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Tém tit. Trong bai bao nay, mot so tinh chét cta protease ngoai bao dugc sinh téng hop tir chung
vi khudn Bacillus sp nhu nhiét do tdi ru (55°C), pH toi uu (7-8) va do bén nhiét da duqc cbng bd.
Bén canh do, protease ngoai bao ndy ciing duge tinh sach budce dau qua cot sic ky loc gel
Sephadex G-50. Hon nira, 1dn déu tién tai Viét Nam, viéc str dung hod chit gy dot bién NTG trén
dbi tuong vi khudn dugc cong b trén tap chi khoa hoc. Céc thong sb ctia qué trinh gay dot bién
nhu néng do NTG (0,5 mm’ml) thoi diém tac dong vao vi sinh vt (giira pha log) va thoi gian tac
déng cua NTG vao vi khuén (6 gi0) da dugce t6i uu hod. Sau khi gay dot bién bing NTG va sang
loc, hai chung vn khuin dot bién c6 hoat do phén giai protein cao hon 1,5 l4n va 2 ln so véi hoat

d6 cua chung goc da thu duogc.

Tir khéa: Dot bién, hoat d6 phan gidi, NTG, protease, séc ky.

1. Mé& dau

Protease 1a enzyme cé tac dung thuy phédn
protein. D4y 13 enzyme di dugc nghién ciru tir
1au do nhitng tic dung quan trong cua no trong
nhiéu qua trinh cin thiét caa co thé séng va
nhimg (mg dung to 1én cha noé trong cac nganh
cong nghiép. Hién nay, hang ndm cé khoang
600 tin protease tinh khiét (trén tdng s6 300000
tAn enzyme) dugc san xuét tai cdc nudc phat
trién. Trong sb protease d6, khoang 500 tAn
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dugc san xuét tir vi khuén va 100 tin dugc san
xudt tir ndm méc [1].

K& tir nhitng nam 1990, cac nghién ciru san
Xuét va sir dung céc ché phém enzyme phuc vu
cho chan nudi méi duoc phat trién manh va chu
yéu 1a cac ché phim enzyme dung dé bd sung
vao khéu phén thirc an cho cac loai dong vat da
day don (lon va gia cdm) [2-4]. Trong sb c4c
enzyme ding trong thirc dn chan nudi, protease
1a mot trong nhirng enzyme dugc aé cﬁp dén
diu tién va ciing duge su dung nhidu nhét.
Chinh vi nhitng nguyén nhén néu trén ma rat
nhiéu phuong phép di duoc ap dung nham
nang cao hiéu suit san xuét protease sinh
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téng hop tir vi sinh vat. C6 thé k& dén nhitng
phuong phap sir dung cac tc nhan vit 1y nhu
UV, tia X, tia a, B, v... hay cédc tic nhin hoa
hoc nhu NTG (N-methyl-N-nitro-N-
nitrosoguanidine), ethylmethanesulphonate
(EMS), HNO,... Trong s c4c tic nhan hoa
hoc néu trén, NTG cho thdy c6 hiéu qua nhit
trong viéc gdy dot bién vi sinh vat [5,6]. Su
thanh coéng cla vi sinh vat dugc giy d6t bién
phu thude vao qua trinh t6i vu hoa phat sinh d6t
bién két hop song song véi hé théng sang loc c6
hiéu qua & chon loc duge ching vi sinh vat d6t
bién ¢6 tinh chit mong muén cao nhét.

Trong bai bao nay, sau qua trinh tuyén chon
ching vi sinh vét cé hoat tinh sinh téng hop
protease ngoai bao, chung t6i d3 so bd tinh sach
va xdc dinh mt sd tinh chét cua protease ngoai
bao thu dugc tir qua trinh 1én men ciia vi khuin
UL12. Ngoai ra, chung téi ciing da bude ddu sir
dung NTG véi hy vong nang cao kha ning sinh
téng hop protease ngoai bao nay trong vi khuip
UL12.

2. Nguyén li¢u va phwong phap
2.1. Nguyén liéu

Céc ching vi sinh vat hién duogc luu giir tai
Bao tang gidng chuin vi sinh vét, Vién Vi sinh
vét va Cong nghé sinh hoc, Pai hoc Quéc gia
Ha Néi.

Hoa chit: cta hang VWR va hang Sigma,
dat d6 tinh sach cin thiét dung cho nghién ciru
phan tich.

2.2. Phurong phdp

- Xac dinh hoat d§ phan giai protein theo
phuong phap khuéch tén trén dia thach (cod
casein 0,1%) va theo phuong phdp Anson cai
tién [7].

- Xéc dinh pH thich hgp theo phwong phéap
Anson cai tién nhung & cac pH khac nhau.

- X4c dinh d6 bén véi nhiét: miu enzyme
duge xir ly & 60°C trong céc khoang thoi gian
nhat dinh va sau d6 xé4c dinh hoat d phan giai
protein theo phuong phap Anson cai tién [7].

- Xéac dinh nhiét @6 thich hgp theo phuong
phap Anson cai tién nhung tai cac nhiét d6 khac
nhau.

- Xéc dinh ndng d6 protein theo phuong
phép Bradford [8].

- Sic ky loc gel: miu enzyme (1,5 ml) duoc
dung dé chay sic ky véi didu kién nhu sau: cht
nhdi gel Sephadex G-50 ¢6 kich thudc: 80 x 1,2
cm; dém phosphat 20 mM pH 7,0; tdc @6 chay
18 ml/h; phéan doan: 2 ml.

- Xé4c dinh diéu kién t6i wvu gdy dot bién
bing NTG: NTG véi cac néng d6 khac nhau téc
dong vao gifra pha log ctia qua trinh phét trién
clia vi khuin trong céc khoang thdi gian khac
nhau; dya trén phdn trim céc té bao séng sdt
thu duge sau xir ly (< 10%) so v&i cac t& bao
khong xir ly dé xac dinh cac théng sb t6i wu [5,
6]; so sanh hoat d6 phan giai protein c4c chiing
dot bién thu dugc theo phwong phap Anson cai
tién [7).

- Dién di phat hién hoat tinh protease: thuc
hién céc buéc nhr dugc md ta trong phuong
phép Laemmli nhung c6 b sung co chit casein
0,1% vao ban gel polyacrylamide [9].

3. Két qua va thdo luin

3.1. Tuyén chon cdc ching vi khudn sinh
protease ngogi bao

T mét s§ ching vi khun hién dang dugc
Iru giir tai Bao ting gidng chuin vi sinh vét,
Vién Vi sinh vit va Cong nghé sinh hoc, Dai
hoc Quéc gia Ha Noi, ching t6i d4 tién hanh



tuyén chon nhimng chung c6 kha nang sinh
protease ngoai bao (bang 1).
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Bing 1. Tuyén chon céc ching vi khuén sinh

protease
TT  Ténching t}fg'u Ng‘gi’“ H‘()Stﬁi’h
(mm)
1 Streptomyces sp ieC it 1,7
A211 Nam

2 Streptomyces sp H23 Itllaij; 1,2

3 Bacillus sp XT::S(S: x;itl 14

4 Bacillus sp AR 17

5  Bacillus sp Jg(ilgt- Ig:: 1,3

6  Bacillus sp .19?\6/11- I\];t;it 1,1

7 Bacillus sp UL-12 ;I’;'; 28

8  Bacillus sp \é'gcl(i 1\\11211?:1 1,9

9  Bacillus sp \];_Tg%g I\\I/:r;rtl 1,8 )

Gt}i chu. D: dudmg kinh phong phén gidi; d: dudng kinh
giéng thach.

Vé&i két qua so bd nay chung t6i da nghlen
ctru diéu kién sinh truorng, t6i wu hoa diéu kién
1én men chung vi khuén Bacillus sp (UL12).
Trong khudn khd bai bao nay, chung t6i khong
néu cac nghién ctru lién quan dén tdi wu hoa
diéu kién sinh truéng va lén men ma chi trinh
bay cic nghién ciru lién quan dén cac tinh chat
ciia enzyme ngoai bao thu dugc bang cac diéu
kién 1én men da duoc t&i uu hoa.

3.2. Mot s6 tinh chdt hoa sinh cua protease
ngogi bao sinh t6ng hop tir vi khudn ULI2

chh enzyme ngoai bao da dugc nghién clru

mdt sb tinh chét: pH, nhiét do t6i wu va dd bén
vai nhiét.

Nhu vy, pH tdi wru clia clia protease ngoai
bao thu duge tir chung vi khuan UL12 1a 7-8
(hinh 1, B) va nhiét do tbi wu dé enzyme nay
dat hoat dd cuc dai 1a 55°C (hinh 1, A).
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Hinh 1. Nhiét d6 (A) va pH (B) t8i uu ciia enzyme
ngoai bao sinh ra tir chung vi khudn UL12.
Enzyme nghién ciu dugc xu ly o 60°C
trong cac thoi gian khac nhau dé xac dinh do
bén voi nhiét (hlnh 2). Két qua cho thiy,
enzyme ndy kém bén véi nhlet (sau 5 phit xir Iy
& 60°C, enzyme da mét gan 70% hoat d9).
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Hinh 2. D6 bén voi nhiét cla protease ngoai bao
cta vi khuén UL12.
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3.3. Bubc dau tinh sach protease ngoai bao thu
dwore tir chung vi khudn ULI2

Protease tir dich nudi ciy chiing vi sinh vat
UL12 buéc dau duge tinh sach qua cot sic ky
loc gel Sephadex G-50 vdi cac diéu kién mo ta
trong phén phuong phap Phé sac ky dugc trinh
bay trong hinh 3 va két qua sic ky dwoc tdng
két & bang 2.

Tir két qua cho thdy, trong céc diéu kién sic
ky nhr d3 md ta, miu enzyme nghién cru chi
cho mét dinh c6 hoat tinh phén.gidi protein
(phan doan thér 13 ciia mAu vi khuén) va dinh
hoat dong d6 ciing tring v&i dinh protein chinh
clia mau phén tich (hinh 3). Hiéu suit enzyme
thu dwoc sau sic ky 1a 93% va di loai bd dugce
khoang 60% protein tap. Nhu vy, qua sic ky
d6 sach cia enzyme vi khuin da ting 1én
khoang 2,4 14n (bang 2). Dé c6 dugc enzyme c6
hoat ddng riéng cao hon (tirc 1a c6 hoat d phéan
giai protein cao trén protein téng sb thip) budc
tinh sach nay con cin phai tiép tuc nghién cu
thém.

25 v 1.2
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Hinh 3. Phd sic ky loc gel miu enzyme ngoai bao
thu dugc tir chung vi khuén UL12.

Piéu kién sic ky: Kich thude cdt: 80 x 1,2 cm; van
tbc chay: 18ml/; phan doan: 2ml; thé tich miu: 1,5
ml; —€— hoat d0 phén giai protein: OD 750nm
(x4c dinh theo phuong phép Anson cai tién); —&—
protein: OD 595nm (xac dinh theo Bradford).

Bang 2. Tdng két két qua sic ky enzyme ngoai bao thu dugc tir chiing vi khudn UL12.

M3y enzvme Protease (Hoat 0 phan Protein Hoat dong Hiéu suit thu b6 §ach
zy giai protein/ml) (mg/ml) riéng protease (%) (lan)
Lén c6t (1,5 ml) 0,3186 0,0987 100 1
Xuong ¢t (24 ml) 0,0185 0,0786 0,2360 93,12 2,39
3.4. Piéndi phén tr lo‘n, coOn miu xubng cot van c6 mot

Protein tdng s& dugc tién hanh dién di trén
SDS-PAGE dé& kiém tra d6 sach cia miu
protease ngoai bao trudc va sau khi tinh sach
qua cot sac ky loc gel. Tuy nhién, do ham luong
protein tiét ra m01 trudng nudi cay qua thap va
mic db cic miu d3 duge cd dic rat nhiéu lan
nhung van khong phat hién duoc cic bing
protein (két qua khong trinh bay & day). Sau do,
méu protease ngoai bao truéc va sau khi tinh
sach qua ct sic ky loc gel duge dién di trén gel
¢ co chét casein 0,1% (hinh 4). Dua trén Kkét
qua hinh 4, miu truée khi qua cdt c6 3 bing
kha r3, 1 bang m& (cac bang nay duoc chi bang
miii tén) va mdt vung cac bang védi trong lugng

vung cac bang voi trong lugng phén tir 16n (4
sang clia viing nay khong bang d6 sang ciia mau
1én cot) va hai bang kha 16 (duge chi bing miii
tén). Hai bang c6 trong luong phén tir thap hon
trong mau Ién cot bi mit & miu xuéng cot. Co
18 do protease ngoai bao nay khéng bén voi
nhiét, nén trong qua trinh shc ky, mot sb
protease ngoai bao ctia mau trude khi tinh sach
qua cft da khong phat hién dugc hoat tinh sau
khi qua c6t. Tuy nhién, s6 enzyme niy chi nim
trong khoang 7% hoat tinh .enzyme bi mat di
khi sic ky. Chling t4i ciing tién hanh dién di
song song v&i miu protease thuong phim cia
hang Novozyme [c4c giéng chu thich (+)] vdi
vai trd 1a déi chimg duong.
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Hinh 4. Phd dién di protease clia mau enzyme ngoai bao UL12.

[
3.5. Gay aot bién chung vi khudn ULI12 bing
NTG

Nhur d3 trinh bay, voi muc tiéu nghién ciru
hidu quéa ciia viéc xir ly dot bién ddi vi hoat
tinh sinh protease ngoai bao cua vi khuin
UL12, ching téi da st dung tdc nhan hod hoc
NTG - mdt tac nhan duge cho 1a c6 higu qua
giy dot bién cao nhit d6i v&i vi sinh vét.
Khoang 90% cac d6t bién do NTG géy ra 1a cac
dot bién diém, thay thé cip GC thanh cip AT,
mot sb rat it cac trudng hop din dn dich
chuyén khung doc hodc mét doan [5, 6].

D& tién hanh xir 1y dot bién truée hét ching
t6i phai lya chon néng d6 NTG ciing nhu thoi
gian xir ly dot bién thich hop nhit. Sau d6 sé& la
budc sang loc dé danh gia hidu qua gdy dot
bién.

3.5.1. T6i wu héa nong @é NTG va thoi gian
gady dot bién

Céc té bio ciia ching UL12 tai thoi diém
giita pha log dugc xir Iy véi cac ndng d6 NTG
khac nhau (0,1 mg/ml; 0,5 mg/ml va 1 mg/ml)
va trong cac khoang thoi gian khac nhau (1 gio,
2 gid, 4 gid va 6 giy cho m&i ndng do). Thoi
diém giita pha log trong chu trinh phét trién clia
chiing UL12 duge chon lam thoi diém gay dot
bién. Tai thoi diém nay, DNA cia vi khuén
dugc nhan déi rit nhanh nén NTG sé& tic dung
c6 hiéu quéa nhit.

Sau khi dugc xtr ly voi NTG, vi sinh vit
duoc trai trén dia thach dé xac dinh ty 1& séng
s6t clia cac t& bao bi gdy dot bién so véi tng sb
cac té bao ban dau. Tét nhét 13, gia tri ndy ndm
trong khoang tir 5% dén 10% dé c6 thé thu
duoc nhiéu dot bién mong mudn nhat. Két qua
xir Iy véi cc thoi gian va ndng d NTG khac
nhau (bang 3) cho thdy, ndng d6 NTG t6i wu la
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0,5 mg/ml véi thoi gian xir ly t6i wu 1a 6 gio
(phan in dam trong bang 3). Tai diéu kién nay,
vi khuan sng sét sau dot bién chiém 8% so véi
téng s vi khuin khéng xur ly. Véi ty 1& nay,
8685 ching vi khuin duogc sang loc kha nang
sinh protease v&i hy vong thu duoc ching cé
hoat d6 cao hon chiing géc UL12.

Bang 3. Anh hudng ciia néng do va thoi gian tdc
dong cua NTG doi véi vi sinh vat (bicu hién bang ty
I¢ phan tram song sét ctia ching vi sinh vat UL12)

Néng 46 NTG  Théi gian NTG Ty 1é séng
(mg/ml) téc dong (gid) s6t (%)

0 0 100 + 0,25

1 93 + 0,25

0.1 2 74+ 0,37

4 50 + 0,29

6 33+0,25

1 76 £ 0,24

0.5 2 60+0,27

4 36 + 0,28

6 80,23

1 38+0,21

{ 2 330,24

4 26 +0,32

6 3+0,25

3.5.2. Két qua sang loc

Cac chiing thu duge sau dot bién dugc sang
loc so bo bing phuong phap khuéch tan trén dia
thach. Sau khi dugc gy dot bién vai thoi gian
va ndng d6 t8i wu nhw trén (0,5 mg/ml trong 6
8i0), tir 8685 chiing thu duoc hai chiing ¢6 hoat
d phén giai protein 1én hon (UL12-1514 va
UL12-4623) va hai chiing c¢6 hoat do phén giai
protein nhé hon (UL12-6910 va UL12-3368) so
v&i hoat d§ cua chiing gdc. Két qua vong phan
giai clia bén chiing ndy duoc thé hién trén hinh 5.

Hinh 5. Da thach sang loc cac ching dic trung
thu duge sau dot bién.

So db dia thach: 1: chiing dét bién UL12-1514:
2: ching dot bién UL12-4623; 3: chiing dét bién
UL12-3368; 4: chung dot bién UL12-6910;
5: ddi chimg &m; 6: chiing géc UL12.

Véi muc dich thu dugc chiing c6 hoat d6
phan giai protein Ién hon ching gée, cic hoat
dd nay cia cic ching dot bién UL12-1514 va
UL12-4623 dugc xéc dinh chinh xéc bing
phuong phap Anson cai tién. Mot lwrong vi sinh
vat bing nhau ctia mdi chiing vi sinh vat trén
duge clly vao cdc binh tam gide 100 ml tuong
tmg, chira 10 ml méi trudng dich thé LB. Sau
khi nudi 24h tai 37°C, lic 180 vong/phit, cac
méu duge xéc dinh mat do & bao va ly tim
(10000 vong/phit) ldy dich trong dé xac dinh
hoat d phén gidi protein theo phuong phap
Anson cii tién. Két qua trong bang 4 cho thiy,
sau khi gdy dot bién ching UL12-1514 va
UL12-4623 c6 hoat d6 phan giai protein (0,556
va 0,741 don vi hoat d phén gidi protein/ml
tuong tmg) cao hon so véi hoat d6 ciia ching
gbc (0,360 don vi hoat do phén giai protein/ml)
14 1,54 1an v 2,05 Ian.
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Bang 4. Hoat d6 phan giai protein ctia ching vi
khudn UL12 va cac chung thu dugc sau d6t bién.

Mau Protease (Hoat 6 phdn ~ ODggo
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

Ching t6i cling tién hanh xac dinh mot sé
dic diém nhu pH, nhiét do thich hop va do bén
véi nhiét cua hai ching dot bién UL12-1514 va
UL12-4623. Tuy nhién céc két qua nay khéng
khac véi két qua cua chung gbe (két qua khong
trinh bay & day).

4. Két ludn

Tir cac két qua nghién ciru thu duoc, ching
toi rat ra mot s& két luan nhu sau:

1) Chung vi khudn Bacillus sp ULI12 la
ching sinh protease cao nhét trong s6 9 chl’mg'
vi khuén nghién ciru.

2) Enzyme ngoai bao thu dugc tir ching vi
khudn UL12 c6 nhiét d6 thich hop 1a 55°C, pH
thich hop la 7-8. Enzyme ngoai bao nay khong
bén véi nhiét.

3) Qua sic ky loc gel Sephadex G-50, thu
dugc 93% hoat tinh enzyme ngoai bao v&i d§
sach ting 2,4 lan.

4) Thoi diém gy dot bién trong qua trinh
phat trién cta vi sinh v4t 13 gilra pha log voi
ndng do NTG téi wvu dé gy dot bién 13 0,5
mg/ml va thoi gian t6i wu dé NTG tac dong vao
vi sinh vat 13 6 gio.

5) Chung thu dugc sau dot bién (UL12-
1514, UL12-4623) c6 hoat d6 phén giai protein
tuong tng on hon 1,5 14n va 2 14n hoat do clia
chiing gbe.

L&i cam on

Cbng trinh nay dugc thyuc hién véi su hé trg
kinh phi ctia d& tai thuéc Chuong trinh trong
diém va (mg dung cong nghé sinh hoc trong
linh viec No6ng nghiép va Phat trién néng thon
dén nam 2020.
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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 55°C; 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 filtraction 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
(UL12-1514, UL12-4623) have been increased 1.5 and 2 times respectively in comparison with that of
the parent strain.
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