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ABSTRACT

Twenty three aerobic bacteria strains were isolated from 20 soil samples
collected from slaughterhouse and landfill areas using Horikoshi 1
medium (pH 9). Their colonies fairly varied in shape, color and size. All of
them were rod-shaped, capable of moving/motile and of 1-2.9 um in
length. Only 11 strains showed protease activity on Horikoshi I medium
with 1% supplemented casein by forming hydrolytic halo ranged from 5.3
to 13.2 mm in diameter after incubating for 24 hours at 30°C. Later, these
strains were grown in broth medium and then examined for their activity.
As a result, except strain 11, the remaining displayed protease activity at
different levels from 0,12 U/mL to 3,16 U/mL. Among them, strain LM6
originated from soil samples at the landfill revealed the highest activity of
3,16 U/mL. Analysis of morphology, physiology, biochemistry and 16S
rDNA sequences indicated that LM4 shared 81% sequence homology with
Bacillus pumilus Bp24; LMG6 showed 99% sequence similarity with
Bacillus pumilus DBF 12 27 and LM7 closely related 99% with Bacillus

sefensis AL-75.
TOM TAT

Tir 20 mau dat thu tai 16 giét mé gia sic va bdi rac, 23 dong vi khudn hiéu
khi dd dwoc phdn ldp trén méi truong kiém Horikoshi I (pH 9). Khudan lac
cia cdc dong vi khudn twong doi da dang vé hinh dang, mau sdc va kich
thude. Tét ca cac dong vi khudn déu c6 hinh que va di dong, kich thudc tir
1 um dén 2,9 um. C6 11 dong vi khudn biéu hién hoat tinh protease trén
méi truong kiém Horikoshi I ¢6 b6 sung casein 1% véi dwong kinh thiiy
phan trong khoang 5,3 - 13,2 mm sau 24 gio u 0 30°C. Theo doi hoat tinh
ciia protease trong moi trieong long cho thdy, ngoai triv dong LM10, tdt ca
cdac dong con lai déu biéu hién hoat tinh protease o cac muc dg khdc nhau
trong khodng 0,12 - 3,16 U/mL. Trong dé, dong LM6 c6 nguon goc tir dat
16 mé cho hoat tinh cao nhat la 3,16 U/mL. Két qua dinh danh dua trén
cdc ddc diém hinh thdi, sinh ly, sinh hoa va trinh tw doan gen 16S rRNA
cho thay dong LM4 twong dong véi dong Bacillus pumilus Bp24 véi mikc
s tiwong dong la 81%; LMG6 twong dong 99% voi Bacillus pumilus DBF12
27 va LM7 twong dong véi Bacillus safensis AL-75 & mitc 99%.
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1 GIOI THIEU

Enzyme noi chung va protease noéi riéng dong
vai trd quan trong trong cac linh vuc san Xuit va
doi sbng cua con nguoi. Trude nhiing doi hoi ngay
cang cao vé hiéu qua san xuét cling nhu nhing diéu
kién trong cac quy trinh c6ng nghiép va anh huong
ctia bién dbi khi hau, nhu cau vé ngudn enzyme c6
hoat tinh cao hon, bén hon duogc dat ra nhu mot 1€
tit yéu. Trong khoang 3000 loai enzyme di duoc
nghién ctru, phan 16n déu thudc nhom trung tinh
(Genckal, 2004). Nhiing enzyme nay chi hoat dong
tdt trong mot khoang pH va nhiét do rat han ché,
do vay chung van chua 1a ngudn enzyme 1y tudng
cho san xuat. Chinh vi 1& d6, tim kiém nhiing
enzyme thay thé méi tir ngudn vi sinh vét vo clng
da dang 13 xu hudng chung trén thé gii va ¢ Viét
Nam. Mot trong nhing loai enzyme c6 thé thoa
mén dugc yéu cau trén do 1a protease kiém tinh.
Do d6, day la mot nghién ctru khoi dau mang tinh
cép thiét va kha thi cao voi nhiéu tiém ning tng
dung cao.

2 PHUONG PHAP NGHIEN CUU
2.1 Vitliéu

Céc dong vi khuan trong ty nhién tir dat 10 giét
mo va bii rac.

2.2 Phwong phap

— Thu mau: Cac miu dit khac nhau bao gém
10 giét mb va bai rac trong khu vuc hai tinh Can
Tho va Hau Giang.

— Phén lap: St dung moéi truong Horikoshi 1
¢6 bd sung co chat casein, pH 9 (Horikoshi, 1971).
Glucose 10g, Polypeptone 5 g, Yeast extract 5 g,
KH,PO4 1 g, MgS04.7H,0 0,2 g, Na,CO; 10 g,
Agar20 g.

— bDanh gia kha nang sinh hoat tinh cta cac
dong vi khuan: 5 ul dich vi khuan (109 CFU/mL)
nho trén dia thach di duoc duc 16 va u & 300C
trong vong 24 gio. Cac dong vi khuén cé hoat tinh
protease tao vong halo trén méi trudng Horikoshi 1.
Do duong kinh thuy phan dé danh gia so bo hoat
tinh protease cua cac dong vi khudn. Trong do,
Puong kinh thily phan = Puong kinh vong Halo —
Puong kinh khuan lac.

— Nudi cdy thu nhan protease tho.

Vi khudn tir moi truong thach nghiéng duoc
cdy vao 25 ml méi truong Horikoshi I (Horikoshi,
1971) trong binh tam giac 250 ml. Nhiing binh
tam gidc nay sau do6 duoc u & 30°C, lic 250
vong/phut trong 24h. Sau d6, 2 ml dich vi khudn
(10° CFU/ml) duoc chuyén sang nuéi cdy trong 50
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ml dung dich Horikoshi I trong binh tam giac
250 ml & 30°C, lic 120 vong/phit. Sau mdi 12h,
24h, 36h, 48h, 60h, 72h, 84h va 96h, 1 ml
dich nuoi ca?iy duoc la?iy ra va ly tam ¢ 4°C, tbe do
14.000 vong/phut trong 5 phut. Phan dich ndi dugc
sit dung dé kiém tra hoat tinh protease bang
phuong phap Kunizt cai tién (1947).

— Xac dinh hoat tinh protease: Dich protease
dugc kiém tra hoat tinh bang phuong phap Kunitz
cai tién.

— DPon vj hoat tinh protease (U/mL) duoc biéu
hién qua don vi TU la luong enzyme can thiét dé
thiy phan casein cho ra 1 pmol tyrosine trong mot
phut 37°C va pH9.

— Khao sat thanh phan, khéi luong cta cac
protease trong dich nudi cdy vi khudn: Két tua
protein bang ammonium sulfate bdo hoa. Str dung
SDS-PAGE va ky thuét dién di hoat tinh protease
Vv6i co chét casein.

— Xu ly sb litu: Cac nghiém thic cia thi
nghiém déu dwoc lap lai 3 1an. SO lidu dwoc phan
tich théng ké bang phin mém Excel va
Statgraphics centurion phién ban XVI.

— Dinh danh cic dong vi khuan: Cac dong vi
khuan c6 hoat tinh cao dugc chon dé tién hanh dinh
danh dya trén trinh tow doan gen 16S rRNA duoc
khuéch dai bang k¥ thuat PCR va giai trinh tu; két
hop véi cac déc tinh hinh thai va sinh ly, sinh hoa
da duoc xac dinh.

3 KET QUA VA THAO LUAN
3.1 Phan lap vi khuin sinh protease kiém

T 20 miu dit thu ¢ cac bai ric va co so
giét m gia suc, 23 dong vi khuan da dugc phén lap
& diéu kién hiéu khi trén méi truong Horikoshi I
(pH 9). Trong d6, muoi chin dong dugc phan lap tir
10 mau dét thu ¢ co s giét md heo va bbén dong
dugc phéan lap tir 10 mau dét thu tir bai rac. Cac
dong dugc ky hi¢u 1a LMx va BRx voi LM (lo
md), BR (Bii rac) va x 1a sé thir tu dong vi khuén
phén lap duoc

3.2 Dic diém hinh thai va hoat tinh enzyme
protease ciia cic dong vi khuin

Thoi gian trung binh dé cac té bao vi khuan
phat trién trén moi truong Horikoshi I (pH 9) la 12
gio. Pa sb cac dong vi khuan ¢6 khuan lac tron,
mau ca phé sita nhat, 36 ndi lai va bia nguyén.
Puong kinh khuan lac bién thién tir 0,5 mm dén 3
mm. Khi quan sat trong méi trudng nude cat vo
trang dudi kinh hién vi & vat kinh 100X (d6 phong
dai 1000 14n), tat ca cac dong vi khuin ¢ hinh que
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v6i chiéu dai tir 1 pm dén 2,9 pm va déu c6 kha
nang chuyén dong.

Kha nang sinh hoat tinh protease cua cdc dong
vi khuan trén moi truong thach.

Sau 24 gio 0 6 30°C, sau khi nhuém véi TCA
10%, c6 11/23 dong vi khuan thé hién kha nang tao
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vong halo trén méi truong Horikoshi I co bd sung
casein nong d6 1%. Pudng kinh thity phan cta cac
dong vi khuén bién thién tir 5,8 mm dén 13,2 mm
(Hinh 2). Trong d6, cac dong LM1, LM5, LM6,
LM7, LM8, LM9 c6 duong kinh thiy phan 16n hon
7 mm, khac biét c6 y nghia thong ké ¢ mirc do 5%
so v&i cac dong con lai.

A

B

Hinh 1: Vong halo trén méi trueong Horikoshi I bo sung casein

A.C6 tgo vong halo; B. Khéng tao vong halo

Phuong phap kiém tra hoat tinh enzyme
protease nho vao su thily phan casein tao vong halo
12 mot phwong phap don gian va phd bién dung dé
danh gia so bd hoat tinh protease cua vi khuan
trong budc dau phan lap. Tuy nhién, dé c6 két qua
chuyén biét va chinh xac hon, cic dong vi khuan
dugc nudi cdy trong modi truong long va dich
enzyme thd dugc xac dinh hoat tinh bang phuong
phap Kunizt cai tién (Kunizt, 1947).

3.3 Kha ning sinh hoat tinh cta cic dong vi
khun trén méi truwomg long

Dé khao sat hoat tinh protease khi nudi cdy cac
dong vi khuén trong méi truong 1ong, dich enzyme
tho cta cac dong vi khuan (LMI, LM2, LM3,
LM4, LMS, LM6, LM7, LM8, LM9, LM10, BR1)
thu ¢ cac thoi diém khac nhau dugc 0 véi co chat
casein ¢ 37°C trong dung dich dém glycine-NaOH
pH 9 va phan tng dugc két thuc bang cach bd sung
600 pL acid tricloroacetic 10%. Két qua cho théy,
dong LM10 hau nhu khéng c¢6 hoat tinh enzyme
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trong moi truong long. Cac dong LM6, LM7 va
LM4 c6 hoat tinh cao nhét déu trén 1.5 U/mL sau
60 gio va 84 gid nudi cdy, khac biét co y nghia
thong ké & mirc d6 5% so véi cac dong vi khuan
con lai.

Theo két qua nhan dugc dong LM1 va dong
LM10 tuy c6 vong tron dudng kinh thiy phan kha
16n 14n luot 14 7,5 mm va 5,8 mm (Hinh 2) nhung
hoat tinh rat thip (LM1) hodc khong thé hién hoat
tinh (LM10) trong dung dich nuéi cdy (Hinh 2).
Trong khi d6, dong LM4 c6 vong tron duong kinh
thiy phan nho hon so véi LM1 1a 6,7 mm (Hinh 1),
lai cho hoat tinh tot khi nudi ciy ¢ méi truong long
(1,5 U/mL) sau 84 gio nudi cdy. Diéu ndy c6 thé 1a
do thoi diém khao sat hoat tinh cua cac dong trén
hai loai méi truong 1a khac nhau va sy khac biét vé
ban chét ciia méi truong nudi cdy. Trude do, trong
mdt nghién ctru cia Mao va ctv. (1992) da cho thiy
rang dong Bacillus licheniformis tao kinh thiy
phan rat hep nhung cho hoat tinh rét cao khi nuéi
céy trong mdi truong long.
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Hinh 2: Puwong kinh thity phan ciia 11 dong vi khuin trén méi truomg Horikoshi I bd sung casein sau
24 gio'u 6 30°C
Hoat tinh protease cao nhat ¢ dong LMG6 (2005) 1a 2,43 U/mL ¢ dong Bacillus mojavensis;
(3,16 U/mL) va thdp hon & hai dong LM7 Khan va ctv. (2011) 1a 0,7 U/mL & dong Bacillus
(1,53 U/mL) va LM4 (1,5 U/mL), khac biét c6 y CEMB 10370, twong d6i thap hon so vdi cac dong
nghia so vdi cadc dong con lai & mirc 5%. Hoat tinh khao sat trong nghién ctru nay.
protease tho trong nghién ctru cta Rajes va ctv.
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Hinh 3: Hoat tinh ciia cic dong vi khuin tai thoi diém dat cao nhét

Ghi chii: gid tri x sau tén dong 1a thoi diém dat hoat tinh cao nhdt ciia dong do
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3.4 Dinh danh cac dong vi khuén sinh

protease kiém tinh cao . i A
3.4.1 DPinh danh qua dic diém hinh thdi va

sinh Iy = '

) Céc dong vi khuin LM6, LM7 va LM4 dugc I .
tién hanh nhuém gram va nhuém néi bao tu. Ca ba -
dong déu cho két qua 1a gram duong va co kha
ning hinh thanh ngi bao tir. Rat ¢ thé 3 dong nay

déu thudc gibng Bacillus (Hinh 4 va 5). Hinh 4: Ket qui nhu¢m gram dong LM6 & d9
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Hinh 5: Két qua nhudm ndi bao tir ciia dong LM4 (A) va LM6 (B) ¢ dd phéong dai 1000 lan

da dugc ly trich va khuéch dai bang phan tng PCR
v6i cap modi 27F va 1495R. Két qua dién di san
. phim PCR ciia cic mau DNA déu xuit hién bang &
ADN cua ba dong vi khuan LM7, LM6 va LM4 vi tri khoang 1500bp so véi thang chuan (Hinh 6).

3.4.2 DPinh danh bang phirong phdp sinh hoc
phan tie

Hinh 6: Két qua dién di sian phiam PCR ciia cac dong vi khuin
Giéng 6: Thang chudn 100bp
Giéng I- 4: Lan heot la san pham PCR ciia cdc dong LM4, LM6, LM7 va LM7 Iap lai
Giéng 5: Doi chimg dirong
Khi so sanh trinh ty 16S rDNA (Phu luc) cua dong LM4 tuong ddng voi trinh ty gen cua loai
dong LM4 véi dir liéu ngan hang gen bang chuong Bacillus pumilus Bp24 v6i mic d§ twong dong la
trinh BLAST, két qua cho thay trinh ty gen cua 81% (Hinh 7).
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Distribution of 98 Blast Hits on the Query Sequence &

Mouse-over to show defline and scores. click to show alignments |

Color key for alignment scores
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Ident | Accession

457 457 B7% e-124 §1% JX183156.1
457 457 B7% 1e-124 §1% JNBO9028.1

457 457 B7% 1e-124 §1% JNBO9027.1

[ Bacillus sp. RE4(2011) 168 ribosomal RNA gene, partial sequence 457 457 A7% te-124 B1% JN411566.1

Hinh 7: Két qua so sanh trinh ty dong vi khuin LM4 véi co sé di liéu NCBI

Két qua tra clru bing BLAST cho thdy trinh ty loai Bacillus pumilus DBF12 27 véi d6 twong dong
gen cia dong LM6 tuwong dong véi trinh tu gen cla 99% (Hinh 8).
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Hinh 8: Két qua so sanh trinh ty dong vi khuin LM6 véi co sé dir ligu NCBI

Két qua so sanh bang chuong trinh BLAST LM7 tuong dong 99% voi loai Bacillus safensis
trinh ty gen 16S rRNA cuia d(‘)ng vi khuan LM7 AL-75 (Hinh 9).
trén ngan hang gen NCBI cho thay dong vi khuan
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Hinh 9: Két qui so sanh trinh ty dong vi khuin LM7 véi co sé dir ligu NCBI

Céc dong vi khuan thudc loai Bacillus pumilus
va Bacillus safensis déu duoc ghi nhan c6 kha
ning san xuét protease kiém tinh di dwoc quan
tdm nghién ctru. Ca ba dong Bacillus pumilus
Bp24, Bacillus pumilus DBF12 27 va Bacillus
safensis AL-75 hira hen kha nang Ung dung cao
trong cac linh vyuc doi song nhu nganh cong nghiép
thudc da, san xuat chit tdy ria, thyc phim va xu ly
moi truong.

3.5 Thanh phan, khi lwgng phan tir cac
protease sinh tong hop ti dong LM6

Chung LM6 véi hoat tinh cao nhét 3,16 U/mL
duogc su dung de khao sat thanh phan protease
trong dich nudi cy. Protein trong dich nuéi cay
duoc két tua bang mubi ammonium sulfate va khao
sat thanh phan, khdi luong protease bang ky thuat
dién di nhudm hoat tinh véi co chat casein (Duong
Thi Huong Giang, 2010).

Khi thyc hién két tia bang ammonium sulfate &
cac nong do tir 20-90% bao hoa cho thiy hau hét
céc protease két tiia & 2 nong do 60% va 80% AS
bdo hoa v6i hoat tinh lan luot 1a 3,44 va
3,36 U/mL. Két qua dién di trén gel SDS-PAGE va
dién di nhudém hoat tinh v&i co chit casein cac
phan doan protease két tiia cho thiy di thu nhan
duoc 2 loai protease c6 phan tir khéi 1an luot 1a
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30,8 va 19,2 kDa (Hinh 10). Trong d6, protease c6
phan tir lugng 19,2 kDa két tiia & phan doan 60%
AS bido hoa (B1, B2) va protease c6 phan tir lugng
30,8 kDa két tia & phan doan 80% AS bio hoa
(B3, B4). Tuy nhién, 6 phan doan 80% AS béo hoa
van con lan tap mot luong protease phan tir luong
19,2 kDa. Piéu nay c6 thé do & nong d6 mudi 60%
AS bio hoa van con mdt lugng nho protease nay
hién dién trong dung dich enzyme tho. Trudc do,
Kumar va Takagi (1999) ciing da cong bd hau hét
cac protease kiém tinh c6 phan tir luong trong
khoang 15-30 kDa, ngoai trir mét vai truong hop
ngoai 1¢.

Két qua dién di SDS-PAGE va dién di nhuém
hoat tinh ciing cho thdy ci hai loai protease thu
nhan duoc déu ¢ dang don phan va khong c6 cau
ndi disulfite trong cdu triic phan tir ciia chiing. Ca
hai thé hién mot biang duy nhét trén gel voi khdi
lwong phan tir twong dwong nhau va déu gitt dugc
hoat tinh phan gidi casein ngay ca khi dugc xur ly
v6i BME (Hinh 10. B2, B4) (BME la mot chat khir
c6 kha nang pha huy cac cau noi disulfite (néu c0)
trong ciu tric cia cac enzyme, dong thoi lam mat
di kha nang xuc tac clia cac enzyme nay). Trudc
d6, Singh va ctv. (2001) da cong bb tinh sach dugc
mot protease don phan tir c6 khdi lwong vao
khoang 28,7kDa tu Bacillus sphaericus.
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Hinh 10: Két qua dién di trén gel arylamide (A) va dién di nhudm hoat tinh trén co chit casein ciia
ciac phian doan protein (B)
Al. Phan doan 80% khong xir ly BME; A2. Phdn doan 80% co xir [y BME
A3. Phdn doan 60% khong xur ly BME,; A4. Phdn doan 60% co xur ly BME
B1. Phdn doan 60% khong xur Iy BME; B2. Phdn doan 60% co xur Iy BME
B3. Phan doan 80% khong xu Iy BME; B4. Phan doan 80% co xir [y BME

4 KET LUAN

Tir 20 mau dét, 23 dong vi khudn chiu kiém
hiéu khi di dwoc phan lap. Tat ca cac dong vi
khuan déu c6 hinh que va c¢6 kha niang chuyén
dong. Mudi mot trong s6 23 dong vi khuan duoc
phan 1ap thé hién hoat tinh protease voi duong kinh
thuy phan trong khoang 5,3 - 13,2 mm sau 24 gio
u 6 30°C.

Cac dong vi khuan déu c6 khi ning sinh
protease trong moi trudong léng trir dong LMI10.
Trong d6 dong LM6 cho hoat tinh cao nhét
3,16 U/mL, ké tiép 1a hai dong LM4 va LM7 véi
hoat tinh lan luot 14 1,50 va 1,53 U/mL.

Két qua dinh danh dua trén cac déc tinh hinh
thai, sinh ly va trinh ty doan gen 16S rRNA cho
thdy dong LM4 tuong dong 81% voi Bacillus
pumilus Bp24; dong LM6 tuong dong voi Bacillus
pumilus DBF12 27 & mac d6 99% va dong LM7
tuong ddng 99% véi Bacillus safensis AL-75.

Két’qué SDS-PAGE va diél:l di nhuém hoat tinh
cho thay dong LM6 san xuat 2 loai don phan
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protease v6i khdi lwong phén tir 1an luot 13 19,2 va
30,8 kDa.

LOI CAM TA

Cam on Vién Cong nghé Sinh hoc, Trudng
Pai hoc Can Tho da tao di€u kién vat chat cho
thi nghiém.
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