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Nghién ctru mot so tinh chat va sir dung hod chat gay
dot bien NTG dé nang cao hoat d6 phan giai protein cua
protease ngoai bao cta vi khuan Bacillus sp
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Tom tit. Trong bai bdo ndy, mot sb tinh chét caa protease ngoai bao dugc sinh téng hop tir chung
vi khuin Bacillus sp nhu nhiét do téi uu (55°C), pH téi uu (7-8) vado bén nhiét da duoc cong bd.
Bén canh d6, protease ngoai bdo nady ciing dugc tinh sach budc diu qua cot sic ky loc gel
Sephadex G-50. Hon nira, 1an dau tién tai Viét Nam, viéc sir dung hod chit gay dot bién NTG trén
d6i tuong vi khuan dugc cong bé trén tap chi khoa hoc. Céc théng s ciia qué trinh gy dot bién
nhu ndng 6 NTG (0,5 mg/ml), thoi diém téc dong vao vi sinh vat (gitra phalog) vathoi gian tac
dong caa NTG vao vi khuin (6 gio) da duoc téi vu hod Sau khi gay dot bién bing NTG va sang
loc, hai chiing vi khuin @6t bién c6 hoat 6 phan giai protein cao hon 1,5 14n va 2 1in so véi hoat

d6 caa ching gc da thu dugc.

Tir khda: Dot bién, hoat do phan giai, NTG, protease, sic ky.

1. Mé dau

Protease la enzyme c¢6 tac dung thuy phan
protein. Béy la enzyme da dugc nghién cau ti
[&u do nhirng tac dung quan trong cua nod trong
nhiéu qua trinh can thiét caa co thé song va
nhirng rng dung to Ién cua né trong c&c nganh
cdng nghiép. Hién nay, hang nam cd khoang
600 tan protease tinh khiét (trén tong sé 300000
tan enzyme) dugc san xuit tai cac nuéc phét
trién. Trong sb protease d6, khoang 500 tin
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dugc san xuat tir vi khuan va 100 tan dwgc san
XUat tir nam méc [1].

K& tir nhirng nam 1990, c&c nghién ciru sin
XUt va str dung céc ché pham enzyme phuc vu
cho chan nudi méi dugc phét trién manh va chu
yéu la cac ché pham enzyme ding dé bo sung
vao khau phan thirc an cho céc lodi dong vat da
day don (lon va gia cam) [2-4]. Trong s6 cac
enzyme dung trong thirc an chan nubi, protease
la mot trong nhitng enzyme dugc dé cap dén
dau tién va ciing duoc sir dung nhiéu nhit.
Chinh vi nhiing nguyén nhan néu trén ma rat
nhiéu phuong phép da dugc &p dung nhim
nang cao hiéu suit san xuit protease sinh
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tong hop tir vi sinh vat. C6 thé ké dén nhirng
phuong phap sir dung cac tac nhén vat ly nhu
UV, tia X, tiaa, b, g.. hay cac tac nhan hoa
hoc  nhu NTG  (N-methyl-N-nitro-N-
nitrosoguanidine), ethylmethanesul phonate
(EMS), HNO,... Trong sd cac tac nhan hoa
hoc néu trén, NTG cho thiy c6 hiéu qua nhat
trong viéc gay dot bién vi sinh vat [5,6]. Su
thanh odng cua vi sinh vat dugc gay dot bién
phu thudc vao quatrinh téi wu hda phét sinh dot
bién két hgp song song véi hé thong sang loc co
hiéu qua dé chon loc dugc chang vi sinh vat dot
bién c6 tinh chat mong mudn cao nhit.

Trong bai b4o nay, sau qua trinh tuyén chon
chiing vi sinh vat cd hoat tinh sinh tong hop
protease ngoai bao, chiing téi d& so bd tinh sach
vaxac dinh mot sb tinh chat caa protease ngoai
bao thu dugc tir qua trinh 1én men cia vi khuan
UL12. Ngaai ra, chiing tdi ciing d4 budc dau sir
dung NTG véi hy vong néng cao kha nang sinh
téng hop protease ngoai bao ndy trong vi khuan
uL12.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Cac chung vi sinh vat hién duoc luu gitr tai
Bao tang gidng chuan vi sinh vat, Vién Vi sinh
vat va Cong nghé sinh hoc, Pai hoc Qubc gia
Ha Noi.

Hoa chit: cia hang VWR va hang Sigma,
dat d6 tinh sach can thiét dung cho nghién ctu
phan tich.

2.2. Phuong phép

- Xé&c dinh hoat d¢ phén giai proteintheo
phuong phdp khuéch tan trén dia thach (co
casein 0,1%) va theo phuong phdp Anson cai

tién [7].

- X&c dinh pH thich hgp theo phuong phap
Anson cai tién nhung & cac pH khéc nhau.

- X&c dinh d6 bén voi nhiét: miu enzyme
dwoc xir Iy & 60°C trong cac khoang thoi gian
nhat dinh va sau d6 xéc dinh hoat do phan giai
protein theo phuong phap Anson cai tién [7].

- X&c dinh nhiét do thich hop theo phuong
phép Anson cai tién nhung tai cac nhiét d6 khac
nhau.

- Xé&c dinh nong d6 protein theo phuong
phép Bradford [8].

- Sac ky loc gd: mau enzyme (1,5 ml) duoc
ding dé chay sic ky véi diéu kién nhu sau: cot
nhdi ge Sephadex G-50 c6 kich thudc: 80 x 1,2
cm; dém phosphat 20 mM pH 7,0; téc do chay
18 ml/h; phan doan: 2 ml.

- Xéc dinh diéu kién téi wu gay dot bién
bang NTG: NTG véi céc ndong do khac nhau tac
dong vao giita pha log ciia qua trinh phét trién
caa vi khuan trong céc khoang thoi gian khac
nhau; dya trén phan trim céc té bao song sot
thu dugc sau xir ly (< 10%) so Véi céc té bao
khéng xir ly dé xéc dinh cac théng sb toi uu [5,
6]; so sénh hoat d¢6 phén giai protein cic ching
dot bién thu dugc theo phuong phép Anson cai
tién [7].

- bién di phat hién hoat tinh protease thuc
hién cac budc nhu duwoc md ta trong phuong
phép Laemmli nhung o6 bb sung co chat casein
0,1% vao ban gd polyacrylamide[9].

3. Két qua vathao luan

3.1. Tuyén chon cac chung Vi khudn sinh
protease ngogi bao

Tur mot sd chung vi khuan hién dang duoc
luu gitr tai Bao tang gidng chuan vi sinh vat,
Vién Vi sinh vat va Cong nghé sinh hoc, Dai
hoc Qubc gia Ha Noi, ching t6i da tién hanh
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tuyén chon nhitng chung c6 kha ning sinh

protease ngoai bao (bang 1).

Bang 1. Tuyén chon céc chung vi khuan sinh

protease
. b Hoat tinh
A , K Nguon :
T Tén chung hi é?,u 360 (D-d)
i (mm)
VTCC Viét
1  Sreptomycessp A211 Nam 17
2 Srepomyeessp H23 ¢t 12
. VTCC  Viét
3 Bacillussp A-485 Nam 14
: VTCC  Viét
4  Bacillussp A-489 Nam 17
5 Badllussp e N 13
6 Badllussp oy Rt 11
7 Badllussp VKL I 28
! VTCC  Viét
8 Bacillussp B-714 Nam 19
. VTCC  Viét
9 Bacillussp B-877 Nam 18

Ghi chd. D: duong kinh phong phén giai; d: duong kinh

giéng thach.
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Hinh 1. Nhiét do (A) vapH (B) téi uu ciiaenzyme
ngoai bdo sinh ratir ching vi khuan UL12.
Enzyme nghién ciu dwoc xu ly ¢ 60°C
trong cac thoi gian khac nhau dé xéc dinh do
bén véi nhiét (hinh 2). Két qua cho thay,
enzyme nay kém bén véi nhiét (sau 5 phat xir Iy
& 60°C, enzyme da mat gin 70% hoat d6).

100 7
90 ke

801 ke

Véi két qua so by nay ching ti d& nghién
ctru diéu kién sinh truong, téi wu héa diéu kién
l&n men ching vi khuan Bacillus sp (UL12).
Trong khudn khé bai béao nay, ching tdi khong
néu cac nghién ciru lién quan dén t6i uu hda
diéu kién sinh truong va lén men ma chi trinh
bay cac nghién ciru lién quan dén cac tinh chat
ctia enzyme ngoai bao thu dugc biang cac diéu
kién 1én men da duoc tdi vu hod

3.2. Mgt s tinh chat héa sinh cia protease
ngogi bao sinh tong hop ter vi khuan UL12

Dich enzyme ngoai bao da dugc nghién ciu
mot sb tinh chat: pH, nhiét do téi uu vado bén
Véi nhiét.

Nhu vay, pH téi uu cia cia protease ngoai
b&o thu dugc tir chang vi khuan UL12 & 7-8
(hinh 1, B) va nhiét do t6i uu dé enzyme nay
dat hoat d6 cuc dai 1a55°C (hinh 1, A).
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Hinh 2. D6 bén véi nhiét ciia protease ngoai béo

ctavi khudn UL12.
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3.3. Budc dau tinh sach protease ngogi bao thu
dworc tur chuing vi khuan UL12

Protease tir dich nudi ciy ching vi sinh vat
UL12 budc dau dugc tinh sach qua cot sic ky
loc gel Sephadex G-50 véi céc diéu kién mo ta
trong phan phuong phép. Pho sic ky duoc trinh
bay trong hinh 3 va két qua sic ky dugc tong
két & bang 2.

Tir két qua cho thay, trong cac diéu kién sic
ky nhu d& md ta, mau enzyme nghién ciu chi
cho mot dinh cd hoat tinh phén giai protein
(phan doan tha 13 ciia mau vi khuan) va dinh
hoat dong dé ciing trung véi dinh protein chinh
cia mau phan tich (hinh 3). Hiéu suit enzyme
thu duoc sau sic ky 1a 93% va da loai bo duoc
khoang 60% protein tap. Nhu vay, qua sic ky
do6 sach cia enzyme vi khuan da ting Ién
khoang 2,4 1an (bang 2). Bé ¢ dugc enzyme co
hoat dong riéng cao hon (tic la cd hoat do phén
giai protein cao trén protein tong sd thap) budc
tinh sach ndy con can phai tiép tuc nghién cau
thém.

2.5 1 T 1.2
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Hinh 3. Phé sic ky Ioc ge mau enzyme ngoai bao
thu dwoc tir chang vi khuin UL12.

Diéu kién sic ky: Kich thuéc cot: 80 x 1,2 cm; van
tdc chay: 18ml/; phan doan: 2ml; thé tich mau: 1,5
ml; —®— hoat d6 phan gii protein: OD 750nm
(xéc dinh theo phuong phép Anson cai tién); —E—
protein: OD 595nm (x&c dinh theo Bradford).

Bang 2. Tong két két qua sic ky enzyme ngoai bao thu dugc tir chang vi khuin UL12.

MAU enzvme Protease (Hoat d6 phéan Protein Hoat dong Hiéu suat thu bo §ach
a y giai protein/ml) (mg/ml) riéng protesase (%) (lan)
Lén cot (1,5 ml) 0,3186 3,2281 0,0987 100
Xudng ot (24 ml) 0,0185 0,0786 0,2360 93,12 2,39
3.4. Pi¢gn di phan tir Ién; con mau xuéng cot van cd mot

Protein téng so duoc tién hanh dién di trén
SDS-PAGE dé kiém tra do sach cia mau
protease ngoai bao trusc va sau khi tinh sach
qua cot sac ky loc gel. Tuy nhién, do ham lugng
protein tiét ra méi truong nudi ciy qua thap va
mic du cadc mau da duoc cd dic rat nhidu lan
nhung van khong pha hién duoc cac bing
protein (két qua khong trinh bay & day). Sau dé,
MAu protease ngoai bao trudc va sau khi tinh
sach qua cot sic ky loc gd duoc dién di trén gel
06 co chit casein 0,1% (hinh 4). Dya trén két
qua hinh 4, miu trugc khi qua cot cd 3 bing
khard, 1 bang md (céc bang ndy duoc chi bang
midi tén) va mdt vang cac bang véi trong lugng

vung céc bang véi trong lugng phéan tir Ion (46
séng ciia vaing ndy khong bang do sang ciia mau
[én cot) va hai bang kha ré (duoc chi bang mi
tén). Hai bang cd trong Iuong phan tur thip hon
trong mau lén cot bi mat & mau xudng cot. CO
I& do protease ngoai bao nay khong bén voi
nhiét, nén trong qua trinh sic ky, mot sd
protease ngoai bao ciia mau trugc khi tinh sach
qua cdt da khéng phét hién duoc hoat tinh sau
khi qua cot. Tuy nhién, s enzyme ndy chi nam
trong khoing 7% hoat tinh enzyme bi mat di
khi sic ky. Chang téi ciing tién hanh dién di
song song V6i mau protease thuong pham caa
hang Novozyme [cac giéng chd thich (+)] voi
vai tro laddi ching duong.
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Hinh 4. Phé dién di protease cia miu enzyme ngoai bao UL 12.

3.5. Gay dgt bién ching vi khuan UL12 bang
NTG

Nhu da trinh bay, véi muc tiéu nghién cau
hiéu qua cia viéc xir ly dot bién ddi véi hoat
tinh sinh protease ngoai bao cia vi khuan
UL 12, ching t6i da st dung tac nhan hoa hoc
NTG - mot tac nhan duoc cho la ¢ hiéu qua
gay dot bién cao nhit ddi voi vi sinh vat.
Khoang 90% cac dot bién do NTG gay rala cac
dot bién diém, thay thé cip GC thanh cip AT,
mot sb rat it cac truong hop din dén dich
chuyén khung doc hoic méit doan [5, 6].

Dé tién hanh xu ly dot bién truge hét ching
t6i phai lva chon ndng do NTG ciing nhu thoi
gian xir ly dot bién thich hop nhat. Sau d6 sé 1a
budc sang loc dé danh gia hiéu qua gay dot
bién.

3.5.1. Toi wu héa nong dé NTG vathei gian
gay dét bién

Céc té bao cua chang UL12 tai thoi diém
gitta pha log dugc xir 1y véi cac ndng do NTG
khé&c nhau (0,1 mg/ml; 0,5 mg/ml va 1 mg/ml)
vatrong cac khoang thoi gian khac nhau (1 gio,
2 gio, 4 gid va 6 gio cho mdi nong do). Thai
diém gitra phalog trong chu trinh phét trién caa
chang UL12 dugc chon lam thoi diém gay dot
bién. Tai thoi diém nay, DNA cia vi khuin
dwoc nhan d6i rat nhanh nén NTG s3 tac dung
06 hiéu qua nhét.

Sau khi dugc xu ly véi NTG, vi sinh vat
duoc trai trén dia thach dé xéc dinh ty |& sdng
SOt ciia cac té bao bi gay dot bién so vai tdng sb
c4c té bao ban dau. Tét nhét 13, gid tri nay nam
trong khoang tir 5% dén 10% dé o6 thé thu
duoc nhidu dot bién mong mubn nhit. Két qua
xir ly voi céc thoi gian va ndng do NTG khac
nhau (bang 3) cho thiy, nong d6 NTG ti uu la
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0,5 mg/ml véi thoi gian xir ly toi wu 1a 6 gio
(phan in dam trong bang 3). Tai diéu kién nay,
vi khuan séng s6t sau dot bién chiém 8% so voéi
tong sb vi khuan khoéng xir ly. Véi ty 1 nay,
8685 chung vi khuan duoc sang loc kha ning
sinh protease vé6i hy vong thu dugc chung cé
hoat d¢ cao hon chiing goc UL 12.

Bang 3. Anh huong cuanong do vathoi gian tac
dong cua NTG doi véi vi sinh vat (bicu hién bang ty
[é phan tram song st cia chang vi sinh vat UL12)

Nongdo NTG  Thoi gian NTG
(mg/ml) tac dong (gio)
0 0

Ty 1€ song
sot (%)
100+ 0,25
93+0,25
74 +£0,37
50 £ 0,29
33+0,25
76 £0,24
60 + 0,27
36 £ 0,28
8+0,23
38+0,21
33+0,24
26 £0,32
3+0,25

0,1

0,5

o AN PO AN PO M DN P

3.5.2. Két qua sang loc

Céc chung thu duoc sau dot bién dugc sang
loc so bo bang phuong phép khuéch tan trén dia
thach. Sau khi dugc gay dot bién véi thoi gian
va nong do téi uu nhu trén (0,5 mg/ml trong 6
gio), tir 8685 chiing thu dugc hai ching co hoat
do phén giai protein I6n hon (UL12-1514 va
UL12-4623) va hai chung c6 hoat d6 phén giai
protein nho hon (UL12-6910 va UL12-3368) so
Vi hoat @6 cua chung goc. Két qua vong phan
giai ciabdn chiing ndy dugc thé hiéntrén hinh 5.

Hinh 5. biathach sang loc céc chung dic trung
thu duoc sau dot bién.

So @6 diathach: 1: chung dot bién UL12-1514;
2: chang dot bién UL12-4623; 3: ching dot bién
UL12-3368; 4: chung dot bién UL12-6910;

5: dbi chirng &m; 6: chiing gbc UL12.

Vi muc dich thu dugc chiang c6 hoat do
phan giai protein Ién hon chang géc, cac hoat
d6 nay cia céc chung dot bién UL12-1514 va
UL12-4623 dugc xac dinh chinh xéac bang
phuong ph&p Anson cii tién. Mot lugng vi sinh
vat bang nhau cia mdi chang vi sinh vat trén
duogc ciy vao cac binh tam gidc 100 ml tuong
trng, chtra 10 ml mdi truong dich thé LB. Sau
khi nudi 24h tai 37°C, lic 180 vong/phlt, cac
mau dugc xac dinh mat do té bao va ly tam
(10000 vong/phdt) lay dich trong dé xé&c dinh
hoat ¢ phén giai protein theo phuong phép
Anson cai tién. Két qua trong bang 4 cho thiy,
sau khi gay dot bién chang UL12-1514 va
UL12-4623 c6 hoat d¢6 phén giai protein (0,556
va 0,741 don vi hoat d6 phan giai protein/ml
tuong tng) cao hon so véi hoat d§ cua ching
gdc (0,360 don vi hoat do phan giai protein/ml)
la1,54 1anva 2,05 lan.
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Bang 4. Hoat d6 phan giai protein cuachung vi
khuan UL 12 va cac chung thu dugc sau dot bien.

Mau Protease (Hoat do phan ~ ODgyo
giai protein/ml)

UL12 0,360 £ 0,005 2,122

UL12-1514 0,556 + 0,001 2,120

UL12-4623 0,741 + 0,001 2,136

Chung t6i ciing tién hanh xac dinh mot b
dic diém nhu pH, nhiét do thich hop va do bén
véi nhiét cia hai chiing dot bién UL12-1514 va
UL12-4623. Tuy nhién cac két qua nay khdng
khéc voi két qua cua chung goc (két qua khdng
trinh bay ¢ day).

4. Két luan

Tir c&c két qua nghién ctu thu duoc, ching
t6i rat ramot sb két luan nhu sau:

1) Ching vi khuin Bacillus sp UL12 la
chiing sinh protease cao nhat trong sb 9 ching
vi khuan nghién ciu.

2) Enzyme ngoai bao thu dugc tir chang vi
khuan UL12 c6 nhiét do thich hop 1a 55°C, pH
thich hop 1a 7-8. Enzyme ngoai bao nay khéng
bén véi nhiét.

3) Qua sic ky loc gel Sephadex G-50, thu
duoc 93% hoat tinh enzyme ngoai bao véi do
sach ting 2,4 lan.

4) Thoi diém gay dot bién trong qua trinh
phét trién cia vi sinh vat 1a gitta pha log voi
nong do NTG t6i uu dé gay dot bién 12 0,5
mg/ml vathoi gian téi wu dé NTG tac dong vao
vi sinh vat 146 gio.

5) Ching thu dugc sau dot bién (UL12-
1514, UL12-4623) cb hoat d6 phén giai protein
twong tng 16n hon 1,5 1an va 2 1an hoat d6 caa
chiing géc.

Loi cam on

Cong trinh ndy duoc thuc hién voi sy ho tro
kinh phi cua dé tai thuoc Chuong trinh trong
diém va ung dung odng nghé sinh hoc trong
linh vuc Néng nghiép va Phét trién ndng thon
dén nam 2020.
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Study some properties and the use of mutagen NTG to
enhance the proteolytic activity of extracellular protease
of Bacillus sp

Nguyen Quynh Uyen', Nguyen Xuan Truong’,
Phan Thi Ha', Nguyen Huynh Minh Quyen', Tran Quoc Viet?

! aboratory of Protein-Enzyme Technology, I nstitute of Microbiology and Biotechnology, VNU,
144 Xuan Thuy, Hanoi, Vietham
National Institute of Animal Husbandary, Xuan Phuong, Hanoi, Vietnam

In this artide, some properties of the extracellular protease, synthesized from Bacillus sp, have
been studied. These properties are as follows: the optimized temperature is 55°C; the optimized pH is
7-8 and the thermo-stability of this enzyme is very poor. In addition, this extracdlular protease has
been purified primarily through gd filtraction Sephadex G-50. Moreover, thisis the first time, the use
of mutagen NTG on bacteria has been published in Vietnamese sciencetific journal. The parameters of
the process for creating the mutants such as the concentration of NTG (0.5 mg/ml), the time for
interaction between NTG and bacteria (mid-log phase) and the duration of this time (6 hours) have
been optimized. After creating and screening the mutants, the protease activities of the mutants
(UL12-1514, UL12-4623) have been increased 1.5 and 2 times respectively in comparison with that of
the parent strain.

Keywords. Mutagen, proteol ytic activity, NTG, protease, chromatography.



