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Linh vue k§ thuat dwoc dé cap

Giai phap hitu ich d& cap dén ching vi sinh Bacillus amyloliquefaciens VTCC
910051 thuan khiét vé mit sinh hoc, ¢6 kha ning san sinh cdc enzym carboxymetyl
xenlulaza (CMCaza), caseinaza, a-amylaza v6i hoat tinh cao va ché phém vi sinh chtra

ching nay.
Tinh trang ky thuit cia gidi phap hitru ich

Bacillus amyloliquefaciens (B. amyloliquefaciens) 1a vi khuan hinh que gram
dwong c6 mit trong dit, c6 quan hé gin giii v6i Bacillus subtilis. B. amyloliquefaciens
thuong ton tai thanh dang chubi, khic véi cac loai Bacillus khac thuong ton tai thanh
cc té€ bao don 1&. Nhiét d6 tdi wru cho sur phat trién cta té bao 1a tir 30 dén 40°C. Gibng
nhu céc loai Bacillus khéc, B. amyloliquefaciens tao thanh ndi bio tir & trung tam té bao

cho phép chiing ton tai trong mot thoi gian dai.

Tir nim 1940-1980, cic nha vi khudn hoc tranh ludn vé viée liéu B.
amyloliquefaciens dugc coi 14 mot lodi riéng biét hay 1a mot loai phu cua Bacillus
subtilis. Chi dén nam 1987, B. amyloliquefaciens méi duoc ddng y @8 tré thanh mot loai
riéng biét. Tir d6 dén nay, nhiéu ching B. amyloliquefaciens phan 14p tir cac hé sinh thai

khéc nhau & cic ving dia ly khac nhau da dugc cong bo.

B. amyloliquefaciens duoc biét dén vé6i nhidu ng dung trong san xuit cac san
phdm thuong mai nhu san xudt enzym cOng nghi€p. Enzym t Bacillus
amyloliquefaciens nhu amylaza, celluloza, proteaza va lipaza c6 nhiéu dic tinh quy nhu
kh& niang hoat dong tbt trong dai pH rong va bén nhiét. Do do, enzym tu Bacillus
amyloliquefaciens da dugc ing dung nhiéu trong cong nghiép ché bién thyc phim, cdng
nghiép dét may, cong nghiép gidy va cong nghiép san xuit chét tdy rira. Tir nhitng ndm
1943, B. amyloliquefaciens da dugc sir dung dé san xuét 2 loai enzym cung cAp trén thi

truong 14 a-amylaza va proteaza, cung cdp cho thi truong san xut chit tiy rua.

Trong s6 céc ddc diém néu trén, kha ning sinh tong hop cac enzym thuy phén la
ddc tinh déng chu y nhit v6i nhiéu tng dung nhét. Cac emzym thuy phan do B.

amyloliquefaciens sinh tong hop dugc bao gdm amylaza, proteaza, CMCaza, phytaza,
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xylanaza, v.v. véi amylaza, proteaza, va CMCaza 12 cic enzym quan trong nhit nho didc
tinh thity phan tinh bét, protein va chit xo, 12 cac thanh phan chi yéu trong khau phan

an hang ngay cda con ngudi cling nhu dong véat, clia chung.

Vi nhitng ddc diém néu trén, B. amyloliquefaciens duge ing dung nhiéu trong y
hoc, ndng nghiép va trong céng'nghiép thuc phdm du6i dang ché phim sinh hoc hay
con goi 1a probiotic, chira céc vi sinh vat séng c6 tac dung lam cai thi€n hé€ vi sinh vat &
co thé vat cha. O nuée ta, B, amyloliquefaciens hién dang dugc st dung dudi dang ché
phim probiotic hd tro tidu héa sir dung truc tiép hodc gidn tiép bang cach bd sung vio
thitc an va nude udng dung cho ngudi va vat nudi. Ngoai ra, B. amyloliquefaciens con
duoc st dung dé xur Iy méi trudng nude trong nudi trong thily san. Mic du c6 rat nhiéu
tng dung, nhung hién tai ngudn cung cip B. amyloliquefaciens & nuéce ta chi yéu 1a
nhép khiu tir nude ngoai. Pidu nay 1am cho chi phi san xuét ché phim sinh hoc chira B.
amyloliquefaciens ting cao din dén gi4 thanh cao. Do d6, yéu cau dit ra 1a c6 ngudn
cung cap B. amyloliquefaciens ddi dao v6i gia thanh vira phéi. Tir nhiém vu d6, nhém
tic gia da trién khai cdc nghién ciru dé phan lap, tuyén chon cic ching B.
amyloliquefaciens c6 hoat tinh enzym cao, nhdm tao nén cac ché phim thwong mai chét
lwgng cao dua trén cac nguyén liéu trong nuéc, han ché nhap khéu.

Ban chit k§ thuét clia giai phap hitu ich

Muc dich ciia gidi phép hitu ich 14 dé xuat ching Bacillus amyloliquefaciens VTCC
910051 thuan khiét v& mit sinh hoc, c6 kha ning san sinh céc enzym nhu CMCaza,
proteaza, a-amylaza, v.v. c6 hoat tinh cao, va c6 hoat tinh khang khuin v6i nhiéu tmg
dung trong thuc té.

Muc dich khac cuia gidi phap hitu ich 13 dé xuét ché phdm vi sinh c6 chira ching
Bacillus amyloliquefaciens VTCC 910051 tmg dyung véo viéc sinh ra cac enzym dé ap
dung vao c4c quy trinh xi Iy céc san phdm cong nghiép vi du nhu loai bd protein tur vo
t6m, ung dung ching Bacillus amyloliquefaciens VTCC 910051 vao cac ché phim xtr
ly nuéc thai va phan bon.

Céc déu hiéu va céc ddc didm nbi bat cta giai phap hitu ich s& dugc hidu dy du
va dugc dénh gia ding tir phin mo ta chi tiét sau ddy dua trén cac hinh v& kém theo.
M ta vén tit cac hinh vé

Fig.1 thé hién hinh thai khuén lac ctia ching VTCC 910051 khi dugc cAy ria trén
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moi truong B1 & nhiét 6 37°C;

Fig.2 thé hién hinh thai hoc té bao ciia ching VTCC 910051 duéi kinh hién vi;

Fig.3 thé hién két qua dién di kiém tra doan gen 16S rARN ctia ching VTCC
910051,

Fig.4 thé hién cay phat sinh chiing VTCC 910051 theo gii phép hitu ich;

Céc Fig.5 14 cac hinh anh thé hién hoat tinh enzym ctia chiing VTCC 910051 va
cac chung vi sinh vat dbi ching, trong do Fig.5A thé hién hoat tinh enzym CMCaza,
Fig.5B thé hién hoat tinh enzym amylaza, va Fig.5C thé hién hoat tinh enzym proteaza;
va

Céc Fig.6 1a céc hinh anh thé hién hoat tinh khang khuan cia VTCC 910051 va
céc ching vi sinh vét dbi ching, trong d6 Fig.6A thé hién hoat tinh khang E. Coli, va
Fig.6B thé hién hoat tinh khang Micrococcus sp..

M3 ta chi tiét gidi phap hitu ich

Giai phap hitu ich s& dwoc thé hién rd rang hon trong phin mo ta chi tiét cac phuong
an thuc hién sau day. Tuy nhién, giai phap hitu ich khong bi gidi han & cadc phuong an
do.

Theo giai phap hitu ich, cac mdi trudong dinh dudng duge st dung bao gdm:

1. Mbi trudng thach B1: cao ndm men 2 g, cao thit 2 g, pepton 10 g; NaCl 3 g; KCI
2 g; MgS047H20 0,24 g; thach 16 g; nude cét vira di 1000 ml; d6 pH 7,0; hip tiét tring
& nhiét do 121°C trong thoi gian 15 phut.

2. Mbi truong canh B1: cao ndm men 2 g, cao thit 2 g, pepton 10 g; NaCl 3 g; KCl
2 g; MgS04-7H20 0,24 g; nuée cit vira da 1000 ml; d6 pH 7,0; hép tiét tring & nhiét do
121°C trong thoi gian 15 phat.

3. Mdi truong tao bao tt DSM (Difco Sporulation Medium): Canh dinh dudng
Difco 8 g; KC1 1 g; MgSO4-7H,0 0,25 g; nude cit vira da 1000 ml; do pH 7,0; hép tiét
tring & nhiét do 121°C trong thoi gian 20 phut, dé ngudi dén 50-60°C; trude khi st dung
b6 sung 1 ml Ca(NOs)2 1M, 1 ml MnCl, 0,01M, va 1 ml FeSOs ImM.

Theo mot phuong 4n, gidi phap hitu ich d& xuét chiing B. amyloliquefaciens thuin

khiét vé mit sinh hoc dugc phan 1ap tir cdc mau phé liéu voé tom.
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Phén lap va dinh danh ching B. amyloliquefaciens VTCC 910051

Tién hanh phan 1ap ching vi sinh tir cic miu phé thai vo tom bang cach nudi ciy
trén dia chira moi truong dinh dudng thich hop dé tao khuin lac ctia cac chiing vi khuan
c6 trong mau, tir d6 thu duoc cac chung vi sinh thuén khiét. Nguoi ¢6 hiéu biét trung
binh trong linh vurc k§ thuat c6 thé d& dang thuc hién viéc chon méi trudng va cac thao
tac nudi cdy cac ching vi khuan trong qua trinh phan lap niy. Mbi truong thudng duoc

dung trong qua trinh phén 1ap dugc dé cap ¢ day 1a mdi trudng B1.

Sau mot thoi gian nudi cdy nhét dinh, quan sat thiy c6 s xuit hién cta cac khudn
lac riéng 1& ¢4 dic didm hinh thai c6 dang hinh tron, mép tron nhin, bé mit khé mau
trng sira, va khong tiét sic td ra méi trudng nhu duoc thé hién trén Fig.1 va duge dit
tén1a VITCC 910051. Trong sb cac khuin lac d6, lya chon mét khudn lac dic trung nhit,
cdy vao dng thach nghiéng B1 @ luu ching cho phan dinh danh va cac thir nghiém tiép
theo.

Céy chuyén chiing VTCC 910051 vao dia petri chira méi truong thach B1, sau khi
phét trién 6n dinh, tién hanh nhudm gram va chup soi dudi kinh hién vi, cho thdy hinh
anh hinh thai hoc t& bao nhu dwoc thé hién trén Fig.2, ddy 14 vi khudn hinh que gram
dwong. Dya vao dic diém hinh thai hoc cua khuén lac va té bao nhu trén, c¢6 thé so bd

xéac dinh dugce ching VTCC 910051 thudc chi Bacillus.

Thyc hién phén tich 16S rARN, trinh tr gen 16S rARN cia ching B.
amyloliquefaciens phan 1ap duoc thé hién bing SEQ ID NO. 1. Déi chiéu két qua phan
tich 16S rARN thu duoc v6i ngan hang dit liéu gen ciia Trung tAm thong tin cong nghé
sinh hoc Quéc gia Hoa Ky (National Center for Biotechnology Information - NCBI) cho
thdy trinh tuw gen 16S rARN ciia ching B. amyloliquefaciens twong ddng 99,93% vdi
trinh ty gen 16S rARN cuta chung Bacillus amyloliquefaciens FN597644.1.

Két qua trén thé hién rang ching VTCC 910051 phan 14p duoc tir cic mAu phé thai
v0 tom néu trén thudc loai Bacillus amyloliquefaciens. Chiing VTCC 910051 duoc Iuu
gitt tai Bao tang giéng chuén Vi sinh vét Viét Nam (Vietnam Type Culture Collection:

VTCC) ngay 17/12/2018 véi s6 Iuu ching 14 VTCC 910051,
Kha ning sinh tdng hop enzym cia ching VTCC 910051

Kha ning sinh tdng hop enzym cia ching VTCC 910051 duogc khao sét va so sanh

v6i hoat tinh cta céc chiing déi chimg bao gdm céc ching Bacillus amyloliquefaciens
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VTCC 11038; Bacillus amyloliquefaciens VTCC 11041; Bacillus amyloliquefaciens
subsp.plamtarum VTCC 11947 nhén tir Bao tang giéng chuén vi sinh vét Viét Nam
(Vietnam Type Culture Collection: VTCC), trong d6 cac chiing ddi chimg nay 14 céc

ching thudng duoc st dung trong cac ché phdm vi sinh.

Phuong phéap khao sat hoat tinh enzym dugc st dung 1a phwong phép duc 16 thach
dua trén nguyén tic khi bd sung cac loai enzym véo trong 15 thach, chiing s& khuéch tan
ra moi trudng thach xung quanh, thiy phan co chit c6 trong méi truong thach dia, va
sau mot thoi gian nhit dinh s& xuit hién vong phén gidi mau trong sudt quanh 13 thach
nay, dua vao hiéu sé duong kinh vong phan hiy va dudng kinh 13 thach c¢6 thé xac dinh
duong kinh vong phén gidi, tr d6 danh gia dugce hoat tinh enzym ctia chung khéo sét.
Chung VTCC 910051 va cac ching di ching dugc nudi cdy trong mdi trudng B1 dich
the.

Ching VTCC 910051 va céc chiing d6i ching (sau ddy goi chung 13 céc ching
khdo s4t) dugc nudi ciy trong méi trudng néu trén trong thoi gian 24 gid. Sau do6, hut
dich nuoi cdy va ly tim dé 14y phan dich ndi 1én phia trén chira cic enzym sinh ra béi
céc chiing khao s4t. Cdc mdi truong dé thir hoat tinh enzym dwgc chuén bi véi céc co
chit bao gdm tinh bot, protein va xenluloza véi ndng d6 0,1%. Dung éng hut duc 13 trén
céc dia thach chira co chit va nhé dich nudi cy cia céc chiing khdo sat vao cac 15 thach
v6i lugng dich twrong dwong nhau. U dia thach & nhiét do 37°C qua dém. Sau d6 nhuém
bang thudc nhudém tuwong Gng va quan sat két qua. Hoat tinh enzym dugc danh gi4 bang
dudng kinh vong phén giai co chit, duong kinh cang l6n thi hoat d9 cang cao. Nguoi co
hiéu biét trung binh trong linh vuc k¥ thuét s& c6 thé d& dang thuc hién viéc lva chon

céc loai thubc nhudm tuong rng dung trong qud trinh x4c dinh hoat tinh enzym nay.

Nhu dugc thé hién trén Fig.5, cac dia thach (a), (b) va (c) 1an lugt chira xenluloza,
tinh bot va protein ding dé thir hoat tinh cac enzym CMCaza, amylaza va proteaza tuong
ing, va céc vi tri duoc danh s 1, 2, 3, 4 14 cac vi tri thtr nghi€ém déi voi cac ching
VTCC 910051, VICC 11038, VTCC 11041, VTCC 11947, tuong tng.

Nhu dugc thé hién trén dia (a), dich nudi cdy ciia tit ca cac chung c6 kha nang
phén giai xenluloza v6i hoat 6 manh, dugc dic trung boi duong kinh vong phan giai
16n; trong d6 chiing & vi tri 1 ¢6 kha ning phén gii xenluloza manh nhét, va ching & vi

tri 3, 4 ¢6 kha ning phén giai xenluloza yéu hon. Tuong ty, nhu dugc thé hién trén dia
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(b), dich nudi cdy cac chiing & cac vi tri déu c6 kha ndng phén giai tinh bdt, duoc dic
trung bdi duong kinh vong phan giai, trong d6 dbi véi chiing & cac vi tri 2, 4 thé hién
kha ning yéu véi duong kinh vong nhé. Nhu dugc thé hién trén dia (c), dich nudi cly
cac ching & céc vi tri 1, 2 ¢6 kha ning phan giai protein v&i hoat dd manh, dugce dic
trung boi cdc dudng kinh vong phan giai 16n va twong duong nhau; trong khi cic ching
& vitri 3 va & vi tri 4 thé hién kha ning nay yéu hon. Céc két qué tht nghiém dugc tom

tat trong bang 1 dudi day:

Bang 1. Hoat tinh enzym cta ching VTCC 910051 so véi cac ching dbi chimg.

Hoat tinh enzym | Chung phén tich Chuing abi chiing
(D-d)* VTCC 910051 | VTCC 11038 | VTCC 11041 | VTCC 11947
CMCaza 28 mm 26 mm 23 mm 21 mm
Amylaza 20 mm 18 mm 20 mm 14 mm
Proteaza 28 mm 27 mm 23 mm 22 mm

*Ghi chu: D — duong kinh phén giai cia chiing; d — dudng kinh 16 thach

Nhu duge thé hién trong bang 1 néu trén, c6 thé thiy ring trong s cac chung khao
sat, ¢ hai chung vi sinh 1a VTCC 910051, VTCC 11038 déu c¢6 hoat tinh amylaza,
proteaza va CMCaza. Tuy nhién, ching VTCC 910051 theo gidi phap hitu ich thé hién
hoat d6 manh va ddng déu nhit. Tur két qua thu dugc, c6 thé khing dinh ring ching
VTCC 910051 ¢6 kha ndng sinh téng hop céc enzym véi hoat tinh cao.

Kha néng khéng E. coli va khang Micrococcus sp. ciia chiing VTCC 910051

Kha ndng khéng khuén ciia ching VTCC 910051 duoc khao st theo phuong phap
khuéch tan trén thach st dung chiing vi sinh vat kiém dinh E. coli va Micrococcus sp.

nhén tir Bo tang giéng chuén vi sinh vt Viét Nam (VTCC).

Nuoi cdy cac vi sinh vat kiém dinh trong méi truong B1 16ng trong thoi gian 24
gid & nhiét dd 37°C, sau d6 bd sung vao moi truong B1 da khir tring va 1am nguoi dén
nhiét 6 40°C, tron déu va dd vao cac dia petri. Duc 16 trén c4c dia thach da céy vi sinh
vat kiém dinh, nhé dich nudi cdy ciia ching VTCC 910051 va cac chiing déi chimg thu
duoc theo cach tuong tu budce thir hoat tinh enzym néu trén vao cac 16 thach véi luong
dich twong duong nhau. U dia thach & nhiét 4§ 37°C qua dém. Sau d6 nhuém béng thude
nhudm twong tmg va quan st két qua. Hoat tinh khang khuan dugc xac dinh bing duodng

kinh vong phét trién ciia vi sinh vat thir nghiém, duong kinh cang 16n thi hoat tinh khang
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cang cao.

Trén céc Fig.6, cac dia thach (a), (b) 1an luot 13 cc dia thach nudi cdy cac ching
vi sinh vat kiém dinh E. coli, Micrococcus sp., twong Ung, va céc vi tri dugc danh sb 1,
2, 3, 4 1a cac vi tri thir nghiém ddi véi cac ching VTCC 910051, VTCC 11038, VTCC
11041, VTCC 11947, tuong tng. Nhu dwoc thé hién trén dia (a), dich nudi cdy cac ching
& céc vi tri c6 kha nang khang E. coli, dugc dic trung bdi cac duong kinh vong phét
trién. Tuong tu, nhu duge thé hién trén dia (b), dich nuéi céy céc ching & céac vi tri déu
c6 kha nang khang Micrococcus sp. véi hoat @9 vira phai dugce dic trung boi cac duong
kinh vong phat trién vira phai; trong khi chiing & vi tri thir 2 thé hién kha ning nay yéu.
Hinh 4nh két qua thir nghiém duoc thé hién trén céc Fig.6 va cac két qua thir nghiém

dwoc tom tit trong bang 2 dudi day:

Bang 2. Hoat tinh khéng vi sinh vét cia ching VTCC 910051 so v6i cac ching

d6i chiing

Hoat tinh khang | Chung phén tich Chung dbi chimg
vi sinh vét (D) VTCC 910051 |VTCC 11038 | VTCC 11041 |VTCC 11947
E. Coli 13 mm 10 mm 11 mm 12 mm
Micrococcus sp. 13 mm 11 mm 12 mm 12 mm

*Ghi chi: D — duong kinh khang vi sinh vat

Tur két qua thu dugc trong bang 2 néu trén, c6 thé thay rang dich nudi cy cia
ching VTCC 910051 c6 kha ning khang tit ca c4c chung vi sinh vat kiém dinh duoc st
dung trong nghién ciru; trong khi ching VTCC 11038 thé hién hoat tinh khéng E. Coli
va Micrococcus véi hoat do yéu. Tir két qué thu dugc, c6 thé khing dinh ring ching
VTCC 910051 c6 kha ning khang tit ca c4c loai vi sinh vat kiém dinh néu trén so vai
céc ching vi sinh vat d6i chung.

Céc vi du ciia gidi phap hiru ich

Sau day, giai phap hitu ich s& duge minh hoa chi tiét hon qua céac vi du thyuc hién

cu thé dudi day. Tuy nhién, giai phap hitu ich khong bi gidi han & cac vi du nady, ma

pham vi bao ho ctia giai phép hitu ich s& dugc xé4c dinh dua trén cac diém yéu ciu bao

ho kém theo.

Vi du 1: Phén 18p va dinh danh chiing VTCC 910051
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1. Phén lap

Mau phé liéu vé tom dugc thu gom tir cac nha may ché bién tém, va dugc bao
quan dong lanh & nhiét d 4-8°C trong lo sach tiét tring dé dam bao khong bi nhiém tap

cac vi sinh vét tr moéi truong cho dén khi phan tich.

Cén 1 g mau, pha loang trong dung dich mudi dém phosphat PBS (phosphate buffer
saline) (5 g/45 ml) va lic déu trong 30 phit. Sau d6 xir Iy & nhiét d6 80°C trong thoi
gian 10 phut va trai trén moi truong B1 & céc ndng dd pha lodng khac nhau tir 10! dén
106, U mAu trai & nhiét 6 37°C. Sau 1 ngdy quan sat thdy c6 su xuét hién ctia cac khuén
lac. Sau 2 ngay, cac khuén lac nay phat trién thanh cac cum khuén lac nhd cao, c6 dang
hinh trdn, mép tron nhin hodc g6 ghé, bé mit kho, mau tréng stta c6 kich thuéc 4,0-6,0
mm va khong tiét sic t6 ra moi trudng. Chon cic khuén lac dic trung nhit, ciy vao céc
6ng thach nghiéng B1 dé luu ching cho phén dinh danh va st dung sau. Chung nay
duoc dit tén 1a VTCC 910051 véi hinh thai khuan lac nhu duge thé hién trén Fig.1.
Chon mét khuén lac riéng 1& va c6 hinh théi hoc dac trung nhét, céy Vao cac 6ng thach
nghiéng B1 va u & nhiét d6 37°C trong thoi gian 24 gio dé vi sinh vat phat trién, sau d6
chuyén vio tii lanh dé bao quan va luu chiing cho phin dinh danh va st dung sau. Pong
thoi, tién hanh 1am tiéu ban, nhudm gram va chup soi kinh hién vi, nhan thdy té bao
ching VTCC 910051 bit mau gram duong, c6 hinh que, dirng don 1€ hoic thanh chudi

ngén, nhu dugc thé hién trén Fig.2.

Dua vao dic diém hinh théi hoc cta khuan lac va t€ bao nhu trén, c6 thé so bo xac

dinh dugec VTCC 910051 thudc chi Bacillus.

2. Pinh danh

Tir ching VTCC 910051 phan 1ap duoc & trén, thuc hién tach chiét ADN va thuc
hién nhén gen sir dung may PCR theo huéng din cia nha san xuét st dung cip mdi
27F/1492R duoc thiét ké dua vao trinh tu 6 tinh bao thi cao clia gen 16S & sinh vat ¢6
nhan dién hinh.

Mbixudi  27F: 5'-AGAGTTTGATCMTGGCTCAG-3'
Mobi ngugc 1492R: 5'-TACGGYTACCTTGTTACGACTT-3'
Sau khi phan ung PCR két thic, thuc hién dién di kiém tra trén gel agaroza 1%,

nhudm bing dung dich RedSafe va sau d6 soi ban gel dudi tia tir ngoai trén co s& so
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sénh v6i déi ching Am 13 nude, dbi chimg duong 1a VTCC 11038, va chét chi thi phan
tir ADN DL 5000 ADN marker. Trén Fig.3, cdc bang tir 1 dén 4 14n luot thé hién két
qua dién di d6i voi mau déi chimg am, miu dbi ching dwong, mau phén tich ADN cua
ching VTCC 910051, va cht chi chi thi DL 5000 ADN marker. Nhu dugc thé hién trén
hinh v&, ¢6 thé thiy rang & mau phén tich ctia ching VTCC 910051 c6 xut hién phan
tr ADN c¢6 kich thude ~1600 bp, tuong ting vé6i kich thude cia miu dbi chirg duong

1600 bp. Tir d6 c6 thé x4c nhan phan tmg PCR d4 x4y ra mot cach thanh cong.

Sau d6, san phdm PCR duoc tinh sach bang bo kit QIAquick PCR Purification
(Qiagen, Ptc) theo chi dan ctia nha san xuét va kiém tra do tinh sach ctia mau trén may
quang phd kha kién & cac budc séng 260 nm va 280 nm cho ty 1& tinh sach Ia

OD260/ODago > 1,7. Tir d6, x4c nhan san phim PCR da dat d9 tinh sach nhu yéu cau.

Tiép tuc thuc hién khuéch dai ADN dbi véi san pham PCR tinh sach str dung bo
kit ABI PRISM Cycle Sequencing (Perkin-Elmer Applied Biosystem, US) va cip mbi
27F/1492R duoc thiét ké dua vao trinh tu cla gen 168.

Mbi  27F: 5’- AGAGTTTGATCMTGGCTCAG-3’
1492R:  5’-TACGGYTACCTTGTTACGACTT-3’

San phim thu dugc sau phan tng nay 13 cac doan ADN don dugc dudi ra. Tién
hanh tinh sach miu thu dugc, 1am kho miu bing may cd quay chan khong trong thoi
gian 3-5 phut, sau d6 thém 10 pl Hi-Di™ formamide (Applied Biosystem, US), tron déu
sau d6 U & nhiét d6 96°C trong thoi gian 2 phiit va dé trén da lanh trude khi cho vao méy

doc trinh tu tu dong.

Trinh ty cta gen 16S rARN cua chiing VTCC 910051 dugc doc truc tiép trén may
doc trinh ty tr dong 3100-Avant Genetic Analyzer (Applied Biosystem, US). Két qua

xac dinh dugc trinh tu ¢é kich thude 1399 nucleotit.

GCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGG
GTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAA
CCGGGGCTAATACCGGATGCTTGTTTGAACCGCATGGTTCAGACATAAAAG
GTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGT
GAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGA
TCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
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GTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTG
AGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGT
GCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAA
GCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGC
AGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGT
GGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGA
GGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC
AGCTAACGCTTTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAAC
TCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATT
CGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTA
GAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGA
CAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACC
TGGGCTACACACGTGCTACAATGGGCAGAACAAAGGGCAGCGAAACCGCG
AGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAAC
TCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGG
TGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTT
GTAACACCCGAAGTCGGTGAGGTATAC

So sanh két qué trinh ty thu dugc véi cac trat tu cia céac loai dd dugc xac dinh
trong ngan hang gen cho thdy trinh tw gen 16S rRNA cua ching VTCC 910051 tuong
dong 99,93% véi trinh tw gen 16S rRNA cia chung Bacillus amyloliquefaciens
FN597644.1. Mbi quan hé phat sinh ching loai cia VTCC 910051 dwoc xdy dung st
dung phin mém Mega 6.0, BioEdit va duoc thé hién & Fig.4.

Vi du 2. San xuét gidng gbc VTCC 910051

Trong san xuat vi sinh, giong thudng duoc du trit véi s6 lwong 16n (gidng gbe) du
dé dam béo du dung trong vai nim, khong cin phai cdy chuyén va bién ddi di truyén.

Do d6, viéc chuan bi giong t6t 14 didu kién tién quyét cho qué trinh san xuét.
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Cdy chuyén mau gidng VTCC 910051 duogc lvu gift tir vi du 1 trong dia thach B1
va it & nhiét d6 37°C trong thoi gian 24 gid, quan sét thiy sy xudt hién cta céc khuén
lac nhu dugc mé ta & trén. LAy mot khudn lac riéng 1, dic trung cia Bacillus
amyloliquefaciens m&i moc dé cdy 1én thach nghiéng B1 va t & nhiét d6 37°C trong thoi
gian 24 gity dé té bao phat trién tt, dn dinh. Tién hanh 1am tiéu ban va nhudém Gram dé

kiém tra do tinh khiét ctia dng giéng thach nghiéng.

Diing pipet chuyén 4 ml nude mudi sinh ly da tiét tring vao 6ng thach nghiéng da

kiém tra 14 tinh khiét, cao vi khuén hoa 1én @& tao dich huyén phu t& bao.

Ciy 2 ml dich t& bao vao binh nudi cdy (binh Roux) chita mdi trudng tao bao tir
DSM, t & nhiét dd 37°C trong thoi gian 3 ngay dé ching VTCC 910051 phat trién tét

va tao bao tu.

Dung pipet thém 10 ml nuéc mudi sinh 1y d3 tiét tring vao binh va cao vi khuén
hoa 1én dé tao dich bao tir. Thu dich bao tit thu dugc, kiém tra do tinh khiét ctia dich bao
tor béng cach lam tiéu ban va nhudém Gram. Sau khi xac nhan duoc dich bao tir 12 tinh
khiét, bd sung méi truong dong kho sita gly 5% véi thé tich tuong dwong, tron déu dé
thu dugc dich huyén phi déng nhét. Dung pipet v tring nho dich huyén phi vao timg
lo déng kho (lo ampul) trong diéu kién vo tring, 1ip vao hé théng dong kho dé tién hanh
dong kho mau trong thoi gian tir 24-30 gidy, han dong 6ng dong khod trong chan khong.
Kiém tra chan khong cua cac éng bang dén cuc tim, loai bo cac 6ng khong dat va bao

quan éng dong kho dat tiéu chuin & nhiét do 4°C trong tu lanh.
Hiéu qua dat dwgc ciia gidi phap hiru ich

Ching Bacillus amyloliquefaciens VTCC 910051 12 mdt chiing méi phan 1ap c6
kha nang sén sinh cdc enzym tiéu héa voi hoat tinh cao. Do d6, viéc phan l4p va st dung
chiing nay rat c6 y nghia trong viéc san sut cac ché phdm sinh hoc dya trén ngudn
nguyén liéu trong nuéce, han ché nhap khiu. Cac ché pham vi sinh theo giai phéap hiru
ich c6 chét lwong cao, dugc san xuit véi quy trinh don gian, dé thuc hién nén gia thanh
ha so véi cac ché phim cung loai dwgc nhap khiu hodc san xuét tir nguyén liéu nhép
khau.

Cac ché phdm thu dugc theo giai phép hitu ich ¢6 thé dugc st dung dudi dang
nguyén lidu trong cdc nganh phan bén, xtr Iy chét thai va cac quy trinh cdng nghiép khac.

Trong nganh coéng nghiép xt ly chét thai, ching Bacillus amyloliquefaciens VTCC

-12-



3340

910051 c6 kha nang sinh ra cdc enzym d& 4p dung vao céc quy trinh xit Iy cac san phim
cdng nghiép, vi du nhu loai b protein tir vo tdm. Trong cic nganh phan bén, cac ché
phdm theo giai phap hitu ich c6 thé duogc st dung truc tiép hoic gian tiép dudi dang

thanh phin bd sung vao cac khiu phén #n hang ngay.
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YEU CAU BAO HQ
1. Ching vi sinh Bacillus amyloliquefaciens VTCC 910051 c6 doan gen ma hoéa 16S
ARN c¢6 kich thude 1399 bp (SEQ ID NO. 1) va dugce luu gitt tai Bao tang Giéng chuin
qudc gia (VTCC) véi s luu ching 13 VTCC 910051, trong d6 chiing nay dugc phan 1ap
tir cac mAu phé thai vo tdm, c6 kha ning sinh tong hop cic enzym tiéu héa bao gbm
amylaza, proteaza va CMCaza, va c¢6 kha nang khang vi sinh vat gdy bénh bao gbm E.

Coli, Micrococcus sp..

2. Ché phim vi sinh chtra chiing vi sinh Bacillus amyloliquefaciens VTCC 910051 theo
diém 1.
3. Ché phim vi sinh theo diém 2, trong d6 ching vi sinh Bacillus amyloliquefaciens

VTCC 910051 & dang bao tir.

4. Ché phim vi sinh theo diém 2, trong d6 ché pham nay con bao gdm céc ching vi sinh
khac duoc lua chon tor nhom gém cd Lactobacillus sp., Saccharomyces sp.,

Enterococcus sp.
5. Ché ph&m vi sinh theo diém bt ky tir 2 dén 4, trong d6 ché phim & dang bot.

6. Ché phim vi sinh theo diém 5, trong d6 ché phdm nay con bao gdm chit mang dugc

chon tir nhém gE“)m c6 tinh bot tan, dextrin hodc hdn hop ciia chiing.

7. Ché pham vi sinh theo diém bt ky tir 2 dén 4, trong d6 ché phdm & dang 16ng.
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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 SINH BACILLUS AMYLOLIQUEFACIENS VTCC 910051 VA CHE PHAM
VI SINH CHUA CHUNG NAY

<140>

<141>

<1l60> 1

<210> 1

<211> 1399

<212> ADN

<213>

<220>

<223>

<400>
gcagtcgagc

acgtgggtaa
gcttgtttga
acccgcggceg
gacctgagag
cagcagtagg
tgaaggtttt
gcggcacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc

gtggggagcg

ggacagatgg
cctgcctgta
accgcatggt
cattagctag
ggtgatcggce
gaatcttccg
cggatcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaga
agtggcgaag

aacaggatta

gagcttgctc
agactgggat
tcagacataa
ttggtgaggt
cacactggga
caatggacga
agctctgttg
aaccagaaag
ttgtccggaa
ccceeggcetce
gtggaattcc
gcgactctct

gataccctgg

Bacillus amyloliquefaciens VTCC 910051

cctgatgtta
aactccggga
aaggtggcett
aacggctcac
ctgagacacg
aagtctgacg
ttagggaaga
ccacggctaa
ttattgggcg
aaccggggag
acgtgtagcg
ggtctgtaac

tagtccacgce

-15-

gcggcggacg
aaccggggct
cggctaccac
caaggcgacg
gcccagactc
gagcaacgcc
acaagtgccg
ctacgtgcca
taaagggctc
ggtcattgga
gtgaaatgcg
tgacgctgag

cgtaaacgat

16S rARN cua Bacillus amyloliquefaciens VTCC 910051

ggtgagtaac
aataccggat
ttacagatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
ttcaaatagg
gcagccgegg
gcaggcggtt
aactggggaa
tagagatgtg
gagcgaaagc

gagtgctaag

60

120

180

240

300

360

420

480

540

600

660

720

780



tgttaggggg
gtacggtcgce
tgtggtttaa
ctagagatag
tcgtgtcegtg
agcattcagt
acgtcaaatc
aagggcagcg
agtctgcaac
gtgaatacgt

cgaagtcggt

tttccgecce
aagactgaaa
ttcgaagcaa
gacgtcccct
agatgttggg
tgggcactct
atcatgcccc
aaaccgcgag
tcgactgcgt
tccegggect

gaggtatac

3340

ttagtgctgce
ctcaaaggaa
cgcgaagaac
tcgggggceag
ttaagtcccg
aaggtgactg
ttatgacctg
gttaagccaa
gaagctggaa

tgtacacacc

agctaacgct
ttgacggggg
cttaccaggt
agtgacaggt
caacgagcgc
ccggtgacaa
ggctacacac
tcccacaaat
tcgctagtaa

gcccgtcaca

-16-

ttaagcactc
cccgcacaag
cttgacatcc
ggtgcatggt
aacccttgat
accggaggaa
gtgctacaat
ctgttctcag
tcgcggatca

ccacgagagt

cgcctgggga
cggtggagca
tctgacaatc
tgtcgtcagce
cttagttgcc
ggtggggatg
gggcagaaca
ttcggatcgce
gcatgccgcg

ttgtaacacc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1399
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Fig.1

~— 1000 bp

Fig.3
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{ Bacillus pumilus AY876289.1
95 Bacillus horikoshii AB043865.1

95 Bacillus licheniformis CP000002.3

i Bacillus kochii FN995265.1
81| Bacillus xiamenensis JX680066.1

Bacillus pseudomycoides AF013121.1

Bacillus siamensis GQ281299.1
99 LT‘ Bacillus mobilis KJ812449.1
99 | Bacillus tropicus KJ812435.1

66

Brevibacillus brevis AB271756.1
e — Bacillus methanolicus AB112727.1
L Bacillus thermophilus JX274438.1

99 —————— Bacillus megaterium D16273.1
—— Bacillus coagulans AB271752.1

99

99 Bacillus clausii X76440.1

o9 | | Bacillus thuringiensis D16281.1
99 | Bacillus cereus AJ310100.1

53

Bacillus anthracis AB190217.1
— Bacillus indicus AJ583158.1

99l Bagillus subtilis AJ276351.1

64

Bacillus thermolactis AY397764.1
— Bacillus thermoaerophilus X94196.1

99l Bacillus vietnamensis AB099708.1
99 [ VTCC 910051

L Bacillus amyloliquefaciens FN597644.1

Brevibacillus choshinensis AB112713.1

Bacillus filamentosus KF265351.1

1.5 1.0 0.5 0.0

Fig.4
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Fig.6
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