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Tém tat: Nhém Bacillus subtilis 12 mot nhém gdm it nhét 9 loai vi khuén c6 chung céc dic diém
kiéu hinh va c6 tinh twong ddng doan gen 16S rRNA cao. Pinh danh cic loai trong nhém nay ddi
héi phai sir dung t6 hop nhiéu k§ thuat phan loai hién dai. Tir 315 chung vi khudn hiéu khi sinh noi
bao tir phin l4p tai Sa Pa, chiing t6i da phan tich trinh tw gen 16S rRNA ctia 63 chiing vi khudn c6
ddc diém hinh thai khuin lac khdc nhau. Duy nhét ching SP 1901 dwoc phén loai vao nhém vi
khuén B. subtilis. D& xdc minh két qua trén, ching toi tién hanh phén tich trinh t 6 gen gyrA,
rpoB, purH, polC, groEL va 16S rRNA. Phén tich trinh ty va xy dung ciy phat sinh chung loai da
gen, chiung SP 1901 duoc dinh danh 1a loai B. amyloliquefaciens subsp. plantarum. Ching nay c6
kha nang ddng hoa va 1€n men nhiéu ngudn dudng, sinh trudng t6t & nhigt d 35 - 45°C, pH 5,0 -
9,0, ndng @6 mubdi NaCl 1,0 - 7,0%, c6 kha ning ton tai trong dich da day nhan tao, san sinh nhidu
loai enzyme cong nghiép nhu amylase, cellulose, xylanase, lipase, protease va phytase, sinh chét
khéng sinh khéng lai céc vi khuan Staphylococcus aureus, Escherichia coli va nam gy bénh cay
Fusarium oxysporum, sinh chét kich thich sinh truong TAA. Day 1a mot bio cdo dau tién tmg dung
k¥ thut phan tich trinh tw da gen dé phan loai chinh xdc mét chung vi khuan trong nhém B.
subtilis phan 1ap trong hé sinh thdi ty nhién ¢ Viét Nam dén loai. Vi nhiéu dic tinh quy, ching
SP 1901 c6 nhiéu tiém nang tmg dung vao san xuat cic san pham thuong mai chat lugng cao.

Tur khoa: Bacillus subtilis, Bacillus amyloliquefaciens, phén tich trinh ty da gen, enzyme ngoai bao.

1. Mé dau

Bacillus 12 mot trong nhitng vi sinh vt dau
tién dugc phat hién va md ta trong giai doan
dAu cia tién trinh phat trién nganh vi sinh vat
hoc ¢ cudi thé ky 19. Pay 1a mot chi 16n véi
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gin 200 loai vi khudn hiéu khi, hinh que, c6 kha
nang sinh noi bao tir dé chdng chiu cic diéu
kién bét thuong cta méi truong séng. Bacillus
phan bd rong rdi trong céc hé sinh thai ty nhién:
tr trén can dén dudi nude, tr nude ngot dén
nudc min va tir viing ven bd dén ddy céc Dai
Duong [1]. Bén canh cédc loai vi khuin gy
bénh cho con ngudi nhu B. anthracis va B.
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cereus, nhiéu loai vi khuén Bacillus, dac biét 1a
nhém B. subtilis, c6 tiém ning san xudt cdc san
phém thuong mai rng dung trong y hoc, trong
ndng nghiép va trong cdng nghiép thuc phém.
Vi 1€ d6, Bacillus da dugc quan tdm nghién ctru
& moi cip do trong té bao nhu giai ma trinh tu
genome, nghién ciru co ché diéu hoa va biéu
hién enzyme va protein, sang loc cic chét hoat
tinh sinh hoc tir cac san phém trao d6i chat béc
hai cling nhu ung dung cic ky thuat sinh hoc
hién dai trong phan loai vi sinh vét & cép do
loai va dudi loai [2-6].

H¢ théng phén loai Bacillus dua trén phan
tich trinh ty doan gen 16S rRNA bat dau tir
nhitng nam 1990 [7]. Theo d6, B. subtilis Cohn
1872 va nhiing loai cé quan hé g?m glii nhu B.
amyloliquefaciens,  B.
megaterium, B. coagulans, B. anthracis, B.
cereus va B. thuringensis dugc xép vao phén
nhém thr nhét (hay con goi 1a nhém “Bacillus
sensu tricto”) trong téng 65 phan nhém (hay
con goi la nhém “Bacillus sensu lato). Hon 20
niam qua, nhiéu loai vi khuén c6 quan hé gan
glii voi B. subtilis 33 dugc phan 1ap va mo ta.
Ching bao gdm it nhat 9 loai la B.
amyloliquefaciens, B.

licheniformis,  B.

atrophaeus, B.
axarquiensis, B. malacitensis, B. mojavensis, B.
sonorensis, B. tequilensis, B. vallismortis va B.
subtilis. Phuong phép phan loai truyén théng
dya trén hinh thdi té bao, bao tir cling nhu cac
déc tinh sinh héa khéng c6 kha nang phan tich
céc loai nay. Hon nita, hau hét cdc loai nay déu
¢6 muc d6 twong dong doan gen 16S rRNA rat
cao (16n hon 99%) mac du két qua lai DNA-
DNA cua tung loai véi B. subtilis nhd hon 70%.
Vi vay, 9 loai vi khuan Bacillus nay thuong
duogc chi dinh theo mét thuét nglr chung goi la
nhém B. subtilis. Nhiéu loai trong nhém nay da
dugc phan tach thanh céc loai phy, vi du nhu B.
subtilis dugc chia thanh B. subtilis subsp.
subtilis, B. subtilis subsp. spizizenii, B. subtilis

subsp. inaquosorum; B. amyloliquefaciens dugc
chia thanh B.
amyloliquefaciens va B. amyloliquefaciens

amyloliquefaciens  subsp.

subsp. plantarum [8-10].

Bén canh viéc phén loai dya trén trinh tu
gen 16S rRNA, mot sb gen khic nhu DNA
gyrase subunit A (gyrA), DNA gyrase subunit B
(gyrB) va two-component sensor histidine
kinase (CheA) da dugc st dung phan loai cac
loai trong nhém B. subtilis [11-13]. Gan day,
xay dung cdy phat sinh chuing loai trén trinh ty
da gen (gyrA, rpoB, purH, polC, groEL va 16S
rRNA) da dugc tng dung trong phan loai cic
loai hoac dudi loai B. subtilis [9, 14]. Trong
nghién ciru nay, chiing toi tién hanh lya chon
ching vi khuén thudc nhém B. subtilis phan 1ap
tr mau dat Sa Pa [15] va mg dung k¥ thuéat
phan tich trinh tu da gen dé phén loai chinh xdc
dén loai.

2. Vit liéu va phwong phap

* Mdu ddt, méi triong nudi cdy va phirong
phdp phan ldp vi khudn

Vao thang 11 nim 2010, ching toi tién
hanh ldy 19 méu dat tai rimg Qudc gia Hoang
Lién va céc rudng canh tac ndng nghiép lan can.
Phuong phép léy mau, bao quin, van chuyén
méiu va phan 1ap vi khuin dwoc md ta chi tiét
trong bdo cdo cua Trung va cong su (2011)
[15].

* Thir kha néang lén men va dong héa cdc
nguon dwong

Kha niang 1én men va ddng héa cic loai
duong khéc nhau dugc thtr nghiém theo hudng
dan cua kit API 50 CHB (Biomerieux, Phap).

* Xdc dinh khd nang sinh enzyme ngoai bao

Hoat tinh cua 19 loai enzyme duoc thi trén
thanh API ZYM (Biomerieux, Phdp) theo
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huéng dan ctia nha san xuat. Ngoai ra, hoat tinh
amylase, cellulose, xylanase, lipase, protease va
phytase dugc thir theo phuong phap khuéch tin
trén ban thach chira 0,1% co chét twong Ung la
tinh bt tan, CMC, xylan, tributyrin, cazein va
phytic axit.

* Khd ndng sinh chat khdng sinh theo
phwong phdp khuéch tdn trén thach

Chung vi khuan hoat héa duogc céy vach
trén moi truong thach TSA (Becton Dickinson).
Sau 30 gio nudi cdy & 28°C, thoi thach nudi cdy
vi khuén duoc duc béng 6ng kim loai (@ 6 mm)
va dugc chuyén sang moi truong NA da cdy sin
cdc vi khuén kiém dinh 13 S. aureus, E. coli, P.
aeruginosa, Salmonella sp., Shigella sp. va moi
truong Czapeck da cdy sdn nam kiém dinh 1a F.
oxysporum. Sau 24 gid nudi cay ddi véi vi
khuan & 37°C va 72 gid nudi dbi véi nim &
28°C, hoat tinh khdng sinh dwgc xdc dinh dua
trén sy xuat hién vong trc ché xung quanh thoi
thach.

* Kha nang sinh chat kich thich sinh truong
IAA

Chung vi khuan hoat héa duoc cdy vao binh
tam gidc 100 ml chura 25 ml méi truong dich
thé NA c6 bd sung voi L-tryptophan (Merck,
Puc) nong do cubi 12 5 mM. Sau 48 gid nudi
lic 180 v/p ¢ 37°C, dich nudi vi khuan duoc ly
tam & 8,000 v/p trong 10 phiit dé loai bo té bao.
Kha ning sinh chit kich thich sinh trudng
indole-3-acetic acid (IAA) dugc xac dinh nhu
md ta cua Gutierrez va cong su, 2009 [16].

* Phdn tich trinh ty da gen

Phan g PCR khuéch dai va gidi trinh ty 6
doan gen gyrase subunit A (gyrA), RNA
polymerase (rpoB),
phosphoribosylaminoimidazolecarbox-amide
formyltransferase (purH), DNA polymerase I1I
subunit alpha (polC), 60 kDa heat-shock protein

subunit B

groEL (groEL) va 16S rRNA dugc thuc hién
vé&i céc cap mdi theo mo ta ciia Rooney va cong
su (2009) [9]. Trinh ty 6 gen nay duoc dang tai
trén ngan hang gen NCBI v&i ma hiéu cua céc
trinh ty 1an luwgt 1a JX403999, JX404000,
JX404001, JX404002, JX404003 va JX404004.

* Xay dung cdy phdt sinh chung logi

Trinh ty da gen cua chung vi khuan nghién
clru ¢6 chiéu dai 5.547 bp duoc két ndi theo thir
tu doan 928 bp cia gen gyrA, doan 964 bp cua
gen rpoB, doan 875 bp cua gen purH, doan 777
bp cta gen polC, doan 835 bp clia gen groEL va
doan 1,168 bp cua gen 16S rRNA. Trinh ty da
gen cua cic loai quan hé g?m glii trong nghién
ctru cua Kobo va cong su (2011) [14] duogc tai
vé tlr ngan hang gen NCBI
(http://www.ncbi.nlm.nih.gov/). Cay phat sinh
chung loai dugc xdy dung theo phuong phdp
Neighbor joining stt dung phép todn Tamura -
Nei v6i do lap lai 1,000 lan trén phdn mém
MEGA phién ban 5.05.

3. Két qua

* Phan ldp vi khudn va lya chon chung vi
khudn nghién ciru

315 chung vi khuén hiéu khi sinh néi bao tir
dugc phéan 1ap tir 10 mau dat rimg Hoang Lién
va 9 mau dét ndng nghiép xung quanh rimg tai
huyén Sa Pa, Lao Cai. Dya vao mau séc, kich
thude va hinh thai bé mat khuan lac, 63 (20%)
ching vi khuan da duoc Iya chon va phan loai
dua trén phuong phdp phan tich trinh tu gen
16S rRNA [15]. Trong s nay, 41 (65%) chung
duoc phan loai vao chi Bacillus dya trén co so
dir liéu Eztaxon-e cap nhat dén ngay
16/05/2012. Dé lya chon céc ching thugc nhém
B. subtilis, ching t6i tién hanh xdy dung ciy
phét sinh chung loai dya trén trinh tu gen 16S
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rRNA. Cung véi 9 loai trong nhém B. subtilis
[1], chi duy nhét ching SP 1901 c6 quan hé gan
glii voi cac loai trong nhém B. subtilis (Hinh
1). Trén co s& dit liéu NCBI, trinh ty doan 16S
tDNA ctia ching SP 1901 twong dong véi 90
trinh tu cta cac loai thuoc nhém B. subtilis, 47
trinh ty cda loai B. amyloliquefaciens, 21 trinh
ty cia loai B.
plantarum, 10 trinh tu trong hé gen cia chung
B. amyloliquefaciens subsp. plantarum CAU
B946 va B. amyloliquefaciens FZB42 va 43
trinh tu cua loai B. subtilis. Trén co so dir liéu
EzTaxon-e, trinh ty doan 16S rDNA cua chung
SP 1901 tuong ddng cao nhdt voi loai B.
amyloliquefaciens subsp. plantarum FZB42 la
99,93%:; loai B. methylotrophicus la 99,79%;
loai B. subtilis subsp. subtilis NCIB 3610 la
99,72%; B. vallismortis DSM 11031 1a 99,65%;
B. amyloliquefaciens subsp. amyloliquefaciens
DSM 7 1a 99,65% va v&i B. siamensis PD-A10
12 99,51%. Chi sé tuong dong doan 16S rDNA
cia chung SP 1901 giao dong tu 99,51 -
97,73% ddi véi céac loai B. tequilensis 10b, B.
subtilis subsp. inaquosorum BGSC 3A28, B.
subtilis subsp. spizizenii NRRL B-23049, B.
mojavensis  IFO 15718,  Brevibacterium
halotolerans DSM 8802, B. atrophaeus JCM
9070, B. licheniformis ATCC 14580, B. aerius
24K va B. sonorensis NRRL B-23154.

* Phan logi chung vi khuan SP 1901 diwa
trén phdn tich trinh tw da gen

amyloliquefaciens subsp.

Dé xédc nhén lai két qua phén tich trén co so
dir liéu NCBI va EzTaxon-e, chiing t6i tién
hanh phan tich trinh tw 5 gen khic 1a gyrA,
rpoB, purH, polC va groEL. Két hop véi trinh
tu gen 16S rRNA, chiing t6i tién hanh xy dung
cay phan loai cho ching SP 1901 cung véi cic
loai trong nhém B. subtilis da cong bd [9, 10,
14]. Két qua phan tich cho thdy, chung SP 1901
duoc xép vao nhém loai B. amyloliquefaciens
subsp. plantarum va phan tich rd rang véi

nhém loai B. amyloliquefaciens  subsp.
amyloliquefaciens cling nhu nhiing loai khéc
trong nhém B. subtilis (Hinh 3). Vé6i két qua
thu dugc, chiing t6i két luan chung SP 1901 1a
loai B. amyloliquefaciens subsp. plantarum.

* Pac diém sinh hoc cua chung vi khudn SP
1901

Chung B. amyloliquefaciens  subsp.
plantarum SP 1901 1a vi khuan hiéu khi, hinh
que, kich thudc té bao (3,2-3,9 x (0,9 - 1,0
um, dimg riéng r& hoic xép d6i. Chung SP
1901 c6é kha nang sinh ndi bao tir hinh try,
thuong nam léch vé mot phia t& bao nhung
khong 1am bién dang hinh que dic trung cua té
bao. Trén mdi truong nudi cdy thach NA, khuén
lac dang tron, c6 mau tr?ing stra. Bé mat khuan
lac kho, 15i va san sii. Mép khuén lac c6 dang
hinh rang cua. Khuéan lac bdm chéc vao thach
sau 2 ngly nudi ciy.

Chung B. amyloliquefaciens  subsp.
plantarum SP 1901 ¢6 kha ning ddong héa tdt
19 loai duong la glycerol, D - glucose, D -
fructose, inositol, D - mannitol, D - sorbitol,
methyl - oD - glucopyranoside, N -
acetylglucosamine, amygdalin, arbutin, esculin,
salicin, D - cellobiose, D - maltose, sucrose, D -
trehalose, amidon (tinh bot), glycogen va
gentiobiose; déng héa yéu L - arabinose, D -
ribose, D - xylose, D - lactose va potassium 2 -
ketogluconate; 1én men 24 loai dudng trén téng
s6 49 loai dudng thir nghiém dé tao thanh axit
la glycerol, L - arabinose, D - ribose, D -
xylose, D - glucose, D - fructose, inositol, D -
mannitol, D - sorbitol, methyl - oD -
glucopyranoside, N - acetylglucosamine,
amygdalin, arbutin, esculin, salicin, D -
cellobiose, D - maltose, D - lactose, sucrose, D
- trehalose, D -raffinose, amidon (tinh bdt),
glycogen va gentiobiose.
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Chung SP 1901 sinh truéng tbt trong giai
nhiét d6 20°C - 55°C v&i khoang nhiét do téi vu
1a 35°C - 45°C; pH 5,0 - 9,0 véi pH tbi vu 12
7,0; va néng d6 NaCl 1,0 - 7,0%. Ching B.
amyloliquefaciens subsp. plantarum SP 1901 c6
kha niang sinh truéng t6t trén mdi trudng cé
chua 1% ox-bile nhung yéu trén moi truong cé
chira ox-bile tir 3% trd 1én. Té bao cia ching
SP 1901 c6 thé ton tai trong dich da dy nhan
tao & pH 2,0 va pH 3,0 sau khi xtr Iy 3 gio ¢
37°C.

1086€2 20LY wUS|oHenb|OIAHE B

Trén mdi trudng thach chira 0,1% co chit,
chung B. amyloliquefaciens subsp. plantarum
SP 1901 c¢6 kha nang sinh cdc loai enzyme
ngoai bao nhu amylase, cellulose, lipase,
phytase, protease va xylanase (Hinh 2). Trén
thanh tht API ZYM, chung SP 1901 c6 kha
nang sinh esterase (C 4), esterase lipase (C 8),
lipase (C 14), acid phosphatase, naphthol-AS-

BI-phosphohydrolase va a-glucosidase.

Hinh 1. Ciy phat sinh chung loai ctia 37 chiing vi khun Bacillus phan 14p tai Sa Pa va 9 loai thuéc nhém
Bacillus subtilis dga trén phan tich trinh ti 16S rDNA. Mii tén chi vi tri phan loai cua chiing SP 1901.
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Hinh 2. Kha nang sinh cdc hoat cht ngoai bao ciia ching vi khuin B. amyloliquefaciens subsp. plantarum SP
1901. Sinh chat khang sinh khang Shigella sp. (A), E. coli (B) va S. aureus (C); Sinh enzyme ngoai bao protease
(E), xylanase (F), amylase (G), cellulose (H) va phytase (I).

Chung B. amyloliquefaciens  subsp.
plantarum SP 1901 c6 kha ning sinh chat
khang sinh khang lai cdc loai vi khudn Gram
(+) va Gram (-) giy bénh trén nguodi nhu S.
aureus, E. coli, P. aeruginosa va Shigella sp.
(Hinh 2) hoic nim giy bénh ciy la F.
oxysporum va c6 kha ning sinh chét kich thich
sinh trudng [AA.

4. Thao luin

B. amyloliquefaciens dugc Fukomoto phét
hién vao nidm 1943 nho khd nadng sinh o-
amylase va protease. Tai thoi diém d6, B.

amyloliquefaciens dugc xem nhu mot dong
khéc cua loai B. subtilis hay loai phu B. subtilis
subsp. amyloliquefaciens. Dén nam 1987, B.
amyloliquefaciens madi dugc tach ra thanh mot
loi riéng dua trén két qua lai DNA lan luot 1a
23, 15 va 5% so voi cac loai B. subtilis, B.
licheniformis va B. pumilus [17]. Tt d6 dén
nay, nhiéu ching B. amyloliquefaciens phan 1ap
tir cdc hé¢ sinh thdi khdc nhau ¢ cdc vung dia ly
khac nhau da dugc cong bb. Nam 2010, Borriss
va cong su da chirng minh sy khac biét vé chi
s6 lai DNA, chi sb so sdnh hé gen bang k¥ thuat
microarray (microarray - based comparative
genomic hybridization), tinh tuong dong cua
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toan by hé genome va phé cdc chét hoat tinh
lipopeptide va polypeptide gitta mot nhém B.
amyloliquefaciens DSM 7 khong cé kha nang
va mot nhém B. amyloliquefaciens FZB42 c6
khé néng séng ndi cong sinh trong ré cay thuc
vat. Dua vao két qua thu dugc, Borriss da dé
Xuét tich B. amyloliquefaciens thanh 2 nhém
loai phu 1a B. amyloliquefaciens subsp.
plantarum (cé kha nang séng ndi cdng sinh
trong ré ciy thuc vat) va B. amyloliquefaciens
subsp. amyloliquefaciens (khdong c6 kha nang
séng ndi cdng sinh trong ré cay thyc vat) [10].

Phan loai céc loai trong nhém B. subtilis n6i
chung va B. amyloliquefaciens n6i riéng doi hoi
phai c6 su td hop ctia nhidu phuong phap phéan
loai hién dai. Dya vao k¥ thuat phan tich trinh
tuw da gen (MLSA), Rooney va cong su (2009)
da phat hién mdt nhém loai nam téch biét véi
cic loai trong nhdm B. subtilis subsp. subtilis
va B. subtilis subsp. spizizenii trén cdy phan
loai xdy dung tur 6 trinh tu gen gyrA, rpoB,
purH, polC, groEL va 16S rRNA [9]. Trén co
s& phén tich dit liéu khdi phd MALDI - TOF va
thanh phan axit béo (FAME), ong da dé xut
mot nhom loai madi d6 1a loai phu B. subtilis
subsp. inaquosorum. Mac du nghién ctiu cua
Borriss va cdng sy (2010) khong dé xuét ky
thuat phan tich trinh ty da gen nhung trén ciy
phén loai 6 gen ctia Rooney va cong su da chi
r6 sy tich biét gita 2 nhém B.
amyloliquefaciens DSM 7 va B.
amyloliquefaciens FZB42. Vi vay, khi phan tich
ciy phét sinh chung loai trén nhém vi khuén B.
subtilis phan 13p tu thyc phém 1én men tai Nhat
Bén, Kubo va cong sy (2011) da rng dung phan
tich trinh tu 6 gen va da phan tich rd cic chung
dudi loai B. amyloliquefaciens. Phan tich trinh
tu gen 16S rRNA cua ching vi khudn SP 1901
dua trén co s¢ dir liéu NCBI va EzTaxon-e da
tao nén két qua phan loai khac biét nhau va
khong 16 rang. Vi vay, ching t6i da st dung

phuong phap phan tich cdy phan loai trén 6
trinh ty gen va da xdc dinh chung SP 1901
thuoc loai B. amyloliquefaciens subsp.
plantarum (Hinh 3) [10, 9, 14].

B. amyloliquefaciens dugc biét dén voi
nhiéu ung dung trong sin Xudt céc san phém
thuong mai nhu san Xuét enzyme cong nghiép.
Enzyme tu Bacillus nhu amylase, cellulose,
protease va lipase c6 nhidu dic tinh quy nhu
kha nang hoat dong t6t trong dai pH rong va
bén nhiét. Do d6, enzyme tur Bacillus da dugc
mg dung nhiéu trong cong nghiép ché bién
thuc phém, cong nghiép dét may, cong nghiép
gidy va cong nghiép san xuat chat tdy rira [18].
Tu nhitng ndm 1943, B. amyloliquefaciens da
duoc su dung dé san xuat 2 loai enzyme cung
cép trén thi truong la a-amylase va protease
[17] véi sersine protease (subtilisin BPN’) cung
cép cho thi truong san xudt chat tdy rira [19].
Bén canh d6, nhém B. amyloliquefaciens noi
cong sinh ré cdy sinh phytase di dugc cong bd
va gen ma héa phytase da duoc biéu hién thanh
cong trong t& bao B. subtilis [20]. Phytase 1a
enzyme phan giai phytate khé tan trong céc loai
rau, cu va qua thanh myo-inositol va cdc dang
phosphate hoa tan dé hép thu trong h¢ tiéu héa
ddng vat. Vi vay, phytase da dugc bd sung vao
thirc n chan nudi nhim ning cao hiéu qua sir
dung thirc an cho nhém dong vat da dﬁy don va
lam giam nguy co & nhiém méi truong do ham
luong phosphate du thwra thai ra moi truong
nudc [21]. Trong thir nghiém cua ching tdi,
chung SP 1901 san sinh nhiéu loai enzyme
ngoai bao. Mdc du chua t6i wu héa thanh phé‘m
mdi trudng nudi cdy ciing nhu diéu kién nudi
cdy tdi wu nhung trén mdi truong khodng co
ban ¢6 bd sung nguén duong glucose, chung SP
1901 da san sinh mot lugng 16n amylase,
cellulase, lipase, phytase, protease va xylanase.
Két qua thir bang thanh thir API ZYM cho thiy,
chung SP 1901 c6 kha ndng phan cit cdc loai
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lipid ¢6 gbc tir C4 dén C14. Piéu d6 cho thiy,
chung B. amyloliquefaciens subsp. plantarum
SP 1901 phéan 14p tai khu rung tu nhién Hoang
Lién c6 nhiéu tiém ning sin xuit cic loai
enzyme cong nghiép.

Chung B.
plantarum SP 1901 c¢6 kha nang sinh khing
sinh diét khudn va nim giy bénh. Hon 50 ndm
qua, cic loai thugc nhém B. subtilis dd dugc
biét nho kha ning sinh cdc chit khang sinh
khang vi khudn va nim gdy bénh hodc san sinh
céc san phdm trao dbi bac hai khac nhu chat
khang virus, chit khéng ung thu va chit trc ché
mién dich [5]. Chat khéng sinh tur Bacillus cé
ban chat 1a céc peptide duoc téng hop qua
ribosome (con goi 1a bacteriocin hodc
lantibiotics). Lantibiotics ¢6 phd khing khuin
hep va thudng tng dung trong bao quan thuc
pham [22]. Nhiéu chat khdng sinh c6 ban chét
peptide tong hop khong qua ribosome ciing da
duoc cong bd tir loai B. amyloliquefaciens nhu
bacylicin, lipopeptide (surfactin, fengycin,
iturin va bacillomycin) va  polyketide
(difficidin, bacillaene va macrolactin) [23, 5,
24]. Bacylicin 1a chét dipeptide duoc tao nén tir
L - analine va mft amino acid hiém L -
anticapsin. Bacylicin c¢6 kha ning trc ché vi
khuéan Erwinia amylovora giy bénh chéy 14 trén
tdo va 18. Surfactin 13 chat hoat dong nhu chat
téy trén mang té bao, chit nay c6 tinh khang
khudn, khdng virus va khang viém. Iturin,
fengycin va bacillomycin la cac lipopeptide
vong ¢6 tinh khang nim giy bénh ciy. Nghién
ciru gan day cho thdy, mot s6 chét peptide

amyloliquefaciens  subsp.

gidng iturin tir B. amyloliquefaciens c6 kha
nang di¢t Paenibacillus larvae gay bénh trén
ong mét [25]. Difficin 12 chét khang sinh phd
rong, chit nay tc ché qua trinh téng hop protein

va ¢6 kha ning wc ché Erwinia amylovora.
Bacillaene ciing 1a mot chit trc ché téng hop
protein & té bao prokaryotes. Macrolactin la
mdt chit khang khuén Gram duong.

Nho kha nang phan gidi cic loai
carbohydrate cung kha nang sinh cdc chét
khang nam va IAA kich thich sinh truong thuc
vat, chung SP 1901 da chiing minh tiém nang
tmg dung san xuit phan bén vi sinh. Thi
nghiém thyc té trén déng ruéng da chimg minh
khi b sung ché phim chira vi khuan B.
amyloliquefaciens FZB24 da lam tang 30% san
Iwong thu hoach bong so voi dbi ching bd sung
v6i N:P:K (kg/ha) 1a 180:120:60. D6 1a két qua
cua kha nang séng ndi cong sinh trong ré cay
cua B. amyloliquefaciens, qua d6 lam tang kha
nang hép thu chét dinh dudng cua ciy [26, 27].

B. amyloliquefaciens 1a nhling vi sinh vat an
toan (GRAS) va c6 thé ding nhu probiotics dé
b6 sung vao thtrc an hoac nudce uéng nham cin
bang hé vi sinh duong rudt, qua d6 ngin ngira
va phong chdng cac bénh tiéu chay thudng gap.
Ngoai ra, vi sinh vt trong probiotics con ting
cuong kha ning dung nap lactose, diéu hoa hé
thong mién dich va ting cuong sic khoe con
ngudi [28, 29]. Nhiu bang chimg cho thiy B.
amyloliquefaciens da dugc sit dung trong ché
phim  probiotics [30, 31]. Chung B.
amyloliquefaciens subsp. plantarum SP 1901
phan 1ap trong dat rimg Hoang Lién c6 kha
nang sinh cdc chat khang sinh khang vi khuan
gdy bénh duodng rudt nhu E. coli, Salmonella
sp. va Shigella sp.; c6 kha niang ton tai trong
dich da d?ly nhan tao; va c6 kha ndng Ién men
duodng lactose. D6 1a nhiitng dic tinh tiém ning
clia cdc chung ding trong san xudt ché phdm
probiotics.
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Hinh 3. Ciy phit sinh ching loai ctia chiing SP 1901 va céc loai vi khuan thudc nhém Bacillus subtilis xdy dung

dya trén doan ADN 5.547 bp két ndi tir 6 gen gyrA, rpoB, purH, polC, groEL va 16S rRNA.

5. Két luan

Trong nghién curu nay, ching toi da st dung
k¥ thudt phan tich trinh ty da gen dé phan loai
ching vi khuin SP 1901 dén loai B.
amyloliquefaciens subsp. plantarum. Theo
chiing t6i, ddy 1a nghién ctru dau tién cong bd
chinh xdc mot loai vi khudn phan 1ap trong hé
sinh théi ty nhién ¢ Viét Nam dén cap do dudi
loai dya trén viéc phan tich trinh ty da gen. Kha
ning sinh enzyme ngoai bao va céc chit c6 hoat

tinh sinh hoc cuia chung vi khuan SP 1901 da
duoc nghién ctru. Ching vi khuan SP 1901 ¢6
nhiéu tiém ning Gmg dung san xuit cic enzyme
thwong mai, ché pham phong trir ndm gdy bénh
cdy, ché pham lam phan bén hitu co vi sinh
hodc ché pham probiotics. Téi uvu héa diéu kién
nudi cdy dich thé va nudi cdy xdp can duoc
nghién ctru trién khai nhim tao nén céc ché
pham thuong mai chét luong cao c¢6 ngudn gbe
tur tai nguyén vi sinh vat cua Viét Nam.



68

T.T. Trung va nnk. /Tap chi Khoa hoc DHQGHN, Khoa hoc Tw nhién va Cong nghé, Tap 29, S6'3 (2013) 59-70

Loi cam on

Cong trinh nay dugc hoan thanh véi sy hd

trg kinh phi tir nhiém vy: “Khai théc ngudn gen
xa khuan va vi khuin cho san xuit enzyme
cong nghiép” - ma s6 20/2010/NVQG.

Tai liéu tham khao

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

P.D. Vos, G.M. Garrity, D. Jones, Bergey's
manual of systematic bacteriology. Springer
Science (2009).

X.H. Chen, A. Koumoutsi, R. Scholz,
Comparative analysis of the complete genome
sequence of the plant growth-promoting
bacterium Bacillus amyloliquefaciens FZB42.
Nat Biotechnol 25 (2007) 1007-1014.

A. Koumoutsi, X.H. Chen, J. Vater & .Borriss,
DegU and YczE positively regulate the
synthesis of bacillomycin D by Bacillus
amyloliquefaciens strain FZB42. Appl Environ
Microbiol 73(2007) 6953-6964.

AM. Herzner, J. Dischinger, C. Szekat,
Expression of the lantibiotic mersacidin in
Bacillus amyloliquefaciens FZB42. PLoS One 6
(2011) e22389.

E. Sansinenea & A. Ortiz, Secondary
metabolites of soil Bacillus spp. Biotechnol Lett
33(2011) 1523-1538.

B. Fan, L.C. Carvalhais, A. Becker, D.
Fedoseyenko, N. Vonwiren & R. Borriss,
Transcriptomic profiling of Bacillus
amyloliquefaciens FZB42 in response to maize
root exudates. BMC Microbiol 12(2012) 116.

C. Ash, J.ALE. Farow, S. Wallbanks & M.D.
Collins, Phylogenetic heterogeneity of the
genus Bacillus revealed by comparative
analysis of small-subunit-ribosomal RNA
sequences. Letters in Applied Microbiology
13(1991) 202-206.

L.K. Nakamura, M.S. Roberts & F.M. Cohan,
Relationship of Bacillus subtilis clades
associated with strains 168 and W23: a proposal
for Bacillus subtilis subsp. subtilis subsp. nov.
and Bacillus subtilis subsp. spizizenii subsp.
nov. Int J Syst Bacteriol 49 (1999) 1211-1215.

A.P. Rooney, N.P. Price, C. Ehrhardt, J.L.
Swezey & J.D. Bannan, Phylogeny and
molecular taxonomy of the Bacillus subtilis

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

species complex and description of Bacillus
subtilis subsp. inaquosorum subsp. nov. Int J
Syst Evol Microbiol 59(2009) 2429-2436.

R. Borriss, X.H. Chen, C. Rueckert,
Relationship of Bacillus amyloliquefaciens
clades associated with strains DSM 7T and
FZB42T: a proposal for Bacillus
amyloliquefaciens subsp. amyloliquefaciens
subsp. nov. and Bacillus amyloliquefaciens
subsp. plantarum subsp. nov. based on complete
genome sequence comparisons. Int J Syst Evol
Microbiol 61(2011) 1786-1801.

J. Chun & K.S. Bae, Phylogenetic analysis of
Bacillus subtilis and related taxa based on
partial gyrA gene sequences. Antonie Van
Leeuwenhoek 78(2000) 123-127.

O.N. Reva, C. Dixelius, J. Meijer & F.G. Priest,
Taxonomic  characterization  and  plant
colonizing abilities of some bacteria related to
Bacillus  amyloliquefaciens and  Bacillus
subtilis. FEMS Microbiol Ecol 48(2004) 249-
259.

L.T. Wang, FL. Lee, C.J. Tai & H. Kasai,
Comparison of gyrB gene sequences, 16S
rRNA gene sequences and DNA-DNA
hybridization in the Bacillus subtilis group. Int J
Syst Evol Microbiol 57(2007) 1846-1850.

Y. Kubo, A.P, Rooney, Y. Tsukakoshi, R.
Nakagawa, H. Hasegawa & K. Kimura,
Phylogenetic analysis of Bacillus subtilis strains
applicable to natto (fermented soybean)
production. Appl Environ Microbiol 77(2011)
6463-6469.

T.T. Trung, N. T. T. Thuy, N. M. Hung, b. T.
Luong va D. V. Hop, So sdnh sy da dang vé vi
khuan hiéu khi sinh noi bao tir tai rimg Quédc
gia Hoang Lién va cdc viing dit canh tic nong
nghiép 1an can. Hoi nghi khoa hoc toan Quéc vé
sinh thdi va tai nguyén sinh vat lan 4(2011)
996-1003.

C.K. Gutierrez, G.Y. Matsui, D.E. Lincoln &
C.R. Lovell, Production of the phytohormone
indole-3-acetic acid by estuarine species of the
genus Vibrio. Appl Environ Microbiol 75(2009)
2253-2258.

F.G. Priest, M. Goodfellow, L.A. Shute &
R.C.W. Berkeley, Bacillus amyloliquefaciens
sp. nov. norn. rev. Int J Syst Bacteriol
37(1987) 69-71.

J.L. Barredo (2005) Microbial Enzymes and

Biotransformations. Humana Press Inc. 151-
180.



T.T. Trung va nnk. /Tap chi Khoa hoc DHQGHN, Khoa hoc Ty nhién va Cong nghé, Tdp 29, S6'3 (2013) 59-70 69

(19]

(20]

(21]

(22]

(23]

[24]

[25]

R. Gupta, QK. Beg & P. Lorenz, Bacterial
alkaline proteases: molecular approaches and

industrial  applications. ~ Appl  Microbiol
Biotechnol 59(2002) 15-32.
E.E. Idriss, O. Makarewicz, A. Farouk,

Extracellular phytase activity of Bacillus
amyloliquefaciens FZB45 contributes to its
plant-growth-promoting effect. Microbiology
148(2002) 2097-2109.

S. Fu, J. Sun, L Qian & Z. Li, Bacillus phytases:
present scenario and future perspectives. Appl
Biochem Biotechnol 151(2008) 1-8.

H. Lee & H.Y. Kim, Lantibiotics, class I
bacteriocins from the genus Bacillus. J
Microbiol Biotechnol 21(2011) 229-235.

A. Arguelles-Arias, M. Ongena, B. Halimi, Y.
Lara, A. Brans, B. Joris & P. Fickers, Bacillus
amyloliquefaciens GA1l as a source of potent
antibiotics and other secondary metabolites for
biocontrol of plant pathogens. Microb Cell Fact
8(2009) 63.

F. Alvarez, M. Castro, A. Principe, G. Borioli,
S. Fischer, G. Mori & E. Jofre, The plant-
associated Bacillus amyloliquefaciens strains
MEP?2 18 and ARP2 3 capable of producing the
cyclic lipopeptides iturin or surfactin and
fengycin are effective in biocontrol of
sclerotinia stem rot disease. J Appl Microbiol
112(2012) 159-174.

L.B. Benitez, R.V. Velho, A. de Souza da
Motta, J. Segalin & A. Brandelli, Antimicrobial
factor from Bacillus amyloliquefaciens inhibits

[26]

[27]

(28]

[29]

[30]

[31]

Paenibacillus larvae, the causative agent of
American foulbrood. Arch Microbiol 194(2012)
177-185.

A.V. Yao, H. Bochow, S. Karimov, U. Boturov,
S. Sanginboy & K. Sharipov Effect of FZB42
Bacillus subtilis as a biofertilizer on cotton
yields in field tests. Arch Phytopathol Plant Prot
39(2006) 323-328.

B. Fan, R. Borriss, W. Bleiss & X. Wu, Gram-
positive rhizobacterium Bacillus
amyloliquefaciens FZB42 colonizes three types
of plants in different patterns. J Microbiol
50(2012) 38-44.

M.E. Sanders, Probiotics: definition, sources,
selection, and uses. Clin Infect Dis 46 (2008)
58-61; discussion 144-151.

M. Saxelin, Probiotic formulations and
applications, the current probiotics market, and
changes in the marketplace: a European
perspective. Clin Infect Dis 46 (2008) 76-79;
discussion S144-151.

K.E. Sutyak, R.E. Wirawan, A.A. Aroutcheva
& M.L. Chikindas, Isolation of the Bacillus
subtilis antimicrobial peptide subtilosin from
the dairy product-derived Bacillus
amyloliquefaciens. J Appl Microbiol 104(2008)
1067-1074.

H. Cao, S. He, R. Wei, M. Diong & L. Lu,
Bacillus amyloliquefaciens G1: A Potential
Antagonistic Bacterium against Eel-Pathogenic
Aeromonas hydrophila. Evid Based
Complement Alternat Med 2011(2011) 1-7.

Microbiological Characterization and Potential Applications
of Bacillus Amyloliquefaciens subsp. plantarum sp 1901
Isolated from Soil at Hoang Li€n National Park

Trinh Thanh Trung, Phan Lac Diing, Tran Thi Lé Quyeén,
Duong Van Hop, Pao Thi Luong

VNU Institute of Microbiology and Biotechnology, 144 Xudn Thity, Cau Gidy, Hanoi, Vietnam

Abstract: Bacillus subtilis complex consists of at least 9 species that share a high similarity in
phenotypic characteristics and 16S rDNA sequence. Those species are known to be important

industrial application. Accurate identification of those bacteria usually requires polyphasic approaches.
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Of 315 aerobic endospore - forming bacteria isolated from soils of Hoang Lién national park, 63
strains with distinct colony morphology were selected for molecular identification based on 16S rDNA
sequencing analysis. Only one strain SP 1901 grouped into B. subtilis complex was selected. A
phylogenetic tree constructed using concatenated sequence of 6 genes gyrA, rpoB, purH, polC, groEL
va 16S rRNA identified strain SP 1901 as B. amyloliquefaciens subsp. plantarum. The bacterium
could grow and ferment a variety of carbon sources, tolerate to atifical stomach juice, produce high
amount of industrial enzymes such as amylase, protease, xylanase and lipase as well as antibiotics
against human pathogenic bacteria S. aureus and E. coli and phytopathogenic fungi F. oxysporum and
phytohormone of TAA. To our knowledge, this is the first report on taxonomic identification of B.
subtilis strain isolated from Vienam using multilocus sequencing analysis. With many valuable
commercial products, B. amyloliquefaciens subsp. plantarum SP 1901 demonstrated a potential
candidate for industrial applications. Further investigations on fermentation conditions as well as
biological properties of the bioactive compounds are needed in order to produce high quality products
originated from microbial resource of the country.

Keywords: Bacillus subtilis, Bacillus amyloliquefaciens, phylogenetic analysis, extracellular enzymes.



