vi khuén thudc nhoém B. subtilis (Rooney et al.,
2011; Dunlap et al, 2015). Pay 1a nhiing loai vi
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khudn an toan, s hitu nhiéu dic tinh quy c6 loi cho
cdy trong nhu kha ning sinh cac chit khang ndm va
khang vi khuin gdy bénh cay, san sinh chét kich
thich sinh trudng thyuc vat, san sinh cac enzyme thiy
phén va c6 kha ning ting cuong tinh mién dich cia
cay chéng lai sy xAm nhiém cua céc loai vi sinh vat
gdy bénh (Chowdhury et al, 2015; Shao et al.,
2015; Li et al., 2015). Do so hitu cac dac tinh quy,
nhidu ching vi khuin B. velezensis di dugc phan
lap, danh gia cac dac tinh c6 loi va rng dung trong
d4u tranh sinh hoc hodc bd sung vao cac loai phan
bon hitu co sinh hoc. Mot sb ching nhu B.
velezensis FZB42 ciing da dugc san xuét thuong
mai st dung 1am ché phdm phan sinh hoc va ché
pham phong trir bénh cay (Chowdhury et al., 2015).
Nhiéu béo cdo dd cong bd hidu qua sir dung cac
chung B. velezensis trong phong trur va lam giam ty
18 nhiém bénh ciing nhu mirc d6 nhiém bénh cia
cay do vi khuin va nim gdy bénh cdy gay ra (Chen
et al., 2014; Huang et al., 2014; Wu et al., 2015;
Kang et al., 2015). San lugng bong thu hoach ciing
taing 1én 30% khi bd sung chung B. velezensis
FZB42 vao phéan bon (Yao et al., 2006).

Nhim tim kiém céc chung vi khudn co tiém
ning umg dung trong san xuat ché phdm lam phan
hitu co sinh hoc, trong nghién ctru nay, chung to6i
trong tdm nghién ctru cac dic tinh c6 loi cho cay
trong tir cac chung vi khuén B. velezensis c6 trong bd
suwu tim vi khudn Bacillus thu thap tai cac ving Cic
Phuong, Bach Ma, Chu Yang Sin va Con Dbdo.
Ngoai ra, ching vi khuén B. velezensis SP1901 phan
lap duogc tir miu dat rimg qudc gia Hoang Lién ciing
dugc st dung.

VAT LIEU VA PHUONG PHAP

Chiing vi khuén nghién ciru

Tir bo vi khudn hiéu khi sinh ndi bao tir phan lap
tai 4 vuon Quéc gia Ctac Phuong, Bach M3, Chu
Yang Sin va Con Pao, chung t6i tién hanh so sanh
tinh twong ddng cao nhit cia doan gen 16S rRNA so
v6i cac chung chudn cua cac lodi trong co s6 dir liu
Eztaxon-e (http://eztaxon-¢.ezbiocloud.net/). Dua
trén s6 liéu so sanh, chuing t6i lya chon céac chung c6
trinh ty gen 16S rRNA tuwong dong cao nhét véi cac
loai B. velezensis, B. amyloliquefaciens subsp.
plantarum, B. methylotrophicus va B. oryzicola. Tu
ong luu giir lanh sdu & -70°C, cac chung vi khuin lya
chon duogc ria hoat héa trén moi truong thach NA
(Becton, Dickinson and Company, Phap) tai 30°C.
Sau 24 gio, té bao hoat hoa thu dugc s& dung cho cac
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thi nghiém mo ta dudi day.
Xac dinh kha néng sinh chit khang nim va chat
khang khuan

Tir cac té bao da hoat hoa, cac ching vi khuén
duoc céy trai déu trén mit thach TSBA (Becton,
Dickinson and Company, Phéap) va duoc u & 30°C.
Hoat tinh khang ndm va khang khuén duoc kiém tra
bing phuong phap khuéch tan thach. Theo do,
khoanh thach dugc duc béng 6ng nhya vo trung (@ =
6 mm) va dugc dat 1én moi truong PDA (g/L: khoai
tdy 200 g, dextrose 20 g va thach 15 g) da cly sin
cic loai ndm kiém dinh gdy bénh thyc vat la
Fusarium  oxysporum, Sclerotium  hydrophilum,
Rhizoctonia solani va Phytophthora capsici hodc dat
1én méi truong NA da cdy vi khuén kiém dinh gdy
bénh bac 14 lta 1a Xanthomonas oryzae. Ngoai ra,
phd hoat tinh khang nidm ciing duoc kiém tra trén cac
chung nim kiém dinh 1a Aspergillus oryzae, A. niger
va Saccharomyces cerevisiae. B gidng cac chung vi
sinh vat kiém dinh nay dang dugc luu gitt tai Bao
tang Giéng chudn Vi sinh vat, Vién Vi sinh vat va
Cong nghé Sinh hoc, Pai hoc Quéc gia Ha Noi.

Xac dinh kha néng sinh enzyme ngoai bao

Tir cac té bao da hoat hoa, ching vi khuin duoc
cdy vao binh tam gidc 250 ml chita 100 ml méi
truong TSB (Becton, Dickinson and Company,
Phép) dich thé. Sau 48 gid nudi ciy lic 160 v/p &
30°C, dich nuoéi dugc ly tam ¢ 8.000 v/p trong 10
phat nhim loai bo t& bao vi khudn. Kha ning sinh
enzyme ngoai bao duge xac dinh béng phuong phap
khuéch tan thach. Theo d6, dich nudi cdy vi khuan
duoc nho vao cac giéng (@ = 6 mm) da dyc 15 trong
dia thach chura 0,1% mot trong cac loai co chét 1a
tinh bot tan, CMC, xylan, chitin, casein va tributyrin.
Sau 24 git 1 dia thach chira co chét & 37°C, hoat tinh
amylase va CMCase duoc xac dinh dya trén vong
trong phan giai co chét tinh bot tan va CMC xung
quanh khoanh thach khi nhu¢m véi dung dich lugol,
hoat tinh xylanase va chitinase dugc quan sat khi
nhudm co chét xylan va chitin voi dung dich d6 cong
£6; hoat tinh protease va lipase dugc quan sit truc
tiép trén co chét casein va tributyrin.

Xac dinh kha néing phan giai phosphate kho tan

Chung vi khuén di hoat hoa dwoc cdy vao binh
tam giac 100 ml chita 25 ml moéi truong dich thé
PVK (g/L: glucose 10, Ca3(PO4), 5, KCI 0,2,
(NH4)2S04 0,5, NaCl 0,2, MgSOs. 7H,O 0,1,
MnSO4. H,0 0,002 va FeSO4. 7H,0 0,002). Sau 48
gio nudi lic 160 v/p & 30°C, dich nudi vi khuin
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dugce ly tam & 8.000 v/p trong 10 phut dé loai bo té
bao. Ham lugng phosphate vd co giai phong tu
Cas(POy); vao mdi trudng nudi cdy duoc xac dinh
béng phuong phap xanh molybden dya trén dudng
chuan phosphate xay dung tir KH,PO, (Holman et
al., 1943).

Xac dinh kha ning sinh chit kich thich sinh
truéng IAA

Chung vi khuén di hoat héa dwoc cdy vao binh
tam giac 100 ml chira 25 ml moéi truong dich thé NA
c6 bd sung L-tryptophan (Merck, Ptc) t6i ndng do
cubi 1a 5 mM. Sau 48 gid nudi lic 160 v/p & 30°C,
dich nuéi vi khuén dugc ly tim & 8,000 v/p trong 10
phut dé loai bo t& bao. Kha ning sinh chét kich thich
sinh trudng indole-3-acetic acid (IAA) duogc xac
dinh dya trén phan ung tao mau voi thude thu
Salkowski (Glickmann va Dessaux, 1995). Ham
luong TAA sinh ra dugc xac dinh dua trén duong
chuin xay dung tir IAA (Merck, Dirc).

Déu vin tay rep-PCR va phan tich tinh twong
dong ki€u gen

Tur cac khudn lac thuan khiét, ADN téng sb dugc
tach chiét theo phuong phéap ciia Gabor et al. (2003).
Murc @6 tinh sach cia ADN duoc kiém tra dua trén
chi s6 budc song Ase/Azso (xdp xi 1,8). Sau do, 50
ng ADN ciia timg chung vi khuén dugc dwa vao 6ng
PCR c6 thé tich phan tng cudi cing 1a 25 pl chira
san DreamTaq™ PCR Master Mix (Thermo Fisher
Scientific, My). Phan tng PCR duoc thuc hién véi
moi ERIC va GTGs theo chu trinh nhiét do Freitas et
al. (2008) dd mo ta. San phim PCR dugc dién di
trong 2 gid tai 65 V trén gel agarose 2% c6 bd sung
chét nhuém ADN RedSafe (iNtRON Biotechnology,
Han Quéc). Hinh anh dién di dugc chup trén hé
théng soi gel (BioRad, M§). M6 hinh bing ADN
(hay kiéu gen) tao ra tir mdi chung vi khuin dugc
phan tich va dugc ma hoa sang hé ma tran nhi phan
1/0. Tinh tuong dong vé kiéu gen dugc tinh todn
theo hé s6 Dice. Méi quan hé vé kiéu gen cua cac
chung dugc thé hién theo so dd ciy s dung thuat
toan UPGMA. Tét ca cac bude phan tich tinh tuong
ddng kiéu gen dwoc thwc hién trén phan mém
NTSYSpc 2.1.

Phan tich trinh tw da gen va xiy dung cay phat
sinh chiing loai

Phan ung PCR khuéch dai va giai trinh tu 6 doan
gen gyrase subunit A (gyrd), RNA polymerase
subunit B (rpoB),
phosphoribosylaminoimidazolecarbox-

amideformyltransferase (purH), DNA polymerase I1I
subunit alpha (polC), 60 kDa heat-shock protein
groEL (groEL) va 16S rRNA duoc thuc hién véi céc
cap mdi theo m ta ciia Rooney ef al. (2009). Trinh
tu ciia 6 gen dugc gui lén ngan hang gen voi cac )
hiéu 1an luot 1a KU904810, KU904811, KU904812
KU904813, KU904814 va KU904810. Trinh tuy da
gen cua chung vi khuin nghién ctru c6 chidu dai
5.547 bp dugc két ndi theo thir tu doan 928 bp cua
gen gyrd, doan 964 bp cua gen rpoB, doan 875 bp
cua gen purH, doan 777 bp cta gen polC, doan 835
bp cta gen groEL va doan 1,168 bp cua gen 16S
rRNA. Trinh tuy da gen ctia cac loai quan h¢ gén gui
trong nghién ctru cua Kobo et al. (2011) duogc tai vé
tr ngan hang gen NCBI
(http://www.ncbi.nlm.nih.gov/). Cay phat sinh chiing
loai dugc xay dung theo phuong phap Neighbor
joining str dung phép toan Tamura - Nei véi do ldp
lai 1,000 I4n trén phan mém MEGA phién ban 5.05.

KET QUA

B. velezensis phan 14p tai cac vung sinh thai khac
nhau cia Viét Nam

Tir thang 11 nim 2012 dén thang 10 nam 2013,
nhém nghién ctru ctia chiing t6i da tién hanh thu thap
79 mau dét tai 4 vudn Qudc gia va cac ving dit canh
tac nong nghi¢p lan can la Cuc Phuong, Bach Ma,
Chu Yang Sin va Con Péao. 1.441 chung vi khuin
hiéu khi sinh ndi bao tir di dwgc phan lap bing
phuong phap xtr Iy nhiét (Van et al., 2014). Dya trén
cac dac diém khac biét v€ mau séc, kich thudc, cau
trac b& mit va mép vién ngoai khuin lac, 252
(17,5%) ching da duoc giai trinh ty gen 16S rRNA
(xdp xi 1.500 bp). So sanh trong co s& dir liéu
Eztaxon-e cho thay, 14 ching c6 chi sé twong ddng
gen 16S tRNA cao nhit véi ching B.
amyloliquefaciens subsp. plantarum FZB42 la
99,93%. Gen 16S rRNA ciia 14 chung nay déu tuong
ddng nhau va chi sai khic 1 nucleotide & vi tri 583
(G thay bang A) so v6i ching B. amyloliquefaciens
subsp. plantarum FZB42. Khong c6 chung nao cb
trinh ty gen 16S rRNA twong ddng cao nhit véi cac
loai B. methylotrophicus va B. oryzicola.

Trong sb 14 ching B. velezensis, 3 ching phén
1ap dugc 6 Cac Phuong, 3 ching phan lap dugc &
Bach M4, 5 chung phan 1dp duoc & Chu Yang Sin va
3 ching phan 1dp dugc & Con Dao. 12 (86%) ching
duoc phén lap trong dit canh tac nong nghiép; chi co
2 ching 1a BM 1912 va CBH 1701 phan lap trong
dat rimg. Ngoai ra, B. velezensis SP1901 phan lap tir
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méu dit ring Hoang Lién ciing dugc nghién ciru.
Thong tin chi tiét veé 15 chung dugc trinh bay trong
bang 1.

Hoat tinh khang nim va vi khuén

Cung v6i ching B. velezensis SP 1901, 14 chung
B. velezensis trong nghién ciru nay déu sinh chét
khang nidm giy bénh cdy 1a F. oxysporum, S.
hydrophilum, R. solani va P. capsici v6i kich thudc
vong khang ndm trung binh dbi véi timg loai ndm
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lan luot 1a 4,2 mm, 10,6 mm, 7,7 mm va 7,4 mm.
Céc ching B. velezensis thir nghiém déu sinh hoat
tinh khang vi khudn gdy bénh bac 1a lua X. oryzae
voi kich thudc vong khang trung binh 1a 20,8 mm.
Ngoai ra, hoat tinh khang ndm cua cac chung B.
velezensis ciing thé hién rat rd rang khi thir nghiém
v6i 2 loai ndm soi va 1 loai nAm men thuong gép 1a
A. oryzae, A. niger va S. cerevisiae (Bang 2). Diéu
d6 ching t6 rang cac ching B. velezensis phan lap
trong moi truong ty nhi€n cia Viét Nam sinh hoat
chét c6 phd khang rong d6i voi ndm va vi khuén.

Bang 1. Thong tin 15 chlng B. velezensis trong nghién ctru. NN: néng nghiép; R: rirng.

STT  Tén ching Loai dét Toa d6 ggnt:‘(’;/’:f’ rsl;’N'}l‘-’t‘:]:;‘i‘:h:gf
1 CP 1604 NN 20.39730 N 105.58793 E 99,93 CP000560
2 CP 1801 NN 20.40270 N 105.53779 E 99,93 CP000560
3 CP 1205 NN 20.36010 N 105.67194 E 99,93 CP000560
4 BM 0621 NN 16.09630 N 108.08954 E 99,93 CP000560
5 BM 0824 NN 16.27200 N 108.00317 E 99,93 CP000560
6 BM 1912 R 15.99740 N 107.99320 E 99,93 CP000560
7 CYS 0101 NN 12.65070 N 108.09832 E 99,93 CP000560
8 CYS 0208 NN 12.61560 N 108.12942 E 99,93 CP000560
9 CYS 0816 NN 12.49300 N 108.28791 E 99,93 CP000560
10 CYS 0901 NN 12.52710 N 108.35777 E 99,93 CP000560
1 CYS 0911 NN 12.52710 N 108.35777 E 99,93 CP000560
12 CBH 0101 NN 8.68555 N 106.59250 E 99,93 CP000560
13 CDH 0102 NN 8.68555 N 106.59250 E 99,93 CP000560
14 CBH 1701 R 8.68916 N 106.58861 E 99,93 CP000560
15 SP 1901 R 2228469 N 103.89341 E 99,93 CP000560

Bang 2. Hoat tinh khang ndm va vi khuan.

Hoat tinh khang ndm va vi khuén (D - d, mm)

Khang ném va vi khuan gay bénh cay

U

CP 1604 7 13 12
CP 1801 5 11 11
CP 1205 3 9 8
BM 0621 5 11 10
BM 0824 5 13 9
BM 1912 5 12 7
CYS 0101 6 12 7
CYS 0208 5 11 5
CYS 0816 2 12 4
CYS 0901 5 10 9
CYS 0911 4 11 10
CPH 0101 2 8 7
CbH 0102 4 8 6
CPH 1701 4 11 6
SP 1901 2 7 5
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Enzyme ngoai bao

Thir nghiém dich nuéi cdy ngoai bao cho thiy ca
15 chung B. velezensis déu sinh cic enzyme ngoai
bao 1a lipase, protease, amylase, CMCase, xylanase
va chitinase. Kich thudc vong phan giai trén tung
loai co chét 1a twong duong nhau va dugc thé hién
chi tiét trong bang 3.

Khi nang phan gidi phosphate khé tan va sinh
chat kich thich sinh truéng IAA

Bang 3. Kha nang sinh céac loai enzyme ngoai bao.

Muoi 1im chung B. velezensis déu co kha ning
phan giai phosphate kho tan Ca3(POs),. Mirc d¢ giai
phong phosphate v6 co vao trong moéi truong nudi
cAy giao dong tir 19,64 - 74,21 pg/ml. Bén canh do,
mot sb chung ciing c6 kha ning sinh chét kich thich
sinh truong thuc vat IAA kha rd rang nhu chiing
CDH 0101 (3,28 pg/ml) va SP 1901 (1,98 pg/ml);
mdt s6 chung sinh ham lwong TAA rat thip nhu CP
1604 va CYS 0101 (Béng 4).

Hoat tinh enzyme ngoai bao (D - d, mm)

Tén ching - —
Lipase Protease CMCase Amylase Chitinase Xylanase

CP 1604 11 23 20 17 23 20
CP 1801 11 23 20 17 23 17
CP 1205 10 23 17 16 24 17
BM 0621 11 25 18 16 23 20
BM 0824 9 23 19 16 21 17
BM 1912 10 23 15 16 23 20
CYS 0101 9 23 17 17 22 16
CYS 0208 9 23 19 16 21 17
CYS 0816 8 23 19 16 21 20
CYS 0901 9 23 18 16 21 17
CYS 0911 10 23 20 18 23 17
CPH 0101 8 23 20 15 22 20
CbH 0102 7 22 19 15 22 18
CPH 1701 7 21 20 16 22 18
SP 1901 6 19 16 18 22 19

Bang 4. Kha nang phan giai phosphate kho tan va sinh chét kich thich sinh trwéng 1AA.

Tén ching Lwong phosphate hoa tan (ug/ml + SD) Lwong IAA sinh ra (pg/ml £ SD)
CP 1604 49,67 + 0,61 0,69 £ 0,09
CP 1801 53,12 + 1,96 1,41 +£0,05
CP 1205 53,25+ 2,19 1,40 £ 0,04
BM 0621 54,45 + 5,13 1,18 £ 0,07
BM 0824 63,24 + 0,53 1,07 £ 0,08
BM 1912 61,21 +£2,99 1,44 £ 0,04
CYS 0101 19,64 +2,43 0,64 £0,12
CYS 0208 65,84 + 1,85 1,38 £ 0,04
CYS 0816 64,79 £ 1,12 1,30 £ 0,11
CYS 0901 63,03 + 1,34 1,55 + 0,08
CYS 0911 74,21 +0,74 1,33+0,11
CDH 0101 66,82 + 1,91 3,28 £0,09
CDH 0102 61,13 +1,37 0,88 + 0,06
CDH 1701 67,32 +0,73 0,89 £ 0,03
SP 1901 60,85 + 2,62 1,98 £0,10
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Pa dang kiéu gen ciia vi khuéin

Nhim phén tich tinh da dang v& mit di truyén cta
chc chung vi khuin B. velezensis phan lap tai cac viing
sinh thai khac nhau cta Viét Nam, k¥ thuat ddu van
tay rep - PCR sir dung 2 loai méi ERIC va GTGs di
duge thye hién. Di véi moi ERIC, phan trng PCR da
tao ra 11 loai bang DNA nam trong khoang kich
thude tir 500 - 5.000 bp. Sé lwong bing DNA tao ra
cho timg ching dao dong tir 6 dén 8. Phuwong phap
phan tich tinh trong ddng da xac dinh dugc 8 loai
kiéu gen voi 3 nhom ching co cing md hinh bing
DNA la ching CP 1604, CP 1801 va SP 1901; ching
BM 0621 va CYS 0208; va chung BM 0824, CYS
0101, CDH 0101, CDH 0102 va CDH 1701. Nam
ching con lai gdm CYS 0816, CYS 0901, BM 1912,
CYS 0911 va CP1205 s¢ hiru riéng mot loai kiéu gen
khéc nhau (Hinh 1). Tuong tw, di véi mdi GTGs,
phan tmg PCR d tao ra 15 loai bang DNA nim trong

CP 1604

CP 1801

SP 1901

CYS 0816

BM 0621

CYS 0208

CYS 0901
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CYS 0911

CP 1205
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CDH 1701
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khoang kich thugc tir 500 - 5.000 bp. S lugng bing
DNA tao ra cho timg ching dao dong tir 5 dén 8.
Phuong phap phén tich tinh tuong dong da xac dinh
duge 13 loai kiéu gen, trong do, chung CDH 0101 va
CDH 0102 dugc xép vao cing 1 nhom (Hinh 2).

Pé kiém chung lai kha ning phan tach cua 2 loai
mdi ERIC va GTGs trong k¥ thudt dau vén tay rep -
PCR, trinh tu da gen cta chung CP 1604 dugc phan
tich va so sanh vagi chung SP 1901. Trinh ty ADN
5.547 bp két ndi tir 6 gen gyrd, rpoB, purH, polC,
groEL va 16S rRNA cua hai ching nay sai khac
nhau 83 nucleotide véi sb Iuong sai khac lan luot
cho tirng gen 1a 25, 8, 20, 17, 12 va 1 nucleotide.
Trén cay phat sinh ching loai, chung SP 1901 va CP
1604 nim tach biét & 2 nhém B. velezensis khac
nhau (Hinh 3). Diéu d6 chimg t6, ky thuat diu van
tay rep - PCR sir dung mdi GTGs cho két qua phan
tach tot hon va chinh xac hon so véi mdi ERIC.
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Hinh 1. So db cay v& mdi twong ddng kiéu gen xay dwng bing ky thuat dau van tay rep - PCR st dung mdi ERIC clia cac
chlng B. velezensis phan 1ap tai cac vung sinh thai khac nhau cta Viét Nam.

THAO LUAN
B. velezensis 1a mot trong s& 8 loai vi khuin
thudc nhoém B. subtilis (Rooney et al., 2009). Pay la

loai duoc dé xuét dat tén vao nim 2005 sau phat hién
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vé kha nang sinh cac chét hoat dong bé mit va
lipopeptide khang khuan (Ruiz - Garcia et al., 2005).
Nam 2010, Madhaiyan et al. d@ mo ta loai B.
methylotrophicus phan 1ap tir dat ving ré lua & Han
Quéc. Bén canh kha nang st dung methanol,
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triethylamine va ethanol nhu nguén carbon, loai vi
khuan nay con c6 kha ning sinh céc cht nhu IAA va
ACC deaminase kich thich cdy trong phat trién
(Madhaiyan et al., 2010). Nam 2011, Boriss et al. da
phat hién ra mot nhom ching vi khudn gén giii véi
chung B. amyloliquefaciens FZBA42 ¢4 kha nang
song ndi cong sinh trong ré Arabidopsis trong khi do
nhém ching vi khuan gin giii v6i chung B.
amyloliquefaciens DSM 7 khong c6 kha nang nay.
Dua trén két qua lai DNA B. amyloliquefaciens dugc
tach ra thanh 2 loai phu 1a B. amyloliquefaciens
subsp. plantarum va B. amyloliquefaciens subsp.
amyloliquefaciens (Boriss et al., 2011). Gan day,
Chung et al. da md ta mét loai B. oryzicola sbng nodi
cong sinh trong 1é loa c6 kha nang kich thich thuce
vét phat trién, sinh cht khang nim va vi khuan giy
bénh cdy va c6 kha nang tang cuong hé mién dich

—CP 1604

——CP 1801

BM 0621

BM 0824

|BM 1912

- |CDH 1701

CYS 0816

|CDH 0101

|CDH 0102

— CYS 0901
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CP 1205

—CYS 0208

—CYS 0911
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0.68 0.76 0.84 0.92 1.00
Dice coefficient

cua thuc vat (Chung et al., 2015). Do s¢ hitu nhidu
dac tinh c6 loi quan trong cho cay tréng, cac loai vi
khuén ké trén da nhan dugc nhiu quan tim cia cac
nha nghién ctru; hon 30 ching phan lap tir cac ving
sinh thai khac nhau da duoc gidi trinh tu toan bd
genome dé tim hiéu vé mdi tuong tac giita vi khuén
va vit chu séng néi cong sinh (Dunlap ez al., 2015).
Song song vdi do, hé thong phén loai cua cac loai vi
khuan ké trén ciing duoc kiém ching lai. So sanh in

16n hon 84% (khac voi chi sb lai DNA-DNA thuc
nghiém trugc ddy). Chinh vi vy, B.
methylotrophicus, B. amyloliquefaciens  subsp.
amyloliquefaciens va B. oryzicola dugc chi dinh lai
vé tén loai dwoc dit ban dau 13 B. velezensis (Dunlap
etal., 2015).
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Hinh 2. So db cay v& mdi twong ddng kiéu gen xay dwng bang k¥ thuat ddu van tay rep - PCR s dung mdi GTGs clia cac
chlng B. velezensis phan 1ap tai cac vung sinh thai khac nhau cda Viét Nam.
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100 | Bacillus velezensis NRRL B-23189

0.02 Bacillus velezensis NRRL B-23190

Bacillus velezensis NRRL BD-621

83 t Bacillus velezensis FZB42

|

L Bacillus velezensis Mito-5-13

100 Bacillus velezensis Mito-7-4

9 L Bacillus velezensis Tikusei-14-1

B

SP 1901

100 78 — Bacillus velezensis Hitachioomiya-8-2

—

o | Bacillus velezensis NRRL BD-557
CP 1604

L Bacillus velezensis NRRL BD-545

2 |
—5

100 93no r Bacillus velezensis NRRL B-41580

‘ Bacillus velezensis NRRL B-4257

=5

100 h Bacillus velezensis NRRL BD-569

100 ! Bacillus velezensis NRRL BD-568
100

j Bacillus amyloliquefaciens NRRL BD-601
100 { Bacillus amyloliquefaciens DSM 7
100 Bacillus amyloliquefaciens NRRL B-14393

‘ Bacillus atrophaeus NRRL NRS-213

Bacillus mojavensis NRRL B-14698
100

100 —— Bacillus vallismortis NRRL B-14890
93

Bacillus subtilis subsp. subtilis NRRL NRS-744
100

o4 Bacillus tequilensis NRRL B-41771

L|:Bacillus subtilis subsp. inaquosorum NRRL B-23052

100 Bacillus subtilis subsp. spizizenii NRRL B-23049
Bacillus licheniformis DSM 13

100 i Bacillus sonorensis NRRL B-23154

Bacillus pumilus NRRL NRS-272

Bacillus cereus ATCC 14579

Hinh 3. M&i quan hé gitra chiing SP 1901 va CP 1604 trén cay phat sinh chiing loai va céc loai vi khuan thuéc nhém
Bacillus subtilis xay dwng dwa trén doan DNA 5.547 bp két ndi tir 6 gen gyrA, rpoB, purH, polC, groEL va 16S rRNA.
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Trong s6 cac loai vi khudn tmg dung lam ché
phdm phong trir cac loai bénh hai cay trong, Bacillus
duogc chi trong nghién ctru vi vi khuin c6 kha ning
tao ndi bao tir @& co thé tdn tai 1au trong ché phim &
didu kién bao quan thuong. Nhidu ching B.
velezensis dudi tén goi la B. amyloliquefaciens
subsp. amyloliquefaciens hodc B. amyloliquefaciens
da dugc cong bd vé kha nang dbi khang voi cac loai
vi sinh vét giy bénh cay tréng nhu chung L-H15 d6i
khang ndm F. oxysporum (Han et al., 2015); chung
S76-3 d6i khang ndm F. graminearum (Gong et al.,
2015); chung GR53 d6i khang ndm R. solani (Kang
et al., 2015); ching CNU114001 d6i khang véi 12
loai nim gay bénh ciy 1a Alternaria panax, Botrytis
cinerea, Colletotrichum acutatum, C. orbiculare,
Corynespora cassicola, F. oxysporum, Penicillium
digitatum, P. capsici, R. solani, Stemphliyum
lycopersici, Pyricularia grisea va Sclerotinia
sclerotiorum (Ji et al., 2013). Nhidu ching B.
velezensis c6 kha ning phong trir va giam thiéu bénh
cho cay trdng khi thir nghiém trong nha kinh nhu
dich nudi ciy va dich té bao cua chung NJZJSB3 di
bao vé 14 cay cai diu chdng lai hoan toan su x4m
nhiém cia nam Sclerotinia sclerotiorum (Wu et al.,
2014); lac xt 1y voi ching BZ6-1 da giam dugc ty 16
nhiém bénh héo xanh do R. solanacearum tir 84,5%
xudng 12,1% (Wang et al., 2014). Hon nita, khi bd
sung vi khudn B. velezensis vao phan hitu co lam
giam dang ké ty 1 nhidm bénh cta ciy trong nhu
chiing S20 1am giam ty 1& nhiém bénh héo xanh do vi
khudn R. solanacearum trén ciy ca tim tir 56%
xudng con 22% (Chen et al., 2014); chung HR62
lam giam ty 1é nhim bénh héo xanh do vi khuén R.
solanacearum trén ciy ca chua xudng 65% (Huang
etal, 2014).

Phén tich hé genome cila B. velezensis cho thiy
hon 9% hé genome clia vi khudn chira cac gen ma
hoa cac chit khang nidm va khang khuin
(Chowdhury ef al., 2015). Pa sb cac chit nay c6 ban
chit 1a peptide tong hop khéng qua ribosome nhur
bacylicin, lipopeptide (surfactin, fengycin, iturin va
bacillomycin) va polyketlde (difficidin, bacillaene va
macrolactin). Giéng nhu cac ching da cong b, 15
chung B. velezensis phan lap tai cac vung sinh thai
khac nhau & Viét Nam déu c6 kha ning san sinh chat
khang ndm va vi khuén gay bénh cdy. Bén canh do,
c4c ching nay déu co kha ning phéan giai phosphate
khé tan va mot sé ching nhu CPH 0101 va SP
10901 c6 kha ning sinh chét kich thich sinh truéng
IAA kha 13 rang trong mdi truong nudi ciy (Bang 4).
Céc dic tinh c6 loi cho cdy tréng nhu nay ciing da
dugc coéng bd trén modt sé chung B. velezensis

(Madhaiyan et al., 2010; Idris et al., 2004). Ngoai ra,
tat ca cac chung B. velezensis déu sinh cac enzyme
thiy phan ngoai bao la lipase, protease, amylase,
CMCase, xylanase va chitinase. Pay la nhitng dac
tinh quan trong nhim thac ddy qua trinh phan hiy
cac chét hitu co va 1a co so dé lya chon cac chung vi
khuén nay tng dung trong san xuit ché phdm 1 phin
compost hodc bd sung chung v&i phén bon hitu co
nhim thac day sy phat trién cta cy trong.

T4 hop két qua ciia k¥ thudt rep - PCR sir dung 2
loai mdi ERIC va GTGs cho thiy c6 14 loai kiéu gen
trong sb 15 ching B. velezensis nghién ctru. Chi c6
duy nhét 2 chung CPH 0101 va CDH 0102 phan lap
tr 1 miu dét co kidu gen tuong déng nhau. Két qua
rep - PCR dugc kiém chudn bang k§ thuat giai trinh
ty da gen khi 2 chung SP 1901 va CDH 1604 phan
tach 10 rang trén cay phat sinh chung loai. Dleu do
chimg t6 ¢6 su da dang rit cao vé mat di truyén cua
cac chung B. velezensis phan lap & cac vung sinh thai
khac nhau & Viét Nam. Nghién ciru ngoai thyc
nghiém dé danh gia kha ning thuc diy sy sinh
truong, phat trién va tao nang suét cho cay trong 1a
viéc lam can thiét nhim tim kiém cac chung B.
velezensis hitu ich st dung trong san xut ché phim
phan bon hitu co sinh hoc.

KET LUAN

15 chung B. velezensis phan lap dugc tur cac
vung sinh thai khac nhau cua Viét Nam thé hién su
da dang cao v& mit di truyén. Cac ching nay déu co
kha ning sinh téng hop cic chat khang nim va vi
khudn gy hai cdy trdng. Ngoai ra, cac chung nay
con co tiém ning sir dung trong san xut phan bén
hitu co vi sinh thong qua kha ndng phan gidi
phosphate khoé tan, sinh chét kich thich sinh truéong
thuc vat IAA va san sinh hang loat cac enzyme thiy
phan nhu lipase, protease, amylase, CMCase,
xylanase va chitinase. Cac chiing nghién ctru ¢6 tiém
ning cao trong tmg dung san xuat ché phdm sinh hoc
dung trong ndng nghiép.

Loi cam on: Nghién ciru ndy dugc tdi tro tir dé tai
mad s6 QG.13.12 cua Pai hoc Quoc gia Ha Noi.
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ON PREPARATION FOR BIO-FERTILIZER USING
ISOLATED FROM VARIOUS REGIONS IN

Trinh Thanh Trung', Dinh Thi Tuyet Van', Nguyen Phuong Lien?, Dao Thi Luong', Duong Van Hop!
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’National Institute for Control of Vaccine and Biologicals

SUMMARY

Bacillus velezensis is a species belonging to the bacterial group of B. subtilis species complex. Due to
various beneficial traits to plants, the bacterium has been received considerable attention for application in
disease control and crop productivity. In this study, we isolated 15 B. velezensis strains from various soils
collected in regions of Hoang Lien, Cuc Phuong, Bach Ma, Chu Yang Sin and Con Dao. All of the strains
demonstrated antagonistic activity against phythopathogenic fungi of Fusarium oxysporum, Sclerotium
hydrophilum, Rhizoctonia solani and Phytophthora capsici and rice blight bacterium Xanthomonas oryzae.
Those strains were capable of solubilizing Ca3(POs)2 and producing plant growth hormone of indole acetic acid
(IAA). Moreover, those strains produced a series of extracellular hydrolytic enzymes such as lipase, protease,
amylase, CMCase, xylanase and chitinase. Analysis of genetic diversity based on rep - PCR fingerprinting
technique showed that primer ERIC had greater discrimination than primer GTGs. Number of DNA banding
patterns generated by primer ERIC and GTGs were 8 and 13, respectively. Combination of DNA banding
patterns of both primers showed 14 different genotypes among 15 B. velezensis strains. Using multilocus
sequencing technique, genetic diversity was confirmed by a clear discrimination of strain CP 1604 and SP
1901 in two different clusters on phylogenetic tree. Due to the possession of many beneficial traits to plant
growth, pesticide protection and production of many hydrolytic enzymes, the B. velezensis strains in this study
have potential application on preparation of bio-fertilizer. Further investigation is needed in order to select an

appropriate strain for this application.

Keywords: Bacillus velezensis, Bacillus subtilis, bio-fertilizer, biocontrol, plant growth promoting bacteria
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