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1. Md diu

Protease ld enzyme c6 t6c dgng thuj' phdn

protein. EAy ld er:zyme cl6 du-o. c nghi€n criu tir

l6u do nhirng t5c dpng quan trgng crha n6 trong

nhi6u qui trinh cAn thi6t cira co thti s6ng vd

nhirng ung dqng to lcrn cfia n6 trong cilc ngdnh

c6ng nghiQp. HiQn nay, hdng n[m c6 khodng

600 t6n protease tinh khi6t (tr€n tdng sO 3OOOOO

t6n en4rme) clugc s6n xu6t t4i c5c nuoc ph6t

tniin. Trong s5 protease d6, khoAng 500 t6n
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dugc sin xuAt tu vi khuAn vd 100 tAn dugc sin

xu6t tir n6m m6c [1].

tci5 tu nnfng ndm 1990, c6c nghi€n cfu sin

xu6t ud sir dgng c6c ch6 phAm enzyme phpc v1r

cho chdn nudi m6i tlu-o. c ph6t trii5n m4nh vd chri

yiiu ld c6c ch6 phAm enzyme dirng <lti b6 sung

vio khAu phAn thfc 6n cho c6c lodi tlQng v{t da

ddy ttcrn (lqn vd gia cAm) 12-41. Trong s6 c5c

enzyme dirng trong thric 6n chdn nudi, protease

ld mOt trong nhirng enryme clugc ctA c{p d6n

dAu ti6n vd cfrng clugc sri dgng nhi€u nhAt.

Chinh vi nhtng nguyEn nhAn nOu tr6n md rdt

nhi6u phuong ph6p ttd ctugc 6p dgng nhim
A.

nAng cao higu sudt sin xudt protease sinh

t21
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t6ng hqp tir vi sinh vat. C6 thC kC di5n nhfrng
phucmg phSp su dpng c6c t6c nhAn vdt l! nhu
UV. tia X, tia o. P, y... hay chc t6c nh6n ho6
hec nhu NTG (N-methyl-N-nitro-N-
nitrosoguanidine), ethylmethanesulphonate
(EMS), HNO2... Trong sti c6c t6c nhdn ho6
hgc n6u tr€n, NTG cho th6y c6 hi€u qui nh6t
trong vi6c gdy <tQt bi6n vi sinh v{t [5,6]. Sg
thdnh c6ng cta vi sinh vflt ttugc gdy dQt bit5n

php ihuQc vdo qu6 trinh t6i uu h6a ph6t sinh dQt

biiSn ki5t hqp song song vdi hp thOng sdng lgc c6
hiQu quA tlti chgn lgc clugc ching vi sinh v6t rtQt

bi6n c6 tinh ch6t mong mu6n cao nh6t.

Trong bdi b6o ndy, sau qu6 trinh tuyr5n chgn
chtng vi sinh vft c6 ho4t tinh sinh t6ng hqp
protease ngopi bdo, chring t6i di so b6 tinh sach
vd x6c ttfnh mQt sti tintr ch6t cria protease ngogi
bdo thu dugc tir qu6 trinh l6n men cria vi khuAn
ULl2. Ngoai ra, chfing t6i cfrng rld budc rlAu si
dgng NTG v6i hy vo.ng ndng cao khi ndng sinh
t6ng hqp protease ngoai bdo ndy trong vi khuAp
ULI2.

2. Nguy6n liQu vir phuong phdp

2.1. NguyAn IiQu

C6c chring vi sinh vflt hign duoc luu git t4i
Bio ting gi6ng chuAn vi sinh vft, Vipn Vi sinh
vflt vd C6ng nghQ sinh hoc, D4i hqc Qutic gia
Hd Noi.

Ho6 chAt: cria hdng VWR vd hdng Sigma,
dat dQ tinh sach cdn thit5t dr)ng cho nghi6n cfu
ph6n tich.

2.2. Phurongphdp

- X6c tlinh hoat dQ phdn gi6i protein theo
phuong ph6p khutich t6n tr€n <lia thach (c6
casein 0,lyo) vd theo phucyng ph6p Anson cdi
ti6n [7].

- X6c ctfnh pH thich hqp theo phucrng phdp
Anscrn c6i tit5n nhung d c6c pH kh6c nhau.

- X6c cfinh d0 bAn vdi nhiQt: m6u enzyme
dugc xu l)t d 600C trong c6c khodng thdi gian
nhAt dinh vd sau tt6 x6c <linh ho4t dQ phdn gidi
protein theo phuong phSp Anson cAi tiiin [7].

- X6c <linh nhipt d0 thich hqp theo phuong
ph6p Anson cii ti6n nhung tqi cic nhipt tlQ kh5c
nhau.

- X6c dinh n6ng dQ protein theo phuong
ph6p Bradford [8].

- Sdc kf lgc gel: m6u enzyme (1,5 ml) duoc
dnng d€ ch4y sic kj v6i tli6u kipn nhu sau: cQt

nh6i gel Sephadex G-50 c6 kich thudc: 80 x 1,2

cm; dQm phosphat 20 mM pH 7,0; t6c d6 chdy
l8 ml/h; phdn tlopn: 2 ml.

- X6c tlinh di€u kiQn t6i uu gey dQt bitin
bing NTG: NTG v6i cilc n6ng dQ kh6c nhau t5c
clQng vdo gita pha log cta qu6 trinh ph6t tri€n
cria vi khudn trong c6c khoing thdi gian kh6c
nhau; dga tr€n phAn trim c6c t6 beo sdng sdt
thu du-o. c sau xt li G l0%) so v6i c6c tr5 bdo
kh6ng xu lf dd x6c rljnh c6c th6ng sti t5i uu J5,
6l; so s6nh hopt dQ phdn gini protein c6c chring
dQt bi6n thu tlugc theo phuong ph6p Anscrn cii
tit5n t7l.

- Di€n di ph6t hi6n ho4t tfnh protease: thuc
hi€n c5c bu6c nhu dugc md td trong phuong
phSp Laemmli nhmg c6 b6 sung co ch6t casein
0,lo/o vito bin gel polyacrylamide [9].

S. X5t qui vi thio lufln

3.1. f"yii" chpn cdc chrtng vi khudn sinh
protease ngoqi bdo

Ttr mQt sti chring vi khuAn hiQn tlang clu_o. c
luu git tai Bdo tdng gi6ng cluAn vi sinh v6t,
ViQn Vi sinh v4t vd C6ng ngh6 sinh hgc, D4i
hqc Qu6c gia Hd NQi, chring t6i da ti6n hdnh
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tuy6n chgn nhirng chring c6 khe n6ng sinh

protease ngoai bdo (bdng 1)'

Bdng l. Tuy6n chgn c6c ching vi khuAn sinh
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Hinh 1. Nhiet dO (A) va pH (B) t6i ur1cn1 elzrme

ngoqi bdo sinh ra tir chtng vi khudn ULl2'

Enzyme nghi€n cr?u du-o. c xt li d 600C

trong c6c thdi gian kh6c nhau ctO x6c dinh d0

bAn v6i nhiQt (hinh Z)' ftit qui cho thAy'

enzyme ndy k6m b6n vdi nhiet (sau 5 phirt xri li
d 600C, enzymeeld mAt gdn 1}%hoat dQ)'

vTcc vict
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dn gidi; d: duong kinh

giting thach.

Vdi k6t que so bQ nny ch0ng t6i da nghiOn

cfiu di0u kiQn sinh trudng, t6i uu h6a cli6u kipn

l6n men chring vi khuAn Bacillus sp (UL12)'

3.2. MOt s6 tlnh chdt h6a sinh cua protease

1'soqi iao sinh t6ng hqp tirvi khudn UL|2

Dlch enzyme ngopi bdo <ld dugc nghiOn cftu
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Hinh 2. D0 bAn vdi nhiQt cta protease ngo4i bdo

cria vi khudn ULl2'
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3.3. Brdc ddu tinh sqch protease ngoqi bdo thu
drqc tichingvi khudn ULl2

Protease tu dich nu6i c6y chring vi sinh vft
ULl2 budc tlAu dugc tinh s4ch qua cQt sdc hf
lgc gel Sephadex G-50 v6i c6c <li6u kiQn m6 t6. .). .
trong phdn phugng ph6p. Phd sdc \f dugc trinh
bdy trong hinh 3 vd k6t qui sdc h-i tlugc t6ng

ktit o bing 2.

fir kt5t qui cho th6y, trong cdc tli6u kiQn s6c

kf nhu tl6 md ti, m6u enzyme nghi€n ciru chi

cho mQt tlinh c6 ho4t tinh phdn gi6i protein

(phAn tlopn thf 13 cria m6u vi khuAn) vd ilinh
ho4t iiQng d6 cfing trung vdi tlinh protein chinh

cta miu phdn tfch (hinh 3). HiQu su6t enzyme

thu <lugc sau sic ky ld 93% vd cl6 lo4i bo tlugc
khoAng 60% protein tpp. Nhu vfy, qua s5c kj
tlQ sach cta enryme vi khuAn dd tdng l€n

khodng 2,4ldn @6ng 2). D€ c6 dugc enzyme c6

ho4t ilQng ri6ng cao hcrn (tr?c ld c6 ho4t tlQ phAn

gi6i protein cao tr6n'protein t6ng s6 th6p) bu6c
.ttinh s4ch ndy cdn cAn ph6i ti6p tpc nghi€n criu

th6m.

I 6 11 16 21 26

Fhln t6.^

Hinh 3. Ph6 sdc lcj lgc gel mdu enzyme ngopi bdo
thu dugc tu chung vi khudn ULl2.

Didu kiQn sic kf: Kich thudc cOt: 80 x 1,2 cm; vfln
ti5c chdy: lSmV; phdn doqn: 2ml; thC tich m6u: 1,5

ml;--! ho4t dQ phdn gidi protein: OD 750nm
(x6c clinh theo phucrng ph6p Anscrn cai tien);+

protein: OD 595nm (x6c tlinh theo Bradford).

Bing2. T6ng ki5t ki5t qud sic h.i enzyme ngo4i bdo thu dugc tir chtng vi khuAn ULl2.

MAu enzyme
Protease (Ho4t ilQ phdn Protein

gidi protein/ml) (mg/ml) ri€ng protease (%) OAn)

Ho4t tlQng HiQu sudt thu DQ s4ch

L6n cQt (1,5 ml) 0,3186 3,2281
Xu6ne c6l (24 rnl) 0,01 85 0,0786

0,0987
0,2360

100 I
93,12 2,39

3.4. Di€n di

Protein t6ng s5 duo. c ti6n hdnh cliQn di tr€n
SDS-PAGE AC n6m tra dQ s4ch cta miu
protease .ngoai bdo trudc vi sau khi tinh s4ch

qua cQt sdc kf lgc gel. Tuy nhi6n, do hdm lugng
..a.protein ti€t ra mdi trudng nu6i cAy qud th6p vd

mac dir c6c m6u cld tlugc c6 d{c rAt nhieu lin
rXnhmg vdn khdng ph5t hipn dugc c5c bdng

protein (kr5t qui khdng trinh biy d day). Sau d6,
i

mdu protease ngo4i bdo trudc vi sau khi tinh
s4ch qua cdJ sic ky lsc gel tlugc di€n di tr€n gel
c6 co ch6t casein 0,1% (hinh 4). Dr;a tr€n krSt

qud hinh 4, m6u tru6c khi qua cQt c6 3 bdng

kh5 16, I bdng md (c6c bdng ndy dugc chi bing
mffi t6n) vd mQt virng c6c bdng voi trgng lugng

phdn tri 16rr; cdn miu xu6ng cQt vin c6 mQt

virng c5c bing v6i trgng lugng ph6n tri lon (d0
s6ng cria virng niy kh6ng bing dQ s5ng cria m6u
l6n cQt) vd hai bang kh5 16 (dugc chi bing mfli
t6n). Hai bing c6 trgng lugng phAn tu th6p hon
.7
trong mdu l€n cQt bi mdt d mdu xu6ng cQt. C6
l€ do protease ngopi bdo ndy.khdng b€n v6i
nhiQt, ndn trong quri trinh sdc h-i, mgt s6

protease ngo4i bdo cria m6u trudc khi tinh sach

qua cQt tl6 kh6ng ph6t hiQn dugc ho4t tinh sau

khi qua cQt. Tuy nhi€n, s5 enryrne ndy chi nim
trong khodng 7Yo ho4t tinh.enzyme bi m6t di
khi s6c kf. Chring t6i cfing ti6n hanh <liQn di

7'song song vdi mdu protease thuong phdm cria

hdng Novozyme [c5c gi€ng chri thich (+)] vdi
vai trd ld dtiichfng duong.
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MAu (+) MAu l6n cQt MAu xu6ng cQt

l0pl 20p,I lOpl 20pl

125

the tich sri dqng

3.5. Gay d|t bi€n cht)ngvi khutin ULt2 bdng

NTG

Nhu <16 trinh biy, vdi mpc ti6u nghiOn cr?u

hiQu qui cria viQc xri li dQt bitin d6i vdi ho4t

tinh sinh protease ngopi bdo ctia vi khuAn

lJLlz, chring t6i de su dpng t6c nhAn ho6 hqc

NTG - mQt t6c nhdn dugc cho ld c6 hiQu qui
gAy dQt bi6n cao nn6t eOi vdi vi sinh vft.
Khodrrg 90Yo c6c dOt bia5n do NTG g6y ra ld c6c

dQt bi.in di6m, thay th6 cflp GC thdnh c[p AT,

mOt sti rit it c6c trudng hqp d6n di5n dich

chuy6n khung dgc ho[c m6t doqn [5, 6]'

OC ti€n hdnh xft lf dQt biiin tru6c h6t chring

t6i phdi llra chgn n6ng dQ NTG cfing nhu thdi

gian xt l9 dQt bi6n thich hgp nh6t. Sau cl6 s€ ld

budc sdng lgc d€ tl6nh gi6 hiQu qud gAy dQt
t.a
Dlen.

Hinh 4. Ph6 dien di protease cria m5u e\zyme ngoai bdo ULl2'

5pl

3.5.1. T6i ru h6a n6ng dQ NTG vd thdi gian

gdy dQt biiln

C6c t6 bdo cria chring ULl2 tAi thdi di6m

gita pha log dugc xri lf vdi c5c n6ng d0 NTG

kh6c nhau (0,1 mglml; 0,5 mg/ml vi 1 mg/ml)

vd trong c6c khoing thdi gian kh6c nhau (l gio,

2 gid,4 gid vd 6 gio cho m5i n6ng d0). Thdi

tli6m gifra pha log trong chu trinh ph6t trii5n ctra

chring UL12 dugc chgn ldm thdi cli6m gdy d-6t

bir5n. Tai thdi tti€m ndy, DNA cta vi khuAn

clugc nh6n ttdi rAt nhanh n€n NTG s€ t6c dgng

c6 hiQu qui nh6t.

Sau khi ttugc xri lf v6i NTG, vi sinh vit
dugc trdi tr6n dTa thach d0 x6c dinh r! lQ sdng

s6t cfia c6c t6 bdo b! gdy dQt bitin so v6i tdng sd

chct6bdo ban dAu. TOt nhAt ld, gi6 tri ndy nim

trong kho6ng ti 5% d6n l0% d€ c6 th6 thu

tlugc nhi6u dQt bi6n mong rhu6n nh6t. r6t qud

xti lf v6i c6c thdi gian vi n6ng dQ NTG kh6c

nhau (bdng 3) cho thAy, n6ng dO NTG t6i uu la
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O,5.mg/ml vdi thoi gian xri l1i t6i uu ld 6 gio
(ph6n in clflm trong bdng 3). Tai rti€u kiQn ndy,
vi khuAn s5ng s6t sau clQt bi6n chit5m gYo so v6i
t6ng s6 vi khuAn kh6ng xu |y'. V6i ty l€ ndy,
8685 chrlng vi khuAn dugc sing loc kh6 n6ng
sinh protease vdi hy vong thu du-o. c chring c6
hoat d0 cao hon chring g6crJLl2.

Bdng 3. Anh hucrng cria n6ng rlQ vd rhoi gian tiic
d6ng cria NTG d6i vdi vi sinh v4t (biiiu hiQn bing r|

16 phAn trtrm si5ng s6t cta chring vi ,inn uht Uif Z)

, ffi
SS + O,ZS

0.1 2 74+0,37

4 50 + 0,29

6 33 + 0,25

Vdi dugc ch d;
phdn gi hcrn chrin oAt
tlQ ndy dQt bii5n vd

khi nu6i 24h tai 37"C, lilc lg0 vdng/phft, c6c

ULl2-4623 c6 ho4t dQ phAn gidi protein (0,556
vit 0,741 clon vi ho4t clQ ph6n gi6i protein/ml
tuong rng) cao hon so v6i hogt ilQ cta chring
g6c (0,360 clcrn vj hoat rlQ phdn gidi protein/ml)
ld 1,54 lAn vd 2,05 IAn.

I

2

4

6

76 + 0,24

60 + 0,27 |

36 + 0,29

8 +0,23

I

2

4

6

38 + 9,21

33 x.0,24

26 + 0,32

3 + 0,25

3.5.2. K€t qud sdng l7c

Cric chring thu duoc sau dQt bi6n dugc sdng
lgc so bQ bing phuong ph6p khut5ch t6n tr6n dia

ULl2-4623) vd hai chtng c6 hopt dQ ph6n gidi
protein nh6 hon (ULt2-6910 vd ULl2_3368) so
v6i hoat d0 cria chring g6c. Kt5t qu6 vdng ph6n
giAi cria b6n ching ndy du_o, c thd hien oen nint S.



N .Q. Uydn ad nnk. / Tap chi Khoa hoc DHQGHN, Khoa hoc Tu nhiAn oit C6ng ngh€ 26 (20L0 721-128 127

Bdng 4, Hoet d0 phdn gidi vi
khuAn ULl2 vir c6c chrhng t 6n.

MAu Protease (Hoat tlQ Phdn ODooo

gidi protein/ml)-
ULI2

uLl2-15r4
uLt2-4623

0,360 + 0,005 2,122
0,556 + 0,001 2,120
0,741 + 0,001 2,136

Chfing t6i cflng ti6n hinh x6c clinh mQt s6

ttac di6m nhu pH, nhiet d0 thich hqp vd ttQ b€n

vdi nhiQt cria hai chring dQt bi6n rJLl2-1514 vir

UL124623. Tuy nhi6n c6c k6t qui ndy kh6ng

kh6c vdi ki5t qun cria chtng g6c (kiit qui khdng

trinh bdy d ddy).

c. x6t lufn

Tir c5c k6t qud nghiOn cftu thu dugc, chring

tor rut ra mQt sO ttit tuan nhu sau:

l) Chring vi khuAn Bacillus sp ULl2 ld

chring sinh protease cao nhAt trong s6 9 chirni
vi khuAn nghiEn cfu.

2) Enzyme ngo4i bio thu <lugc tu chtng vi
khuAn ULl2 c6 nhiQt ttO thich hqp ld 550C, pH

thich hgp le 7-8. Enzyme ngo4i bdo ndy kh6ng

bAn v6i nhiQt.

3) Qua sic lcj lgc gel Sephadex G-50, thu

dugc 93o/o ho4t tinh enryme ngo4i bdo v6i d0

s4ch ting 2,4ldn.

4) Thdi di6m gdy dQt bit5n trong qu6 trinh
ph6t ni6n cria vi sinh v|t li gifra pha log vdi
n6ng clQ NTG t6i uu dG gdy dQt bi6n ld 0,5

mg/ml vd thdi gian t6i uu AC NfC t6c <lQng vdo

vi sinh vft ld 6 gid.

5) Chring thu dugc sau ilQt bii5n QLl2-
l5l4,rJLl2-4623) c6 ho4t dQ phdn gidi protein

tuong rirng lon hon I,5 lAn vd 2 lAn ho4t dQ cria

chring g6c.

Ldi cim on

C6ng trinh ndy tlugc thgc hiQn vdi sg h5 trq
kinh phf cria tt€ tei thuQc Chuong trinh trgng

ctiiim vd r?ng dpng cdng nghQ sinh hgc trong

linh vgc N6ng nghiQp vd Ph6t tri6n n6ng th6n

tl6n ndm 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 Uyenl, Nguyen Xuan Truongl,
Phan Thi Har, Nguyen Huynh Minh Quyenl, Tran Quoc Viet2
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In this article, some properties of the extracellular protease, synthesized from Bacillus sp, have

been studied. These properties are as follows: the optimized temperature is 55oC; the optimized pH is
7-8 and the thermo-stability of this enzyme is very poor. In addition, this extracellular protease has

been purified primarily through gel frltraction Sephadex G-50. Moreover, this is 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
(ULl2-l514,rJLl2-4623) have been increased L5 and 2 times respectively in comparison with that of
the parent strain.

Keywords : Mutagen, proteolytic activity, NTG, protease, chromatography.


