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ABSTRACT

An alkaline protease with molecular mass about 19.2 kDa was isolated
and purified from Bacillus sp. SVI broth culture by ammonium sulfate
fractionation following by a combination of cation-exchange on SP-
streamline column and anion exchange chromotography on Unosphere QO
column with phosphate buffer at pH 7.8. SDS-PAGE under reducing and
non-reducing conditions and zymography analysis with casein as a
substrate indicated that the protease was a monomer of about 19.2 kDa
with no intermolecular disulfite bridges. The optimum pH and temperature
for protease activity were 9.0 and 45°C, respectively. The presence of
2.5 mM Cda’" leaded to a two fold increase of enzyme activity.
Additionally, the purified protease was expected as a serine protease
because it was completely inhibited by 2mM phenylmethylsulphonyl
fluoride (PMSF).

TOM TAT

Protease kiém tinh tir Bacillus sp. SVI da duoc tinh sach bdng
phwong phap tia ammonium sulfate bao hoa ¢ nong dé 60%, két hop sdc
ky trao doi ion dwong SP-streamline va sdc ky trao doi ion Gm Unosphere
Q véi dém phosphate pH 7,8. Bang ky thudt SDS-PAGE va dién di nhugm
hoat tinh véi co chat casein, protease dwoc xdc dinh la mét don phdn va
c6 khoi hwong phan tie khoang 19,2 kDa. Cdc thi nghiém khdo st dnh
hieong ciia pH va nhiét @ 1én hoat tinh cho thdy, protease ndy hoat dong
manh ¢ pH 16i uu 9,0 va nhiét do 16i uu 45°C. Trong diéu kién thi nghiém,
su ¢ mat cia 2,5 mM ion Ca®* lam ting hoat tinh protease gdp hai lan,
bén canh do protease nay co thé bi urc ché hodan toan béi 2,0 mM
phenylmethylsulfonyl fluoride (PMSF), c¢6 kha nang ddy la mét serine
protease.

1 GIOI THIEU

nhitng diéu kién pH khac nhau, protease dugc chia

Protease (EC.3.4.21-24, 99; con duogc goi la
peptidase hay proteinase) 1a nhom cac enzyme cé
kha ning phan hity protein thanh nhing thanh phan
don gian hon nhu céc chudi polypeptide ngan hay
céc acid amin ty do nho vao kha ning cit dut cac
lién két peptide (-CO-NH-). Dya vao hoat tinh &
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thanh 3 nhém bao gdém: protease acid, protease
trung tinh va protease kiém tinh. Theo do, protease
acid hoat dong t6t nhat & pH 2,0 dén 5.0; protease
¢6 pH tbi uu vao khoang 7 duoc goi la protease
trung tinh; protease kiém tinh ¢ hoat tinh t6t nhat
khi pH 16n hon 8 (pH kiém) (Khan et al., 2011).
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Ngay nay, protease dugc st dung rong rai trong
cac linh vyc cong nghiép nhu: san xuat chat tiy
rira, ché bién thuc phém, thudc da, dugc phém va
xu ly moéi truong. Tuy nhién, trong khoang 3000
loai enzyme (bao gdm protease kiém tinh) di dugc
nghién ctu chi yéu déu thugc nhoém trung tinh
(Genckal, 2004). Nhitng enzyme nay chi hoat dong
t6t trong mot khoang pH va nhiét d6 rat han ché,
do vay chung van chua 1a ngudn enzyme ly tuong
cho san xut. Mot trong nhitng loai enzyme c6 thé
dap tng dwoc yéu cau trén do 1a protease kidm
tinh. Trén co s& do, dé tai nghién ctru "Tinh sach
va khao sat mot s dic diém cua protease chiu
kiém tir Bacillus sp.SV1" dugc tién hanh.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Dong Bacillus sp.SV1 duoc cung cdp boi
phong Cong nghé¢ Enzyme, Vién NC&PT Cong
ngh¢ Sinh hoc, Truong Pai hoc Can Tho.

2.2 Phwong phap

2.2.1 Nubi cdy vi khudn, thu nhdn protease thé

Vi khuin tir méi truong thach nghiéng duoc
cdy vao 25 ml méi truong Horikoshi I Glucose
10g, Polypeptone 5g, Yeast extract 5g, KH,PO4 1g,
MgS04.7H,0 0,2g, Na,CO3; 10g, agar 20g, nudc
cét 1 lit (Horikoshi, 1971) trong binh tam giac 250
ml. Nhimng binh tam giac nay sau d6 duoc lic o &
30°C, lic 120 vong/phut trong 24h. Sau d6, 2 ml
dich vi khudn (10° CFU/ml) duoc chuyén sang
nudi cdy trong 50 ml dung dich Horikoshi I trong
binh tam gidc 250 ml & 30°C, lic 120 vong/phiit.
Sau 72 gio, dich nudi cdy duoc ly tam & 4°C, tbc
d6 7000 vong/phit trong 10 phut. Phan dich ndi
duogc sir dung nhu ngudn protease thd cho cac thi
nghiém tiép theo.

2.2.2 Tinh sach protease tir dich nudi cdy

Két tiia phéin doan protease bt%ng ammonium
sulfate bdao hoa

Mudi ammonium sulfate duwoc thém vao dich
protease tho theo tung phan doan tir 20-90% bao
hoa. Hon hop duoc giit & 4°C trong 12 gid. Sau do,
phﬁn can léng ctia mdi phan doan duoc thu lai sau
khi ly tdm 8000 vong/phtt ¢ 4°C trong 10 phut.
Hoa tan phin cin ling trong dém 50 mM
phosphate pH 7,8. Tiép dén, phan cin ling nay
dugc mang di thim tich trong dém 50 mM
phosphate pH 7,8 dé loai mubi. Cac phan doan sau
d6 duoc kiém tra hoat tinh. Phan doan c6 hoat tinh
cao duge chon cho cac budc tinh sach tiép theo.
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_ Tinh sach enzyme protease bang phwong phdp
sdc ky trao doi ion

Sdc ky trao doi ion dwong

Cot SP-streamline (GE Healthcare, Anh)
1,5%x20cm dugc can bang véi dung dich dém 50
mM phosphate pH 7,8.

Protein két tiia dugc cho qua cot véi toe do 0,8
ml/phat. Tiép tuc cho dung dich dém 50 mM
phosphate pH 7,8 qua cot v6i tbe do 1 ml/phut dé
loai cac protein tap chit khong bam trén cot.

Protein bam trén c6t dwoc rira giai bing
gradient ndng d6 mudi NaCl lién tyc tir 0-1 M
v6i toc d6 dong chay 1a 1 ml/phut dé thu nhan cac
phan doan.

Sdc ky trao doi ion am
Cot Unosphere (Bio-rad, My) 1,5x20 cm dugc

can bang vdi dung dich dém 50 mM phosphate
pH 7,8.

Protein khong bam tir ¢t sic ky trao ddi ion
dwong dugc cho qua cot véi tbe do 0,8 ml/phut.
Tiép tuc cho dung dich dém 50mM phosphate pH
7,8 qua cot v6i tbe do 1 ml/phut dé loai cac protein
tap chét khong bam trén cot.

Protein bam trén cot dwoc rira giai bang
gradient ndng d6 mudi NaCl lién tyc tir 0-1 M
v6i tbe do dong chay 1a 1 ml/phut dé thu nhén cac
phan doan.

2.2.3 Xac trong lwong va do tinh sach cua
protease

Phan doan protease thu dugc sau mdi budc
tinh sach dugc kiém tra va danh gia do tinh sach va
trong luong bang ky thuat dién di SDS-PAGE
(Hames, 1998) va k¥ thuat dién di nhuém hoat tinh
protease vGi co chét casein trén gel SDS-PAGE
(Duwong Thi Huong Giang, 2010) trong diéu kién
khir (c6 BEM) va khong khur (khong c6 BEM).

2.2.4 Xac dinh ham lugng protein va hoat tinh
protease

Dich protease tho va cac phan doan c6 hoat tinh
sau khi qua cot sic ky duoc xac dinh ham luong
protease bang phuong phap Bradford (Bradford,
1976) va hoat tinh bang phuwong phap Kunizt cai
tién (Kunizt, 1947).

bon vi do hoat tinh protease: 1 don vi hoat
protease dugc bi€u hién qua don vi tyrosin TU
(Tyrosin Unit), 1a lugng enzyme can thiét d€ thay
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phéan casein cho ra 1 pmol tyrosine (~ 0,181 mg)
trong mdt phut ¢ 37°C, pH 9,0.

Hoat tinh dac hiéu (hoat tinh riéng) la s6 don vi
hoat tinh cua enzyme trong 1 mg protein (TU/mg).

2.2.5 Khao sat anh huong cua pH va nhiét do
lén hoat dong cua protease

_ Dung dich co chat casein 0,6% duoc su dung
dé kiém tra hoat tinh cua enzyme ¢ cac gia tri pH
khac nhau tr 6 dén 12 (6, 7, 8, 9, 10, 11, 12).

Pong thoi, phan tng xuc tac cua enzyme ciing
dugc thyc hién ¢ nhiét do tir 30 dén 70°C (30°C,
35°C, 40°C, 45°C, 50°C, 55°C, 60°C va 70°C). Co
chat casein dugc U ¢ nhi€t do can thiét trude khi
duoc sur dung d¢€ kiém tra hoat tinh enzyme.

2.2.6 Khdo sat anh huong ion Ca’* lén hoat
dong cua protease

Hoat tinh cua protease dqu khao sat véi su
hién dién cua ion Ca?" & cac nong do khac nhau
(2.5 mM, 5 mM va 10 mM).

2.2.7 Khdo sdt anh hwéng chdt irc ché PMSF
lén hoat dong protease

PMSF & cac mic d6 khac nhau dugc bd sung

116kDa

66.2
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vao hon hop phén tmg.

Nong do enzyme st dung trong cac thi
nghiém ¢ muc 2.2.5, 2.2.6 va 2.2.7 1la nhu phau
(0,017 mg/ml). Céc thi nghiém duoc lap lai 3 lan.

2.2.8 Phan tich thong ké

S liéu duge phén tich thong ké bing phan mém
thong ke Statgraphics centurion phién ban XV.

3 KET QUA VA THAO LUAN
3.1 Tinh sach protease

3.1.1 Két tiia bang ammonium sulfate

Khi thuc hién két taa béng ammonium sulfate &
cac nong do tir 20-90% bio hoa cho thdy protease
két tia & 2 phan doan 60% va 80% AS bio hoa véi
hoat tinh riéng lan luot 14 9,5 U/mg va 5,7 U/mg.
Két qua dién di trén gel SDS-PAGE va dién di
nhudm hoat tinh véi co chit casein cic phan doan
cho thay d thu nhan duoc 2 dang protease co phan
tir lugng lan lugt 1a 30,8 va 19,2 kDa Trude do,
Kumar va Takagi (1999) ciing da cong bd hau hét
cac protease kiém tinh c6 phan tr lugng trong
khoang 15-30 kDa, ngoai trir mét vai trudong hop
ngoai I¢.

Hinh 1: Két qua dién di trén gel arylamide (A) va dién di nhudm hoat tinh trén co chit casein ciia cic
phén doan protein (B)
Al. Phan doan 80% khong xu ly BME,; A2. Phdn doan 80% co xur ly BME;

A3. Phan doan 60% khong xu ly BME; A4. Phdn doan 60% co xur Iy BME.
Bl. Phdn doan 60% khong xur Iy BME; B2. Phdn doan 60% co xir Iy BME;

B3. Phdn doan 80% khong xur Iy BME; B4. Phdn doan 80% co xur Iy BME.

Két qua dién di SDS-PAGE va dién di nhuém
hoat tinh ciing cho thdy ci hai loai protease thu
nhan dugc didu ¢ dang don phan va khong ¢ cau
nbi disulfite trong ciu tric phan tir cia ching.
Trude d6, Singh va ctv. (2001) di cong bd tinh
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sach dugc mot protease don phan ti co khéi luong
vao khoang 28,7kDa tir Bacillus sphaericus.

Do cac phén doan enzyme sau khi két tha con
lan nhi€u protein tap nén can dugc nghién cliu
tinh sach tiép theo bang phuong phap sac ky va
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ph?}n doan 60% AS bao hoa c6 hoat tinh riéng cao
nl}ﬁt (9,5 U/mg) duoc chon cho cac budc tinh sach
tiép theo.
3.1.2 Tinh sach bang phiong phap sdc ky trao
doi ion (ion exchange chrotomagraphy)
a. Sdc ky trao déi ion dwong

_ Sau khi cho phén doan 60% bao hoa di qua cot
sac ky trao doi ion duong SP-streamline, hau nhu
toan bd protein cia phan doan nay khong bam vao
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gel sdc ky va tap trung vao phan doan khong bam
v6i lugng protein téng thu duge ¢ phan doan nay 1a
15,4 mg va hoat tinh riéng 1a 9,6 U/mg (Hinh 2).
Diéu d6 co6 nghia cot st dung SP-streamline voi
dém phosphate 50mM pH 7,8 khong thé tinh sach
dugc protease ¢ phan doan 60% AS bao hoa mot
cach hiéu qua. Do d6, toan by phan phan doan
protein khong bam nay duoc tiép tuc cho di qua cot
sdc ky trao doi ion 4m Unosphere Q véi ciing mot
dung dich dém pH 7,8.
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Hinh 2: Biéu dd sic ky trén cot SP-streamline ciia phin doan protein 60% bio hoa

b. Sac ky trao doi ion am

Sau khi cho phan doan khong bam di qua cét
sic ky trao d6i ion 4m Unosphere Q v&i dém
phoshate SO0mM pH 7,8 thu dugc 3 phan doan
protein gdm phan doan khong bam, phan doan F1
va F2 (Hinh 4). Trong d6, phan doan khong bam c6
hoat tinh riéng 1a 182 U/mg; hai phan doan F1 va
F2 hoan toan khong c6 hoat tinh. Nhu véy,

protease déu khong bam vao gel & ca hai cot SP-
streamline va Unosphere Q ¢ pH 7.8. Diéu nay co
thé 1a do protease co gia tri plI rat gin véi gia tri
cua dung dich dém phosphate 1a 7,8. Chinh vi vay,
protease chi c6 thé twong tac mot cach 1ong 1éo
véi gel (trong ca hai truong hop) nén dé dang di
ra khoi ¢ot chi nho vao lyc ion rt yéu cua dung
dich dém.
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Hinh 3: Biéu d sic ky trén cdt UnosphereQ ciia phan doan protein 60% bio hoa

Mic du duoc déy’ra khoi cdt trong phan doan
khong bam, nhung két qua dién di trén gel SDS-
PAGE va dién di nhuém hoat tinh v&i co chat
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casein cho thiy protease da dugc tinh sach thanh
cong bang viéc thé hién mot band duy nhat trén gel
(Hinh 4. A1).
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Protease

Hinh 4: Két qua dién di cic phan doan protein sau khi qua cdt sic ky (A) va két qua dién di nhuém
hoat tinh trén gel casein (B)

Al: khong bam; A2: phan dogn F2; A3: phdn doan F1; A4: Dich enzyme tho

Bl: khong bam khong xu Iy BME; B2: khong bam co xu Iy BME

Theo Bang 1, hiéu suét thu hdi protein sau khi
tién hanh sic khi trao dbi ion am la 0,97%, tuy
nhién, protease dugc tinh sach cd hoat tinh riéng
kha cao 182 U/mg vé6i d6 tinh sach 1a 43,75 lan.
Hoat tinh riéng cuia protease tinh sach (182 U/mg)

Bang 1: Bang tong két cac buéc tinh sach protease

cao hon so véi protease duoc tr Bacillus strain 18'
(99,4 U/mg) trong nghién ctru cua Fujiwara va ctv
(1991). Tuy nhién thip hon so véi protease tir
Bacillus hirokoshi (1.232,5 U/mg) dugc cong bd
bdi Joo va Choi (2012).

Hiéu -

o Thé . Protein Hoat Hf)at . HO? ¢ suit Kngu bo

Buéc tinh , Protein 2 " tinh tinh dac x. suat thu .
tich tong tinh z N thu hoi A, tinh
sach (mL) (mg/mL) (mg) (U/mL) tong hi¢u rotein hoi hoat sach
g (U) (Umg) P (v fmh (%)

Dich
enzyme thd 400 0,18 72 0,75 300,00 4,16 100 100 1
Tua phan
doan 20 0,78 15,60 7,44 148,80 9,54 21,67 49,60 229
Saflc ky trao
doi ion 20 0,77 15,4 741 14820 9,62 21,39 4940 231
duong
Sackytrao 55 0,02 0,70 3,64 1274 182 0,97 4247 43,75

doi ion am
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3.2 Khio sat mot sé yéu té pH, nhiét d9, ion
Ca?" va chat irc ché PMSF dén hoat dong ciia
protease

3.2.1 Anh hieong ciia Ph

Két qua khao sat hoat dong cuia protease & cac
diéu kién pH khéac nhau tir 6-12 (6, 7, 8, 9, 10, 11,
12) cho thiy protease c6 thé hoat dong tt trong
khoang pH tir 8-10 va hoat dong t6i wu & pH 9 véi

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 35 (2014): 48-55

hoat tinh 14 3,610 U/ml (Hinh 5); hau nhu mat hoan
toan hoat tinh & pH >12. Két qua nay phi hop véi
nghién ctru cia Kumar va Takagi (1999) trong d6
céc protease chiu kiém tir vi khuan théng thudng
c6 pH tbi wu trong khoang 9 dén 11. Trong cac
nghién clru ctia Joo va ctv. (2002) va Manachini va
Fortina (1998) trén protease tu Bacillus horikoshi
va Bacillus licheniformis trén co chét casein déu
cho thiy chung hoat dong t6i wu & pH 9.

4 -

Hoat tinh (U/ml)

0.103d

3.608a

0.169d 4 Hood

T T * 1
12 13
pH

Hinh 5: Anh hwéng cia pH dén hoat dong ciia protease

3.2.2 Anh huong cia nhiét dg dén hoat dong
cua protease

Sau khi khao sat hoat dong cuia protease & didu
kién nhiét do khac nhau (30, 35, 40, 45, 50, 55, 60
va 65°C) cho thiy protease c6 thé hoat dong trong
khoang nhiét dg tir 35-50°C, hoat dong tdi wu trong

khoang 45°C va mét hoat tinh khi U & nhiét
d6 > 60°C (Hinh 6). Nhu vay, protease cd cung
nhi¢t d¢ hoat dong tdi wu voi protease tir Bacillus
horikoshi (45°C) (Joo et al., 2002) nhung thip hon
so voi protease tu Bacillus licheniformis (70°C)
(Manachini & Fortina., 1998).

S -
4,267a
4 4 3.620b
—
Eldy
=
=
]
=.
5
=R
)y T e
. L0, 208d 0.255d 0.0004 0.000d
30 35 40 45 50 55 60 65
Nhiét ds (oC)

Hinh 6: Anh huéng ciia nhiét do dén hoat dong ciia protease

3.2.3 Anh huong cia ion Ca®* lén hoat dong
cua protease

Su hién dién cia 2,5 mM ion Ca®" trong hon
hop phan g giup nang cao hoat tinh cua protease
gap hai lan tir 3,61 U/ml 1én dén 7,185 U/ml. Khi
gia ting noéng do ion Ca®" 1én 5mM va 10mM
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khong cho thdy su nang cao vé hoat tinh ciing nhu
trc ché ddi véi protease (Bang 2). Mot nghién ctru
ctia Horikoshi (1999) ciing cho thiy protease tur
chiing Bacillus 221 ting 70% hoat tinh khi bd sung

5 mM Ca®* vao hdn hop phan tng & nhiét do t6i wu
la 60°C.
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Bang 2: Anh huéng ciia ion Ca?* dén hoat dong
ciia protease

Nong d¢ Ca** Hoat tinh (U/ml)
0 3,61b

2,5 7,18a

5 7,16a

10 7,17a

3.2.4 Anh hong cia PMSF 1én hoat dong ciia
protease

Khi bb sung PMSF vao hdn hop phan tng cho
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thidy PMSF lam giam hoat dong cuia protease.
Protease bi trc ché hoan toan khi ¢6 su hién dién
ciia 2 mM PMSF trong hén hop phan tng (Hinh
10). Piéu nay cho thiy protease tinh sach dugc co
thé thudc nhém serine protease. PMSF tan cong
vao vi tri cua serine trong tdm hoat ddng tir d6 lam
protease mat di kha ning xtic tic phan tmg phan
huy protein. Két qua nay pht hop véi nghién ctru
cia Gupta va ctv. (2002) cho rang hau hét cac
protease kiém tinh 1 nhiing serine protease hoic
metallo-protease.

120,0% -
100,0%
100,0% -
80,0% -

60,0% -

Hoat tinh (%)

40,0% -

20,0% |

53,8%

23,2%

0,0%

0,0% - T

0.5

Noéng dd PMSF (mM)

1 2

Hinh 7: Anh hwéng ciia chit e ché PMSF dén hoat dong ciia protease

4 KET LUAN

Két tiia phan doan ammonium sulphate két hop
v6i sic ky trao d6i ion trén cot SP-Streamline va
Unosphere Q cho phép tinh sach mét protease kiém
tinh c6 khéi luong phén tir trong khoang 19,2 kDa
tir dich nudi cdy Bacillus sp.SV1. Protease nay
hoat dong tdi wu & pH 9,0, nhiét do 45°C, véi sy
hién dién cua ion Ca?* (2,5 mM). Py c6 thé 1a mot
serine protease, do & nong d6 PMSF 2,0 mM hoat
tinh enzyme bj wrc ché hoan toan.
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