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TINH SACH PROTEIN CO HOAT TINH KHANG NAM TU CHUNG BACILLUS
SUBTILIS XL62

D5 Thi Tuyén, Lé Dinh Quyén, Quyén Dinh Thi, Nguyén Nggc Diing
Vign Cong nghé sinh hoc

TOM TAT

Bacillus subtilis 1 vi khuin sinh 16ng hop nhiéu peptide khang ndm nhu iturin va bacillomycin Chang c6
chu trie peptidolipid mach véng va c6 hoat tinh khing ném, tan huyét, Chiing XL62 da dugc phan lp tir mau
¢4t va x4c djoh chinh xdc lodi B. subrilis dya trén hinh théi va phan tich trinh ty 16S rDNA trong m{t nghién
ciru trede, Protein c6 hogt tinh khang ném dupc tinh sach tr dich nui cdy coa ching B. subtilis XL62 qua 3
budc gdm tia mudi ammonium sulfate, ¢t shc ky trao déi ion DEAE-cellulose vi cot sic ky loc gel Bioge!
P100 Céc phén doan tinh sach c6 hogt tinh khéng ném wong ddi manh vi c6 khéi lugng phan ti khodng 21
KkDa trén di¢n di d6 SDS-PAGE. Protein khdng nam ny c6 hoat tinh tre ché manh sir sinh truémg va phét trién
cila ndm Fusarnm oxysporum vd Rinzoctoma solam. Protein tnh sach i ching B. subtihis XL62 8 hoat tinh
khing ndm manh déi véi ching ndm F oxysporum. Hoat tinh khang ndm vin con duy trl Kb & & 80°C, thim
chi |4 100°C trong 15 phut.

Tir khoa: Bacillus subnlis XL62. Fusarium oxysporum, protein c6 hoat tinh khing ndm. Rhizoctonia

solani. tinh sach

MG PAU

Cic protein va peptide c6 hoat tinh khang nam déu
duoe tich chiét phin 1dm nir dong vét (lijima er al .
1993; Wang, Ng, 2002), thyc vit (Benhamou e al..
1993; Joshi et al , 1998; Lam er al.. 2000), vi khufn
(Delcambe ef al.. 1977; Kim, Chung 2004; Moyne et
al, 2004) va ndm (Lam, Ng, 2001; Wang, Ng, 2004;
Theis ef al., 2005). Chét doi khang sinh truéng nim

||| | Eéitifungal compounds, AFC) 1 nhimg chét c6 hoat

tinh (rc ché sy sinh truéng va phat trién cita ndm gay
béah & cy tong. Cac hoat chat khén§ nédm nay déu

¢ ban chit 1a cac hoat chit thir cap, protein va
peptide. Dua trén cdu tric hodc chirc ning, céc
protein va peptide c6 hoat tinh khang nim dugc phin
loai thinh nhiéu 16p khac nhau, ching han mhu
chiinase va ct like protein (B etal.
1993; Lam er al, 2000), ribonuclease (Liu er al..
2007), cht irc ché protease (Joshi ef al.. 1998).

Ghn ddy, mjt sé chung Bacillus subtilis da duge
ing dung dé kidm soat bénh ciy trdng (Hwang,
Chakravarty, 1992; Asaka, Shoda, 1996; Wulff er
al, 2002; Okigbo 2005), do vi khudn nay phd bién
trong dat, chju dugc nhiét 4§ cao, sinh truéng nhanh
trong méi truong long va sinh bao tir. Ngoai ra, 8
sublilis \wémg tong hop cac loai peplide khang sinh
thd (khdi hugng phan tir < 2.000 Da) khang phai rir

: Tibosome ¢4 hoat tinh khang ndm, ching han nhu
iturin (Delcambe et af., 1977; Stein 2005), surfactin

(Peypoux er al, 1999, Carrillo e al, 2003),
fengymycin, bacilysin (Loeffler er al, 1986),
bacillomycin (Peypoux et al., 1980), mycosubtilin
(Peypoux et al., 1986) va mycobacillin (Majumdar,
Bose, 1960; Sengupta et al., 1971). B. subiilis hiu
nhwr ciing sinh tdng hop ra it nhiéu fogi protein
(Moyne et al., 2004; Liu ef al., 2007). Tuy nhién,
mot sb it trong léng s6 céc logi protein trén da duge
cdng bb 14 ¢é hoat tinh khang ndm

Trong nghién ciu trrée diy, ching t6i da phin
1p va nghién ciru hoat tinh khdng nam cua dich
chit ngoal bao tir B. subtilis XL62, ic ché manb cic
nam bénh nhu Fusarium oxysporum va Rhizoctonia
solan trén mdi trudmg bt dju tuong va thu duge
cac didu kién lén men 13i wu dé sinh t6ng hgp protein
co kha ning irc ché manh sy sinh truéng va phét
trién caa hai loar ndm nay (D8 Thi Tuyén e al,
2010). Trong nghién ciu nay, ching i tich chiet,
linh sach protein c6 kha ning khing ndm F.
oxysporum vi R solani tx B subilis XL62.

VAT LIEU VA PHUONG PHAP

Nguyén ligu

Ching B. subtilis XL62 da dugc xic dinh loat
bﬁng phin tich trinh ar 16S rRNA, ching nim
Fusarium oxysporum va Rhizoctonia solani dugc
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phan 1ap tir cdc méu dht do Phong Vi sinh vit dét,
Vién Céng nghé sinh hoc cung cép.

Méi trudmg nudi efly

Mai trrémg PDA ding dé thir hoat tinh khang
ném: 20 g djch chiét khoai thy, 0,2 g glucose, 0,2 g
agar, Moi tnrdng NYD (g/1): 8 g cao thjt, 5 g cao
nam men. 10 g D-glucose.

Hoén chit

Sodium chloride. D-glucose tir Merck (Purc),
mang loc Minisart (Biotech), agar (Vi¢t Nam),
DEAE-cellulose, Biogel P100, Trisbase, NaHPO,,
Na;IIPO.. Cac hén ch%l thi nghi¢m khéc déu ¢ dang
tinh khiét. Mot s6 nguyén liéu ding thay thé ngubn
carbon va nito nhu tinh bjt khoai tdy, byt dfu tuong
dugc mua & ngodi thi trudng.

Thu nh{n djch lgc té bao

Dich lén men cia chung B. subtilis XL62 sau S
ngay nuéi cdy ¢ 30°C duge ly tim 15 phat véi
12.500 rpm. Thu dich ndi rdi lpc vo tring qua mang
loc c6 kich thuéc 16 22 pm.

Xéc djnh hoat tinh khéng nam cia vi khudn

Bao tir ndm F. oxpsporum vi R solani (1x 10°
bio t/ml) duge hoa tan vao | ml dung djch 0.2%
Triton X-100 va trai déu 100 ul vao dia petri chira
méi truémg PDA. Puc cic 16 thach dudmg kinh 10
mm, bd sung 100 ul dich loc (¢ bdo cia ching B.
subnlis XL62, gilr 6 4°C sau 2 - 3 h rd1 nuéi trong ta
am 30°C. Sau 2 - 3 ngay nud1 cdy, quan sat vong (e
ché sinh trudng ndm méc.

Dé1 vé1 djch protein tinh sach, dia PDA dugc bd
sung 0,1% ampicillin, dat cic khoanh gidy loc thim
15 ul dich protein tinh sach & cdc phén doan khic
nhau, 4 3 - 5 ngay ¢ 30°C.

Tia ammonium sulfate va thim tich

Dich nubi cay ching B. subtilis XL62 trong méi
truémg NYD sau 5 ngay ¢ 30°C dugc ly tim 15 phit
véi 12.500 rpm & 4°C. Dich ndi dugc tua lan 1 véi
30% (w/v) ammonium sulfate. Sau ly tdm, dich ndi
dugc tia lin 2 véi 70% (w/v) ammonium sulfate,
khudy 1 gi& & 30°C v& dé qua dém & 4°C. Dich tia
dugc ly tdm 20 phit véi 12000 rpm. Tia duge hoa
vio 4 ml dém 20 mM phosphate pH 6,8. Dich
protein dugc thim tich, ly tam véi téc o 12.500 rpm
trong 15 phit & 4°C va loas bo phéan két ta.
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Séc ky trao d8i ion trén cft DEAE-cellulose

Dya trén co s& coa phan ing trao ddi anion giira

protein trong hdn hgp va céc ohém ion
dimethylaminoethyl tich dién duong cua chét mang
trén  cot DEAE-cellul (dimethy) hy)

cellulose), khi hdn hop protein qua cdt céc protein
tich dign 4m gin vao cdt va sau d6 duge ddy khoi cht
bing dung dich mu01 chira ion ¢6 i lyc manh hon
d6i v6i nhém trao ddi ion cua chét mang trén cét.

Ba ml dung djch protein sau khi thém tich duge
dua Ién cdt DEAE-cellulose (2,6 x 60 ¢cm) da can
bing v6i d¢m 20 mM phosphate pH 6,8. Protein trén
cdt dugc ddy ra bing dém 20 mM phosphate pH 6,8
chira 1 M NaCl véi tdc d¢ dong chay 25 mUh (Hinh
1). Thu thé tich méi phin doan 1,5 ml. Sau khi phan
doan trén cit, 3 dinh ¢6 ndng d$ protein cao & phan
doan 7 (dinh 1), phdn doan 17 (dinh 2) va phén doan
22 (dinh 3) duge lhu lai. Céc phan doan c6 hoat tinh
khéng ndm manh (iép tyc dugc dua lén cjt Bioge!
P100.

Sic ky lgc gel Biogel P100

La c6t phan tich hén hop protein theo nguyén
tic loc gel, Biogel P100 Ja m¢t polyacrylamide trong
d6 phin tr cta ching lién két véi nhan bai cac lién
két ngang tao thaoh sing phan nr boi hé théng 16
luét xop. Dya vao sy khac nhau vé kich thugc va
phan tir lugng ciia céc protein co trong hén hgp dé
phan tach.

Céc phan doan protein (thé tich 6 ml) sau khi
qua c$t DEAE-cellulose ¢b hoat tinh khang ném cao,
dugc dua Ién cft sic ky loc gel Biogel P100 (2,6 x
60 cm) d3 can biing véi dém 20 mM phosphate pH
6,8. Protein duvl: day ra bing dém 20 mM phosphate
pH 6,8 véi toc 46 dong chay 25 ml/h. Thu 10 phén
doan thé tich mdi phan doan 1,5 ml. Dich protein
tinh sach dugc dung dé dénh gi4 hoat tinh khéng
ném F. oxysporum vi R. solani.

Dién di SDS-PAGE

Khéi tugng phén tir twong déi va d sach cia
protein tinh sach dugc dénh gis bing dién di trén gel
polyacrylamide (Laemmli 1970).

Xéc dinh ham lrgng protein

Har lugng protein duge xéc dinh theo Bradford
(1976).
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%\L—) Thir hoat tinh khang ndm
Loc quamang loc
minipore

Tia vé&i ammonium
sulfate 30% (viw)

\L<“ Ly tam 15 phit vél 12,500 rpm

Tua vé&i ammonium

sulfate 70% (viw)

Ly tam 15 phit v&1 12.500 rpm. Tta
\L% thu dugc hoa vao 4 mi dgm, loal
mudi bing thAm tich.
DEAE

Phan dogn trén cét \L
Blogel P100
Phan doan trén cdt \|/

[ Host chittinh sach | ——> | Thiv hoat tinh khang ném

nh 1. Quy trinh tinh sach protein c6 hoat tinh khang ndm

ET QUA VA THAO LUAN

Sau khi xic dinh hoat tinh khdng nam cia dich
4i cay ching B subnlis XL62 trong méi trugng
YD sav 5 ngdy & 30°C va djch protein thé thu
e sau khi tha véi mudi ammonium sulfate nong
170% (wiv) da chimg 16 dich protcin c6 hoat tinh
éng nam F. oxysporum rat hi¢u qua (Hinh 2B).
iu nhu dich protein thd nay da tc che duge sy sinh
tomg va phat trién cia ndm trong vong dudmg kinh
oing tir 20 - 30 mm (Hinh 2B).

Pmlgin duoc phén téch thanh 3 dinh r8 rang trén
+ky 46 trao dé1 ion DEAE-cellulose (Hinh 2A).
¢ phan doan niy dugc thir hoat tinh khang nam F.
vsporum, két qua cho thdy dich protein tph sach
b9 ¢ co hoat tinh khang ndm véi vong irc ché s

) htruomg va phat trién cia ndm trong vong duong
kinh khoéng tir - 10 mm (Hinh 2B).

) Trong bai bao nay ching i di sau vio nghién
A va tinh sach c4c protein cé hoat tinh khang ndm

tir dinh 1 (peak 1). Con céc protein c6 hoat tinh
khang nam u‘{ dinh 2 va dinh 3 s& dugc cdng bd &
céc bao cao tiép theo.

Cic phén doan S dén |1 xung quanh protemn thu
duge tir dinh | duoc tron lai vi dua 1én cot Biogel
P100. Sau sic ky Biogel P100, thu duge 2 dinh
chinh (P1) va dinh phu (P2) (Hinh 3A). B sach va
khdi lugng phan ur cia cac phan doan duge danh gia
s0 b Irén gel dign di 12,5% polyacrylamide nhugm
bac s dung thang protein chuan (Fermentas).
Protein thu dugc kha 'sach & phan doan co6 bang ~21
kDa (Hinh 3B). Khdi lugng phan tir cia protein
khang ndm nay khac so véi mét s6 protein khang
ndm dugc tinh sach tr B. subtilis nhu bacisubin
(41,9 kDa) (Liu e al., 2007). YxjF (12,23 kDa),
endo-1-4-B-glucanase (46,60 kDa), YnfF (4539
kDa), BamD (44,94 kDa), putative sensor kinase
(53,38 kDa), bacillomycin D synthetase C (309,04
kDa) (NCBI search) va X981l (59,0 kDa ) (Xie ef
al.. 1998).
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[
Peak i Prak 2 l Peak 3

A
Hinh 2 1 g y 1 o i DEAE cellulune
Wi qua cot Dl ulse (DC. ddr ching am
) [ ! i
P KkDa DN M 3 2 3 4
P2 -
—
-
25
~21kDa
18

4" cac phan

Hinh 3 Sac ky do (A v

A
Hinh 4. Hoat tinh khang ndm cia prolein dugc tach ra tir 8 subblis XL62 trén hai ching ndm £ oxysporum (A) va R. sofam
(B).(BC(-)' dém 20 mM phosphate pH 6.8, BC(+) dich ndi tr chiing B sublifis XL62; fd 2. fd 3, 1d4, fd5 dich protein tinh

sach sau khi qua cdt Bogel P100

394



| -zhi Cong nghé Sinh hoc 9(3): 391-396, 2011

™ Céc phuong phap téch chiét prolem ¢6 hoat tinh
Fihing ndm tix B. subtilis XL62 déu gxong nhur céc

&llh"”"g phép tach chiét protein khéng ndm khac da
. tdng b9 (Wang and Ng 2002; Wang and Ng 2004;
Ngai el al., 2005). Céc phuong phép shc ky trao ddi
ion DEAE-cellulose vA sic ky loc gel Biogel P100
dtu duge sir dung dé tach chiét cac pmleln ¢6 hoat
“itinh: kbang nam trong céc nghién ciu trude day
(Lam et al., 2000; Liu er al.. 2007).

- Dich protein sau tinh sach trén cét Biogel P100
duge xéc dinh hoat tinh khang ndm F. oxysporum va
R. solani trén dia PDA. Dich protein tinh sach cé
hoat tinh uc ché manh su sinh trudng va phat trién
cia c ndm F. oxysporum Ian R. solani (Hinh 4).
Dinh chinh (P1) dugc théi ra tir cdt Biogel P100 cé
hoat tinh khang ndm va trén dién di SDS-PAGE c6
Kkhoi lwgng phin tr khoang 21 kDa (Hinh 3B).

KET LUAN

Protein cé hoat tinh khing ndm dugc tinh sach
tr dich nuéi cly B. subrilis XL62 trong moi truémg
NYD, sau khi qua 3 buéc tinh sach: tia mudi 30-
70% ammonium sulfate, sic ky trao déi ion DEAE-
celluose va sic ky loc gel Biogel P100. Trén gel
di¢n di 12,5% polyacrylamide, protein tinh sach cé
khbt lugug phan tr ~21 kDa. Céc phin doan tinh
sach cé hoat tinh khéng ndm tuong déi manh.
Protein khing ndm nay ¢6 kha nang irc ché manh su
sinh trugmg va phat trién cua ndm F. oxysporum vi
R. solani, d%c bigt 1a dbi véi chung ndm R. solani.

Léi cim om: Cong lnnh dge hé trg tir Chwong
trinh trong diém phat trién va img d(mg cong nghe
simh hoc trong linh vic nong nghi¢p va plml trien
néng thon den ndm 2020, de tai: Nghlen ctru céng
nghé san xudt ché pham BCF phong :hong bénh cay

ng do ndm Fusarium sp. va Rhizoctonia solani,

2009 - 2011.
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PURIFICATION OF AN ANTIFUNGAL PROTEIN FROM BACILLUS SUBTILIS STRAIN

XL62

Do Thi Tuyen, Le Dinh Quyen, Nguyen Ngoc Dung, Quyen Dinh Thi*

Institute of Biotechnology

SUMMARY

Bacillus subsils strains produce the annfungal p:pudes such as sunn and bacillomycin. They have a

idoli

id and

cyelic structure of

ytic activity. The strain XL62 was isolated

from a soil sample and identified as B. subiilis on lhe basis of is morphological, biochemical and
physiological characterisucs. and 16S rDNA analysis in a previous study. An antifungal protein was isolated
from a culre of the strain B subnlu XL62. The purification pmccdurr comprised of three steps. ammomum

sulfate i ion hy on

hyl DEAE-cellulose and gel filraton

chrumamgraphy on Biogel P100 column. The purificd protein showed a molecular mass of ~21 kDa on SDS-
PAGE and exhibited inhibitory activity on mycelial growth of Fusarium oxysporum and Rhizoctonia solani.
The purificd antifungal protein from B. subrilis XL62 exhibiled mhlbnory activity ngxmsl both F mryspomm

and R. Solani. The F. oxysporum strain showed the highest s

y 1o the antifungal protein. Antifu

activity was retained at temperatures up to 80°C, even at 100°C, after IS minutes incubation

Keywords: Antifingal protein, Bacillus sublilis XL62, Fusarmum oxysporum, purificarion, Rhi

solani
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