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TINH SACH VA KHAO SAT PAC PIEM CUA CAC SERINE PROTEASE TU TRUN QUE
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TOM TAT .

Sau phén doan protease (FI, FII, FIII-1, FIII-2, FIII-3, FIV}) ¢& hoat tinh thuy phéan fibrin 43 dugc
tinh sach tir trin qué (Perionyx excavatus) bing phwong phép két tia acetone, két hop véi sic ky trén ¢t
trao dbi ion Unosphere Q, cdt tuong tic ky nudc Phenyl-Sepharose va cdt loc gel Sepharose 12, Qué
trinh tu phén giai trong thiri gian 10 ngay & nhiét 4§ phong c6 thé lam ting hoat tinh protease cia dich
trich ly 1én gép 2 1in so véi hoat tinh ban d4u. Cac phén doan protease nhdn dugc ¢6 tinh dic hiéu co
chét khac nhau, trén co chit fibrin hoat tinh rit manh trong khoang tir 44,1 dén 830,7 don vj plasmin/mg
protein v&i mure d6 hoat tinh FIII-3>FIII-2>FI>F1II-1>FIV>FII, trén co chit casein hoat tinh protease
yéu hon trong khoang tir 0,87 dén 1,81 tyrosine unit/mg protein theo mirc do hoat tinh FI>FIil-
3>FII>FIII-1>FII1-2>FIV. Dién di SDS-PAGE va sic ky Ioc gel cho thdy khdi lugng phan tir cha cac
protease nay nim trong khoang tir 28 dén 35 kDa. C4c phan doan FI, FII, FIII-2, FIII-3, c¢6 nhiét d6 tbi
uwu 1a 65°C, riéng hai phan doan FIII-1, FIV cé nhiét dé tdi uu thip hon (60°C). pH 11 12 pH tbi wu cho
hoat déng ciia tAt ca cac phan doan. Tuy nhién, trir FIII-1, 5 phan doan con lai c¢6 kha ning hoat djng
ciing kha manh & pH 7. Cac protease nhin duge bén & nhidt d6 < 50°C, tuong ddi thép hon nhiét d6 tbi
wry, d6 bén pH cia chiing ndm trong khoang pH kh4 rgng tir 4 - 12. Do hoat tinh ciia cc protease niy bi
trc ché bdi phenylmethyl sulfonyl fluoride (PMSF) nén c6 kha ning déy 14 cac serine protease.

Tir khoa: dia fibrin, Perionyx excavatus, Phenyl Sepharose, Sepharose 12, serine protease, trim qué,

Unosphere Q
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Mét sb bénh lién quan dén tim mach dang I3
vin d& dugc quan tdm nhidu & Viét Nam va thé
gi6i. Trong d6, chirng ngh&n mach do fibrin bj déng
cuc, gdy can tr& sy luu théng médu la bénh rit phd
bién & ngudi Ién tbi. Hién nay, mdt s6 nudc Chéu
A nhu Nhit Ban, Trung Qubc, Han Qubc di chiét
xuft va tinh sach dugc enzyme lumbrokinase tir
mét sb loai trun dat Lumbricus rubellus (Cho et al.,
2004a; Mihara ef al., 1993) va Eisenia fetida (Yang
et al., 1997) c¢6 kha nang thiy phin dwge fibrin,
lam tan cdc cyc mau ddng. Cic enzyme nay 1a cic
isozyme thuge nhom serine protease cé déc diém
chung 12 rat bén nhiét, va chiu durge pH kiém. Trinh
tw nucleotide clia gen mi héa lumbrokinase cé hoat
tinh thuy phén fibrin cao cling dugc nghién ciru
nhiim tién t&i viée chi déng sinh tdng hop enzyme
nay bing con dudng tai té hop (Cho er al., 2004b;
Sugimoto et al., 2001).

Véi cac wu diém cia lumbrokinase, cdc nha
nghién ciru Viét Nam di huong tdi viée khai thac va

sir dung enzyme nay tir ngudn nguyén lidu tyr nhién.
Budc dAu céc tic gia da tién hanh nghién ciru xédc
dinh hoat tinh thity phan fibrin tich tir mét s lodi
trin dét & phia Bic Viét Nam, hoat tinh nay cao nhét
& loai tran qué (Perionyx excavatus). Tiép theo la
nghién ciru tinh sach va khao sat mét s6 tinh chét cia
enzyme thiy phén fibrin ctia dich chiét tir loai trin
nay (Ly Thi Bich Thuy ef al., 2004; 2006).

Tai cac tinh phia nam va Péng bing song Ciru
Long ngubn trin qué nay rit déi dao, do ching sinh
san nhanh, d& thu hoach, nén dugc dua vdo nudi

cdng nghi¢p v6i cac quy mé vira va nho, chu yéu
nhim bd sung ngudn dam cho gia cm va thiy hai
san. Cac khao sat ban ddu cho thiy hé protease trong
loai trin ndy ¢6 kha ning chiu nhiét va bén véi pH
kiém cao. Trong pham vi bai bao nay, chiing tdi trinh
bay cdc két qua nghién ciru vé tach chiét, tinh sach
va khao sat mét s6.d%c diém cioa hé protease tir trun
qué, véi muc dich img dung kha ning thiy phén
fibrin ciia nhém enzyme nay trong y dugc hoc, dong
thoi gop. phin mé réng viéc sit dung mét cach higu
qua ngudn nguyén lidgu trun qué, phat trién mé hinh
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nudi triin nl]?im cai thién cude song ctia ngudi néng
dén viing Pong bang séng Ciru Long.

VAT LIEU VA PHUGNG PHAP
Vit ligu
Triin qué

Trun qué con sbng trong hugng trung binh 500
con/kg, duge mua tir hd néng din thi xd Long
Xuyén, tinh An Giang. Trin mua vé dugc rira sach,
loai cac tap chét va trir & -20°C.

Trin duge nghién nhuyén trong nuéc cit, bd
sung 0,02% natri azide dé ngin sur phét trién cia vi
khudn. Hén hgp dugc 0 trong 10 ngay & nhiét dd
phong. Dich trich ly protein duwge ly tAm vé&i 10000 g
& 4°C, 30 phut. Dung dich trong bén trén dugc ta
vai acetone theo ty 18 1:2 (v/v). Tha protein duge thu
hdi va trlt & -20°C cho céc thi nghiém sau nay.

Hda chét

Casein, Fibrinogen, PMSF, thudc thir Folin, Tris
duge mua tir Merck; human plasmin va thrombin
(Sigma); gel trao ddi ion Unosphere Q, héa chit cho
SDS-PAGE (Bio-Rad); protein chuén (Fermentas).

Phuong phép

Xdc dinh ham licgng protein

Ham luong protein duge x4c dinh theo phwong
phap Lowry va déng tac gia (1951).

Xdc dinh hogt tinh protease

Hoat tinh protease thily phan casein dugc xdc
dinh theo phuong phip Anson cai tién (Pham Thi
Tran Chéu et al., 1997) v6i co chit 2% casein. Pon
vi hoat tinh enzyme bifu hién qua tyrosine unit
(U)/mg protein. Mot don vi enzyme 1a lugng enzyme
cAn thiét xic tac thity phan casein, tuong duong 1
umo! tyrosine sinh ra trong mot phat & 30°C; pH 7,5.

Hoat tinh protease thiy phan fibrin duge xéc
dinh theo phuong phép Astrup va Mullertz cai tién
(Choi, Kim, 2001). 10 ml hdn hgp agarose (2% w/v)
va fibrinogen (0,6% w/v) trong dém 50 mM
phosphate pH 7.4, dun trong 1o vi séng trong 2 phut,
d& ngudi dén 50°C, thém 100 pl ‘dung dich thrombin
(10 NIH unit/ml), khudy déu, 6 dung dich agarose
vao dia petri, dn dinh 1 h & nhiét d6 phong. Tao céc
15 dudmg kinh 4 mm trén 16p agarose, 10 ul enzyme
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(0,2 ug) duge bom vao mdi 15, @ trong 8 h & 37°C.
Xd4c dinh hoat tinh fibrin theo dién tich vong tron
thity phén so sénh véi dudng chudn.

Duémng chudn human plasmin: Dung dich chuin
human plasmin 1 unit/ml. Dung duéng chuin tir 0,1
- 0,7 unit/ml. Chuén bj dia fibrin va bom vao mdi 18
10 pl, 0 trong 8 h & 37°C,

SDS-PAGE .

bién di SDS-PAGE theo Hames (1998) véi gel
polyacrylamide 12%. Xac dinh khdi lwong phén tir
ciia protein dua trén thang protein chudn cila
Fermentas (14,4 - 116,0 kDa).

Sdc ky trao @bi ion trén cft Unosphere Q

10 g protein thé hoa tan trong 100 ml dém 20
mM Tris-HCI pH 8,5 + 1 mM PMSF. Cét sic ky 1,5
x 40 cm dugc nhdi gel Unosphere Q, cin bing véi
dém 20 mM Tris-HC1 pH 8,5 + 1 mM PMSF. Dung
dich protein duge cho qua cbt véi te dé dong 0,8
ml/phut. Protein hép thu dugc nra bing gradient
néng 46 mudi 0 - 0,45 M NaCl, téc d6 dong 1
ml/phiit. Cic phén doan protein dugc thu lai, xac
dinh ham lugng protein, dién di SDS-PAGE, xac
dinh hoat tinh protease trén casein va trén dia fibrin.

Sdc ky twong tdc ky nuwdc trén cpt phenyl sepharose

Céc phin doan protease nhén duge sau khi qua
ot sic ky trao dbi ion dugc tiép tuc cho qua cdt sic
ky twong tac ky nudc. Cot (1,5 x 30 cm) dugc nhdi
gel Phenyl Sepharose. Cén bing c6t v6i dém 20 mM
Tris-HC] pH 8,5 + 1 mM PMSF + 30% ammonium
sulphate (AS}) tdc d¢ dong 1,0 ml/phit. Cac phén
doan duqc tudn ty cho qua cot Protein hap thu duge
rira v6i gradient néng d6 mudi 30 - 0% AS, tbc do
dong 1 ml/phiit. Céc phin doan protein duge thu lai,
xac dinh ham lugng protein, dién di SDS-PAGE va
xéc djnh hoat tinh protease theo Anson cai tién,

Séc ky loc gel trén cét Sepharose 12

Céc phan doan ¢ hoat tinh protease thu duge tir
sic ky twong tac ky nudc dugce thim tich loai mudi
trong dém 20 mM Tris-HCI pH 7,5 + 0,15 M NaCl +
1 mM PMSF. Timg phén doan dugc cho tudn tir qua
cft loc gel Sepharose 12 (Amersham), sir dung hé
thong sic ky tur dong ‘Biologic HR (Bio-Rad) véi
cling dung dich dém, tdc dé déng chay 0,5 ml/phat.
Céc dinh protein duge thu lai, xdc dinh ham lugng
protein, xac dinh hoat tinh va dién di SDS-PAGE.
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C;ic phép doan enzyme tinh sach dugc déng kho
bang thiét bi VirTis (USA).

Xdc dinh nhiét dp 161 wu va dp bén nhiét cia cdc
protease

Xde dink nhidt dp 161 wu

Céac phin doan enzyme tinh sach dugc hoa tan
trong dém 50 mM phosphate pH 7,5 (1 mg/ml) va
& cac nhiét dd khac nhau 30, 37, 45, 50, 55, 60, 65,
70, 75 va 80°C trong 10 phit. Xac dinh hoat tinh
protease tai cac nhiét dd trén theo Anson cii tién.

Xdc dinh d¢ bén nhiét cua cdc protease

Céc phén doan enzyme tinh sach véi nong d6 1
mg/ml, duge 0 & cac nhiét 46 37, 50, 55, 60, 65, 70°C
trong 3 h. Sau d6 én dinh & nhiét 46 phong trong 10
phit, do hoat tinh bing phuong phdp Anson cai tién.
Hoat tinh tuwong quan % trong thi nghiém dugce so
sanh véi hoat tinh enzyme hoat dong & 37°C (100%).

Xdc dink pH tdi seu va 49 bén pH ciia cdc protease
Xde dinh pH 165 wn

pH téi thich ciia c4c phan doan protease sau khi
tinh sach dugc khao sat & cac gia tri pH khac nhau
voi cdc dung dich dém glycine-HCI (pH 2, 3, 4);
phosphate (pH 6, 7, 8); Tris-HCI (pH 9, 10); glycine-
NaOH (pH 10, 11); KCI-NaOH (pH 12, 13). Enzyme
duge 4 & cac pH néi trén trong 30 phit va do hoat
tinh protease theo Anson cai tién,

Xdc dinh dg bén pH

Cac phén doan enzyme dugc u ¢ pH tir 2 - 13
trong 16 h & 4°C. Sau d6, dung dich enzyme duge
dua vé pH 7, xdc dinh hoat tinh bing phuong phap
Anson cai tién. Hoat tinh twong quan % trong thi
nghiém dugce so sanh vai hoat tinh enzyme hoat
dong & pH 7 (100%).

Anh hweing chit tre ché lén hoat tink protease

Céc phéin doan enzyme tinh sach dugc pha trong
dém 20 mM Tris-HCI pH 7.5 véi néng d6 1 mg/ml,
cho chit rc ché phenylmethyl suifonyl fluoride
(PMSF) vao véi ndng d6 1 mM, xac dinh hoat tinh
protease theo phirong phap Anson cai tién, dbi chimg
14 enzyme khéng cé chét (e ché.

KET QUA VA THAO LUAN
Tinh sach so b protease thd

Két qué phan tich cho thiy dich chiét protein tir
1 kg tron twoi sau qud trinh ty phén giai 10 ngay cé
hoat tinh d4c hiéu protease dat cao nhét vé&i co chét
casein 12 0,045 U/mg protein, ting gip 2 14n so véi
hogt tinh ban diu. C6 kha ning qué trinh ty phan
giai gitip hoat héa cac t¥n chit cia protease trong
tr nhu sy hoat héa cic enzyme trypsin hay
chymotrypsin trong hé tiéu héa cia ddng vit. Dich
thay phén tia vai acetone theo ty 1€ 1:2 (v/v) thu
duge khoang 96 g bot protein thd véi hidu suft thu
hdi 9,6%, hoat tinh riéng vai co chit casein 13
0,138 U/mg protein. C6 thé thiy hoat tinh riéng cia
protease thd nhdn dugc sau khi tia acetone ting
hon gp 3 14n so vai dich thay phén ban dau, Viée
tinh sach so bj protease thd trin qué bing acetone
cling pha hop véi nghién clru tinh sach protease
trong trudng hop médu cé ham lugng protein cao
(Wang ef al, 1999) va enzyme trin dit rit bén
khéng bi mit hoat tinh bdi acetone (Nakajima et
al 2000). Diéu ndy giap viéc tinh sach & cac budc
tiép theo it 1dn cic protein tap va c6 thé thu duge
enzyme v&i lugng kha lon.

Sic ky trao dbi ion

Phé sic ky (Hinh 1) cho thdy enzyme thé cia
trin qué sau khi qua cdt trao ddi ion Unosphere Q
duge tach thanh 6 phin doan, trong d6 chi cé 4
phan doan FI, FII, FIII va FIV dugc ria tudn tr &
c4c gradient ndng d6 NaCl 1a 0,21 M; 0,25 M; 0,31
M va 0,35 M cd hoat tinh protease trén casein voi
hoat tinh riéng ting dén theo thir ty F1> F2> F3>
FIV, tuong ing vai 0,87; 0,41; 0,31 va 0,11 U/mg
protein. Cé thé thiy thanh phin protease trong trin
qué rit khac biét, phan doan FI c¢6 ham lugng
protein khong cao so véi cic phén doan khac
(9,25% protein tong 56) nhung ¢ hoat tinh riéng
kha manh, gép hai 14n FII, gin 3 14n FIII va gép 8
lin FIV, trong khi.dé phin doan FIII va FIV c6
ham lugng protein kha cao (39 - 40% protein tdng
s6) nhung hoat tinh riéng lai thip.

Dién di SDS-PAGE c¢6 chit kht B-
mercaptoethanol cho thay thanh phén protein cha cic
phan doan protease nhan duge con kha phirc tap (két
quéa khong dua ra & ddy), vi v@y céc phan doan nay
dugce phén tach tiép tuc trén cot sic ky tuong tac ky
nud¢e Phenyl Sepharose.
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Hinh 1. Phd séc ky trao ddi ion trén cdt Unosphere Q dung djch enzyme thd.
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Hinh 2. Phd séc ky twrong tac ky nwédc trén cdt Phenyl Sepharose (A), (B), (C), (D): phan doan FI, FII, FIij, F1\
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Sdc ky tiwong tdc ky niwdc

Phé shc ky tuong téc ky nwée (Hinh 2) cia
timg phin doan protease cho thdy & F1 va FII chu
yéu chi c6 mét dinh protein ¢6 hoat tinh (Hinh 2A
vi 2B) va dugc rira giai & gradient ndng d6 muébi
9% va 16,6% AS bdo hoa trong ing. Riéng FIII
dugc tach thanh nhiéu tiéu phan doan nhmg chi ¢6
3 tiéu phén doan FIII-1, FITI-2 va FIII-3 ¢6 hoat
tinh protease (Hinh 2C) va dugce rira khoi ¢t véi
cic ndng 46 mudi AS bio hoa lan lugt 14 9,3; 7,3 va

5,7%. Trong phén doan FIV c6 2 tidu phan doan
nhé nhung chi c6 mét tiéu phan doan c6 hoat tinh
protease dugc rira khéi cft véi ndéng 46 mudi AS
bao hda 10,5% (Hinh 2D).

Két qua dign di SDS-PAGE cho thdy cic tiéu
phén doan protease sau khi qua cft twong tic ky
nuée vin con 13n mot sb protein tap c6 khéi hrgng
phén tir thip (két qua khong dua ra & ddy). Vi vay
sic ky loc gel c6 thé Y bién phép hiéu qua hon dé
loai cac thanh phén tap con lai nay.

o |

FIII-1

FIII-2

|
AN

FIV it

Hinh 3. Phd sdc ky loc gel trén cot Sepharose 12 céc tiéu phan doan.

Sdc ky lpc gel trén cjt Sepharose 12

Céc phéin doan F1, FII, FIII-I, FIII-2 sau khi qua
cft loc gel khd sach chii yéu c6 mot dinh protein cé
hoat tinh cao (Hinh 3). FIV ¢6 2 dinh protein nhung
chi ¢6 FIV* co hoat tinh. SDS-PAGE véi sy hién
dién ciia B-mercaptoethanol (Hinh 4) cho thiy trong
tit ca cac phan doan protease tinh sach, cac bang
protein kha r& nét voi khdi lwgng phén tir twong g
véi két qua nhén dugc qua sic ky loc gel.

Khac biét ¢d phin doan FIII-3, sau khi phén tich
qua cdt loc gel phin doan nay c6 hai dinh protein
trong d6 chi ¢6 FIII-3b c6 hoat tinh, nhumg két qua
dién di cho thiy ca 2 dinh FIII-3a (giéng 6) va FIil-
3b (giéng 7) déu c6 bang protein voi khéi luong
phin tir gin nhr nhau khoang 33 kDa, riéng FIIl-b
c6 thém 1 bang protein véi khdi luong phan tir thip

hon (31 kDa). Cé kha niing bang protein 33 kDa 12 -
tién chét cta FIII-3, mic di qué trinh nir phén giai ¢6
kéo dai (10 ngdy) nhung sy phan cét tién chit nay dé
cho enzyme c6 hoat tinh dién ra chua triét dé. Theo
nghién ciru cia Cho va dng tic gia (2004a), trong
trin Lumbricus rubellus c6 phén doan protease F6
cling 12 dang tidn enzyme gbm 283 amino acid trong
d6 doan peptide gdm 44 amino acid 12 kh6ng c6 hoat
tinh, phén protein c6 hoat tinh protease chi ¢6 239
amino acid. Do vy, néu phén tich duge trinh ty
amino acid cla c¢a hai biing protein 33 kDa va 31
kDa s& cho két qua cu thé hom.

SDS-PAGE c6 chét khir B-mercaptoethanol,
két hop voi sic ky lgc gel cho thiy khoéi lugng
phén ta cia FI, FII, FIII-1, FII1-2, FITI-3b va FIV*
1a 28; 29; 35; 35; 31 va 34 kDa tuong ting. Nhu
viy, trong 6 phin doan dugc tim thiy c6 2 phin
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doan c¢6 khéi lwgng phéan tir tuong tu nhur két qua
tinh sach truéc diy cia Ly Thi Bich Thiy va ddng
thc gid (2006) 12 28 va 34 kDa. So sanh vé thanh
phan protease trin qué tirong ty véi protease trin
dt (tir 23,5 - 34,2 kDa) theo céc c6ng trinh nghién
ciru ciia Mihara va ddng tac gia (1991). Phé dién
di (Hinh 4) cho thiy vin con sy hién dién cia mot

Phan Thi Bich Tram et al.

sb bang protein vdi khéi hrong phén tir thap, mic
di trén sic ky loc gel cac dinh protein nhén dugc
kh4 sach, ¢é kha niing d6 la san pham sinh ra do sy
ty phén gii cila cdc protease. Tuy ring trong qui
trinh tinh sach d4 c6 sir dung chét uc ché PMSF dé
han ché khi nitng nay nhung ciing khéng thé ic
ché hoan toan duoc.

Hinh 4. Dién di SDS-PAGE cac phan doan sau loc gel cé B-mercaptoethanol . 1: protein chuan, 2: F1, 3: F2,

4 : Flll-1, 6: FllI-2, 6: Flll-3a, 7: Flli-3b, 8: FIV,

Hoaqt tinh thiy phiin trén casein va dia fibrin cia
cdc phin doan protease

Hoat tinh thay phén trén casein cla céc phin
doan enzyme trin qué durgc trinh bay & bang 1. Hoat
tinh protease dugc thuc hién & nhiét dd 30°C nim
trong ddy 0,87 - 1,81 U/mg protein theo thir ty F1>
FHI-3> FII> FIII-1> FIII-2> FIV.

Két qua khao sat hoat tinh enzyme trén dia fibrin
(Hinh 5) cho thdy, sau 8 h &t & 37°C, ca 6 phén doan
déu tao thanh nhimg vong tron trong sudt do fibrin bi
thily phan. Dua vao dién tich vong tron thiy phan, ¢é
thé théy kha ning thity phan fibrin cta phan doan FI1
14 thép nhét, khong dic hidu ddi véi co chit nay.
Hoat tinh manh thé hién & phédn doan FHI-3. Hoat
tinh fibrin cac phdn doan trong khoang 44,1 - 830,7
don vi plasmin/mg dugc tinh dya vao dudng chudn
plasmin, mirc 4§ hoat tinh duge xép theo thir tu sau:
FIlI-3> FIII-2> FI> FIII-1> FIV> FII. Két qua nay
cling tuong ty véi nghién ciru cita Cho va déng tac
gia (2004a) wén trun Lumbricus rubellus, mic d6
thily phén co chit casein khéng khic biét nhiéu giira
sdu phén doan protease dwgc tim thiy, riéng v& kha
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ning thiy phéan ﬁb’rin trén dia chi c¢6 phdn doan F6
<0 hoat tinh cao nhat (207,2 don vi plasmin/mg).

Hinh 5. Hoat tinh thly phan trén dia fibrin cla cac
phan doan enzyme.



doan c6 khéi lugng phén tir trong ty nhu két qua
tinh sach trudc ddy cta Ly Thi Bich Thay va déng
tac gia (2006) 14 28 va 34 kDa. So sanh v& thanh
phdn protease trin qué tuong tw véi protease trin
dat (tir 23,5 - 34,2 kDa) theo c4c cong trinh nghién
citu ctia Mihara va ddng tac gia (1991). Phd dién
di (Hinh 4) cho thdy vin con s hién dién clia mét

Phan Thi Bich Tram et al.

sd bang protein véi khdi lugng phan tir thip, méc
du trén sic ky loc gel céc dinh protein nhdn dugce
kha sach, ¢6 kha nang d6 1 san ph'fim sinh ra do su
tu phén gidi cia cdc protease. Tuy ring trong qua
trinh tinh sach d4 c6 st dung chét ac ché PMSF dé
han ché kha ning niay nhung cling khong thé tc

ché hoan toan dugec. ‘

Hinh 4. Dién di SDS-PAGE cac phan doan sau loc gel cb B-mercaptoethanol . 1: protein chuén, 2: F1, 3: F2,

4 : Flll-1, 5: FlI-2, 6: Flll-3a, 7: FlII-3b, 8: FIV.

Hoagt tinh thiiy phén trén casein va dia fibrin cia
cdc phin dogn protease

Hoat tinh thay phén frén casein clia cdc phén
doan enzyme triin qué dugc trinh bay & bang 1. Hoat
tinh protease dugc thyc hién & nhiét 46 30°C nim
trong ddy 0,87 - 1,81 U/mg protein theo thir ty Fl>
FIi-3> FII> FHI-1> FIII-2> FIV,

Két qua khao sét hoat tinh enzyme trén dia fibrin
(Hinh 5) cho thdy, sau 8 h 4 & 37°C, ¢4 6 phéan doan
déu tao thanh nhimg vong tron trong sudt do fibrin bi
thity phén. Dyra vao dién tich vong tron thity phén, ¢
thé thiy kha ning thity phan fibrin ctia phan doan FII
Ia thép nhét, khéng dic hiéu déi voi co chit nay.
Hoat tinh manh thé hién & phén doan FIII-3. Hoat
tinh fibrin cic phén doan trong khoang 44,1 - 830,7
don vi plasmin/mg dugc tinh dua vao dudng chuin
plasmin, mirc d§ hoat tinh duogc xép theo thit fir sau:
FHII-3> FIII-2> FI> FIll-1> FIV> FII Két qui nay
cling tuong tw véi nghién ciru cia Cho va dong tac
gia (2004a) trén tran Lumbricus rubellus, mitc d6
thily phéin co chét casein khéng khac biét nhidu giita
sau phén doan protease dirgc tim thiy, riéng vé kha
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nang thiy phan fibrin trén dfa chi ¢6 phén doan F6
6 hoat tinh cao nhat (207,2 don vj plasmin/mg).

Hinh 5. Hoat tinh thiy phan trén dia fibrin clia cac
phan doan enzyme.
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Bang 1. Hoat tinh thiy phan casein va fibrin cac phan doan enzyme trin qué sau tinh sach.

Co chit

Fl Fll Fill-1 Flll-2 Fili-3 FIV
Fibrin {plasmin unit/mg) 602,1 441 393.4 783.4 830,7 296.4
Casein (U/mg) 1,81 1,05 1,04 0,98 1,23 0.87
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Hinh 6. Nhiét d8 t6i wu cac phan doan enzyme sau khi tinh sach (A), B§ bén nhiét cac phan doan sau khi tinh
sach. Ky hiéu {s): 50°C; (A): 55°C; {m):860°C; (0):65°C («): 70°C (B).

Nhigt dp 01 thich va ap bén nhigt

Nhiét dé tbi thich ciia sdu phin doan protease
trén co chit casein dugc khio sat trong khoang tir
30-80°C. Két qua cho thiy ca 6 phin doan déu hoat
ddng manh trong khoang nhiét dd 60 - 65°C, trong
do FII, FIII-1, FII1-2, FIII-3 hoat ddng manh nhét &
nhiét d6 65°C, riéng FI va FIV hoat dong manh nhét
& 60°C (Iinh 6A).

Tuy nhién, khi khao sat 46 bén nhiét cua sau
phian doan trong khodang nhiét d6 50 - 70°C trong
thori gian 3 h, nhén thiy enzyme chi bén & nhiét d6 <
50°C, hoat tinh bit d4u giam tir 10 - 30% & nhiét d6
55°C. Trong khoang nhiét 4§ 60 - 65°C hoat tinh
enzyime giam dén 98% va & 70°C hoat tinh gin nhu
bi mit hoan toan. Theo két qua hinh 6B cho thiy F1

va FII ¢6 kha ning bén nhiét hon céac phén doan
khac, & nhiét 4o tir 50 - 60°C hoat tinh mét tir 10-
20%. Diéu nay ciing thé hién dugc trong sudt tién
trinh tinh sach, cd 2 phén doan nay c6 hoat tinh
twong ddi 6n dinh. K&t qua nay cfing ¢6 khac biét
m#t it so voi cac khao sét ciia Ly Thj Bich Thiy va
ddng tac gid (2006), theo tic gia thi enzyme triin qué
¢6 nhiét d6 t8i wu va d6 bén nhiét thip hon trong
khoang tir 35 - 45°C va c6 thé sy khac biét 1a do diéu
kién khao sat.

pH t3i 1eu va ap bén pH

pH t8i wu ctia hiu hét 6 phin doan & 1a pH 11.
Ngoai ra, cidc phin doan Fl, FII, FIII-2, FIII-3 va
FIV con hoat ddng khd manh & pH trung tinh 7
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(Hinh 7A), ddc diém nay duge tim thiy & serine
protease trong khoang ruét 4u tring ciia lodi bg cénh
cimg Tribolium castaneum. pH t6i wu trén co chét
tbng hop N-benzoyl-DL-arginine-p-nitroanilide
(BApNA) 12 4,0 va 8,5 (Oppert et al., 2003). Hoat
tinh manh & pH trung tinh rat thuin lgi cho viée sir
dung céc protease trun qué trong linh vye y duge
hoc, @& hoa tan cic cuc mau dbng trong mdi trudng
pH sinh 1y clia co thé.

D bén pH cta céc phan doan enzyme tinh sach
duge khao sat bing viéc 0 enzyme & pH tr 2 - 13

FI FII

F1lI-1 FIII-2

Hogt tinh twong 86i (%)

2 FIII-3 FIv

& 3 10 12 2 4 6 8 10 12
pH

A

Phan Thi Bich Tram et al.

trong 16 h (Hinh 7B). Nhén thdy & pH 2, hiu hét cac
phin doan enzyme bj mét hoat tinh hon toan; hoat
tinh rét thip & pH 3 va 13; bén va én dinh & pH trong
khodng 4-12, céc protease nay c¢é wu diém 1a ciing
bén trong khoang pH t6i wu cia ching. Vé&i dic tinh
vé& d9 bén pH nay thi cac protease tran qué khao st
tuong ty v&i 10ai trin Lumbricus rubellus ciua Nhit
Ban va Han Qudc (Mihara et al., 1993; Cho et al,
2004a) va cling c6 su khac biét véi protease trim qué
ma Ly Thj Bich Thiry v& dng tic gia (2006) nghién
ctru, ching hoat déng va bén trong ving pH trung
tinh.

FIII-1 FII1-2

Hogt tinh twong ddi (%)

FIII-3 FIV

8 10 12 2 4 6 B 10 12
pH

B

Hinh 7. pH t6i wru cac phan doan enzyme sau khi tinh sach (A), Db bén pH céc phan doan enzyme sau khi

tinh sach (B).

Anh huéng ciia chit tec ché PMSF

Kha nang irc ché ctia PMSF 1&n hoat tinh cia
sdu phén doan protease sau khi tinh sach di dugce
xac dinh. Két qua (Hinh 8) cho thiy hiu hét ca sau
d&u bj mét hoat tinh véi cdc mirc d6 khéc nhau, FI,

FlII, FIII-3 gin nhu bj mit hoat tinh hoan toan,

FIII-1, FIII-2 vA FIV bj mit hoat tinh tir 92 - 98%,
Diéu ndy che phép dy doén ci sdu phén doan
protease tinh sach dwgc tir trin qué thudc nhém
serine protease.
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Hinh 8. Anh hwdng cia PMSF |én hoat tinh cac
phén doan protease tinh sach.
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KET LUAN

S hoat héa protease béng qua trinh ty thay phan
trong giai doan trich ly ban ddu la can thiét dé gia
tang hoat tinh protease cia dich enzyme. Két qua
nghién ctru cho thdy protease trin qué (Perionyx
excavatus) 12 cac serine protease kidm tinh, ¢ nhiét
d6 t6i uu trong khoing 60 - 65°C va pH téi wu Ia 11.
Bén & nhiét d§ 50°C va trong khoang pH 4 - 12.
Khéi legng phén tir ciia cac protease tinh sach nim
trong khoang tir 28 - 35 kDa. Protease trin qué ¢6
kha ning thiy phén fibrin t6t hon casein va hoat tinh
ndy dugc thé hién manh nhét & phin doan FIII-3.
Trong c4c nghién ciru tiép theo cin phan tich trinh tyr
amino acid cia cac protease tinh sach ndy, dé c6 thé
so sanh su twong dong hay khac biét ciia ching véi
céc protease trong céc lodi trin dit da duge nghién
ciru. Ngodi ra, viée khao sat cac didu kién t6i wu dé
¢6 thé nang cdp quy trinh tinh sach cho san phim &
pham vi tmg dung trong y duge hoc cling 1a didu cin
thiet.

L&i cdm on: Cfning t6i chdn thc‘zrgh cam on si hd trg
kinh phi cua Dé tai nghién ciu cdp Bg B2007-16-56.
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PURIFICATION AND CHARACTERIZATION OF SERINE PROTEASE FROM
EARTHWORM (PERIONYX EXCAVATUS)

Phan Thi Bich Tram" ", Duong Thi Huong Giang!, Ha Thanh Toan', Pham Thi Anh Hong?

'Cantho University
XUniversity of Natural Sciences, Vietnam National University-Hochiminh City

SUMMARY

Six protease fractions FI, FII, FIII-1, FIII-2, F1Ii-3, FIV were purified from the earthworm Periornyx
excavatus lysate by acetone precipitation in combination with chromatography on ion exchange column
Unosphere Q, hydrophobic column Phenyl-Sepharose and gelfiltration Sepharose 12 column. The
protease activity of the protein extract increased two times by the autolysis within 10 days at room
temperature. The substrate specificity of these six fractions exposed differently on different substrates, on
the fibrin plate the protease activity ranged from 44.1 to 830.7 plasmin unit/mg protein in the following
order: FIII-3> FIII-2> FI> FIII-1> FIV> FII, while on the casein subtrate it ranged from 0.87 to 1.81
tytosine unit/mg protein in the order of F1> FIII-3> FII> FIII-1> FlII-2> FIV. The molecular mass of
these protease fractions estimated by SDS-PAGE in combination with gel filtration were from 28 kDa to
35 kDa. The optimum temperature for FI, FII, FI1I-2, FIl1-3 was 65°C and for FIII-1, FIV was 60°C. All
obtained protease fractions exposed optimum activity at pH 11, besides that Fl, FII, FIiI-2, FIlI-3, FIV
also have relatively high activity at pH 7. These enzymes were stable at temperature < 50°C, and in a
wide pH range from pH 4 - 12. The inhibition effect of phenylmethyl sulfonyl fluoride (PMSF) on
protease activity suggested that these proteases belonged to group of serine proteases.

Keywords: Fibrin plate, Perionyx excavatus, Pheny! Sepharose, Sepharose 12, serine protease,
Unosphere().
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