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TINH SACH VA KHAO SAT PAC PIEM PROTEASE TU
TRUN QUAN (PHERETIMA POSTHUMA)

Phan Th; Bich Tram?, Truong Thaiy Trang?, va Duong Thi Hurong Giang?
ABSTRACT

The results of this study showed that the crude enzyme extract of Trun Quan (Pheretima
posthum) was the most active on both casein and fibrin substrates in comparison with that
of Trun Ho, Trun Que, Trun Com and Trun Chi. Period of autolysis to get highest protease
activity was 4 days. The optimum conditions for protease activity were 55°C and pH 8 and
10. These enzymes were stable at 25-55°C and at pH 7 and 11. The protease fractions were
purified by acetone precipitation in combination with ionexchange and hydrophobic
chromatography. SDS-PAGE activity staining on casein substrate without beta-
mercaptoethanol revealed that the enzyme composition of Trun Quan was complex. It
composed of 10 protease fractions with molecular weight in a range from 24,0 to 58,3 kDa.

Keywords: Trun Quan, Pheretima posthuma, protease, fibrin plate, ionexchange
chromatography, hydrophobic chromatography, SDS-PAGE activity staining

Title: Purification and characterization of proteases from earthworm (Pheretima
posthuma)

TOM TAT

Két qua dé tai nghién cizu cho thdy hogt tinh cia protease tir dich trich enzyme thé cua
trin qudn trén cd hai co chat casein va fibrin déu manh hon so véi tran hé, trin qué,
trin com va trin chi. Thoi gian thich hgp cho qua trinh tu thiy phan dé dat hoat tinh
protease cao nhdt 14 4 ngay. Nhiét do t0i wu 14 55°C, va pH téi wu 1a 8 va 10. Enzyme
bén trong khodng nhiét dg 25-55°C, ¢ pH 7 va 11.

Tinh sach bang tia acetone, phai hop Vdi sdc ky trao doi ion va twong tac ky nudéc, dong
thoi phan tich dién di SDS-PAGE nhuém hoat tinh khong cé beta-mercaptoethanol trén
co chdt casein cho thdy thanh phan protease trong trim qudn kKha phirc tap, cé dén 10
phadn doan enzyme khéc nhau véi trong licong phdn tie tir 24,0 kDa dén 58,3 kDa.

Tir khoa: Trun Qudn, Pheretima posthuma, protease, dia fibrin, sic ky trao dai ion, sic

ky twong tac ky, nwdc, SDS-PAGE nhugm hogt tinh

1 PAT VAN PE

Hién nay, hé protease trong cac loai trin dat dang dugc quan tam nghién ctu. Mot
s nude Chau A nhu Nhat, Trung qudc, Han Qudc da chiét xuat va tinh sach duoc
enzyme Lumbrokinase tir cac loai trin dat nhu Lumbricus rubellus (Cho, I.H.,
2004 & Mihara, H.,1993), Eisenia fetida (Yang J.S., 1997). Cac enzyme nay co
kha nang thiy phan dugc fibrin, lam tan cac cuc mau dong, va dugc tng dung
trong y dugc hoc dé diéu tri mot sd bénh vé tim mach. O Viét Nam, cac nghién
ctru So bo qua tién hanh xéac dinh hoat tinh thuy phan fibrin tach tr mot s6 loai trin
dat (Thuy et al., 2002), cho thay & loai trin qué (Perionyx excavatus) hoat tinh nay

1 Bo6 m6n Sinh ly- Sinh Hda, Khoa Nong Nghiép & Sinh hoc tng dung
2Vién Nghién ctru & Phat trien Cong nghé Sinh hoc
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kh& cao. Vién Cong nghé Sinh hoc Quéc gia Ha Noi da ¢d nhiing nghién ctru tich
dong va bleu hién gen ma hoa cho enzyme thuy phan fibrin tir trun qué (Bach et
al., 2003), gan day nhit 14 nghién ctru chiét tach va tinh sach protease tir trin qué
bang cac ky thuat sic ky (Tram et al., 2006).

Nhitng khao sat ban dau duoc tién hanh & phong thi nghiém enzyme Vién NC&PT
CNSH cho thiy ngoai triin qué céc loai tran khac nhu trin quan, trin com, va trin
hé ciing cd hoat tinh protease manh, nhung & trin quan 12 troi hon ca. Dé tai nham
muc dich khao sat dac diém hé protease tur trun quan (Pheretima posthuma), va xac
dinh hoat tinh thity phan fibrin trén ddi twong trun nay, dong thoi dua ra qui trinh
tinh sach thich hop, gop phan l1am ting thém gia tri cua ngudn trun dat Viét Nam.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phwong tién thi nghiém
Thi nghiém dugc tién hanh tai phong Cong ngh¢ Enzyme va phong Sinh hoa cua
Vién Nghién Ctru va Phat Trién Cong Nghé¢ Sinh Hoc, truong Pai Hoc Can Tho.
2.1.1 Nguyén liéu thi nghi¢m
Trun quén, trin com, trun hé, trin qué, trun chi dugc mua tai huyén Chau Thanh,
tinh Hau Giang, trir ¢ -20°C.
Bot enzyme tho: Tran duoc rira sach bang nudc lanh, sau do rira lai bang nudc cat,
nghién nhuyén, trich ly enzyme bang nudc cat. Ly tam bo can, dung dich enzyme
duoc tua bang acetone lanh. Ly tdm thu lay phan tda, [am kho trong binh hat am.
Bo6t enzyme thé dugc trit ¢ -20°C.
2.1.2 Bé tri thi nghiém

(a) Khao sat dic diém protease trin quan
Thi nghiém 1: Khao sat kha nang thuy phan fibrin va casein cua protease trong céac
loai trun khac nhau.

~ Hoat tinh thay phan fibrin: Pia fibrin dugc chuan bi nhu sau: agarose (1,6%) +
fibrinogen (0,6%) + thrombin (10NIH /ml), cho vao dia petri, on dinh 1 gio.
Tao cac 16 dudng kinh Smm, mdi 16 bom vao 10 pl enzyme (Img/ml) trich ly
tir 5 gidng trin khao sat: Trin com, trin hd, trin chi, trin quan va trin qué. U
8 gio ¢ 37°C. Hoat tinh fibrin ctia enzyme dugc so sanh dua vao dién tich vong
tron thuy phan tao thanh trén dia.

~ Hoat tinh thuy phan casein duoc khao sat bang phwong phap Anson cai tién
(Pham Thi Tran Chau et al.,1997)

Thi nghiém 2: Khao sat kha ning tu phan giai clia enzyme trin quan
Trin quan dugce nghién nhuyén trong nude cat, khudy déu & 45°C, tién hanh thiry
phan ¢ nhi¢t do phong. Mau enzyme dugc lay tir ngay thir nhat dén ngay thtr 10
va kiém tra hoat tinh trén casein. Thi nghiém dugc lap lai 2 lan.

(b) Khéo sat anh hudng ciia nhiét do va pH 1én hoat tinh protease trin quan
~ Thi nghiém 3: Khao sat nhiét d6 téi vu caa bot enzyme thd
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- Enzyme dugc u ¢ cac nhiét do 25, 35, 45, 55, 65, 75°C trong 10°, do hoat tinh
trén casein.

— Thi nghiém 4: Khao sat d6 bén nhiét cia bot enzyme thd

— Enzyme duoc u & cac nhiét dé nhu thi nghiém 3 trong 12gio, sau d6 6n dinh &
nhiét d6 phong trong 30’, do hoat tinh trén casein.

— Thi nghiém 5: Khao sat pH t6i uu ctia bot enzyme thd

- Enzyme dugc u ¢ cac pH 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13 trong 15’ ¢ nhi¢t
d6 toi uu da chon ¢ thi nghiém 3. Do hoat tinh trén casein.

~ Thi nghiém 6: Khao sat do bén pH cua bot enzyme tho, enzyme duocC i ¢ cac
pH nhu thi nghiém 5 trong 12g, sau d6 dua vé pH 7. Do hoat tinh trén casein.

Céc thi nghi¢m 3, 4, 5, va 6 duoc ) tri theo thé thirc mot nhan t4 hoan toan ngau

nhién, moi nghiém thirc dugc lap lai 3 lan.

Pinh nghia vé don vi hoat tinh (DVHT) enzyme: 1 DVHT enzyme (U (Unit)) la

lwong enzyme can thiét d@é thuy phan casein, tuong duong vaéi 1uM tyrosine sinh

ra trong thoi gian 1 phat ¢ nhiét @6 37°C, pH 7.5.

Hoat tinh ddc hiéu: 13 s6 DVHT enzyme c6 trong 1mg protein (U/mg).

(c) Cac budc tinh sach protease
— Thi nghiém 7: Sic ky trao ddi ion

Can bang cot gel trao doi ion &am Unosphere Q vai dung dich dém tris-HCI pH 8,5,
tbc do 0,8ml/phit. Bot enzyme thd duoc hoa tan trong cling dung dich dém va cho
qua cot. Rira cot voi cling dung dich, téc d¢o Iml/pht, dé loai cac protein khdng
bam trén cot. Pay cac protein bam trén cot bang gradient ndong d6 mudi NaCl ting
dan tir 0-0,45M trong Tris-HCI, pH 8,5. Thu cac phan doan protein kiém tra hoat
tinh bang phuong phéap Anson cai tién va dién di SDS-PAGE nhudém hoat tinh
casein.

~ Thi nghiém 8: Sic ky tuong tac ky nudc

Can bang cot sic ky twong tac ky nudc gel Phenyl Sepharose bang dung dich dém
tris-HCI pH 8,5 + ammonium sulphate 30%, téc d6 dong 0,7ml/phat. Cac phan
doan enzyme thu dugc qua sic ky trao doi ion dugce tham tich loai mudi va can
bang vé6i dung dich Tris-HCI pH 8,5 c6 chira ammonium sulphate 30%. Lén luot
ting phan doan duoc cho qua cot. Rira giai protein bam trén cot bang gradient
noéng d6 ammonium sulphate giam dan tir 30%-0%. Thu c&c phan doan protein va
kiém tra hoat tinh nhu trong thi nghiém 7.

2.2 Phwong phap phan tich

Po hoat tinh enzyme béng phuong phap Anson cai tién (Pham Thi Tran Chau et
al.,1997) va ham lugng protein bang phuong phap Bradford (1976). Ky thuat dién
di trén gel SDS- PAGE (Hames, P.D, 1998).

2.3 Xir ly théng ké

Sé‘liéu duge xur ly theo chuong trinh thong ké Statgraphics va vé biéu do bang
phan meém Excel.
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3 KET QUA VA THAO LUAN

3.1 Pic diém ciia protease trin quin

3.1.1 Kha nang thuy phan fibrin cua
enzyme cac loai trun

- Két qua khao sat hoat tinh enzyme trén
dia fibrin cho thiy sau 8 gid u & 37°C, ca 5
loai tran déu c6 kha ning tao thanh nhiing
vong tron trong sudt do fibrin bi thay
phan. Dua vao dién tich vong tron thuy
phan, c6 thé thidy kha ning thuy phan
fibrin cua trun quén kha manh. Muc d6
hoat tinh ctia cac loai trun dugce xép theo
thir tyr sau: trun quan > trin ho > trin com
1- Trim com, 2- Trin hé, 3-Trinchi, 4 -Tron > trUn qué > trun chi.

quan, 5 - Trun qué

Hinh 1: Kha nang thuy phéan fibrin

Két qua nay twong tu v4i nghién ciru cta
. Nguyén Thi Ngoc Dao (2005) vé hoat tinh
cia 5 giong trun sau khi i 8 gi6 #37°C  thiy phan fibrin ctia mot s6 lodi trun dat &

Viét Nam.
Bang 1: Két qua do ham hrgng protein va hoat tinh enzyme ciia 5 lodi trun trén casein
Loai trun Com Ho Chi Quan  Qué
Ham lugng protein (mg/gct*) 17,72 19,88 42,97 13,54 28,30
Hoat tinh dac hiéu (U/mg) 0,084 0,193 0,000 0281 0,039

* gct: gam chat twoi

Két qua do ham luong protein va xac dinh hoat tinh protease trén casein cho thay
trin quin c6 ham lugng protein thip nhit (13,54mg/gct), trun qué kha cao
(28,30mg/gct) va cao nhat 13 trun chi (42,97mg/gcet). Nhung hoat tinh dac hi¢u cua
trun quan lai cao nhat (0,281U/mg), ké d6 1a trun h6 (0,193U/mg) va thap nhat 1a
trun qué (0,039U/mg).

3.1.2 Khdo sdt kha nang tir thity phdn ciia protease trim qudn

Biéu d6 (Hinh 2) cho thiy hoat tinh protease trong trin quén ting dan trong 4 ngay
dau tu thuy phan va sau d6 twong dbi on dinh dén ngay tha 8, hoat tinh enzyme
giam ¢ ngay thir 9 va 10. Nhu vay sau 4 ngay enzyme da dugc hoat héa hoan toan
va néu kéo dai thoi gian c6 kha ning
enzyme bi bién tinh va giam hoat tinh.

" Két qua nay tuong tu nhu su tu thuy

_ phan cia protease trin qué (Tram & ctv
£ /M 2006), dung dich enzyme sau khi trich
2 ly ti€p tuc 0 trong khoang mot tuan thi
AT hoat tinh protease s& tang, c6 thé la
T s e e 1 s e trong qua trinh u dé xay ra sy ty thuy
Thori gian(ngay) phan cac tién chat enzyme, tao thanh

L cac phan tir enzyme c6 hoat tinh, tuong
Hinh 2: Biéu do két qua tu thiy phin cia
protease trun quan
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tu nhu sy hoat hoa cac enzyme trypsin, pepsin trong h¢ ti€u hoa cua dong vat.

Qua thi nghiém nay nhén thiy thoi gian tét nhat cho qué trinh ty thuy phan dé hoat
hoa cac enzyme protease trong trin quan la 4 ngay.

3.2 Khio sat anh hwéng ciia nhiét dd va pH 1én hoat tinh ciia protease triin quin
3.2.1 Nhiét dé t6i wu va dé bén nhiét ciia protease trim qudn

Nhiét do t6i wu la nhiét d6 ma & do enzyme hoat dong manh nhat Biéu do6
(Hinh 3) cho thiy protease trong trin quin hoat dong manh trong khoang nhiét do
tir 45-65°C, hoat tinh cao nhat & 55°C, mat hoat tinh gan nhu hoan toan khi nhiét
d6 tang dén 75°C.

Trong cong nghé enzyme, viéc khao sat do bén nhiét cua enzyme 1a can thiét vi
quéa trinh thay phan d6i khi can co thoi gian dai va néu enzyme bén & nhiét do
phong hay nhiét do cao trong thoi gian kéo dai thi d6 1a mot dic diém vo cung
thuan loi cho qua trinh trich ly, tinh sach va trng dung enzyme.
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Hinh 3: Biéu dd nhiét d toi wu protease tran  Hinh 4: D) _bén nhiét do protease trun

Két qua khao sat do bén nhiét, biéu d6 (Hinh 4) cho théy,prqtease trong triin quan
kha bén trong khoang nhiét do dudi 55°C, hoat tinh bi mat gan nhu hoan hoan sau
15 gio u ¢ 65°C va khong con hoat tinh ¢ 75°C. Co thé thay la nhiét do toi uu va
nhiét d6 bén cua enzyme trung va&i nhau dieu nay thuan loi cho viéc tng dung
enzyme trong qui trinh san xuat .

3.2.2 pH 16i wu va do bén pH cua protease trun qucfn

Mot sb enzyme boat dong manh & mot gia tr1 pH nhét dinh nhung lai khong bén &
gia tri pH nay néu kéo dai thoi gian hoat dong cua enzyme, vi vay can khao sat ca
hai nhan t6 ndy dé co thé c6 giai phap t01 vu khi tién hanh phan tng thuy phan. Két

qua khao sat cho thiy protease trin quin c hoat tinh yéu & pH acid va trung tinh
(Hinh 5), hoat tinh manh trong khoang tir pH 8-11va cao nhét 1a & pH 8 va pH 10.
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Hinh 5: Biéu d6 pH tdi wu protease trun quin  Hinh 6: Biéu dd d bén pH protease trun quin

Tuy nhién, két qua khao sat vé do bén pH (Hinh 6) cho thay protease trin quan
khong bén & cac pH tir 2-6 va pH tir 8-10. Bén ¢ pH trung tinh: pH 7 va & pH
kiém manh: pH 11. Nhan thiy Ia pH i wu ciia enzyme (pH 10) ¢6 khac voi pH
bén (pH 11) vi vay khi tién hanh phan tng thuy phan trong thoi gian kéo dai nén
luu v dén diém nay.

Nhin chung céc ddc diem vé nhiét do, pH t0i uu va do bén nhiét ciing nhu @6 bén
pH cua protease ¢ trun quan va cac loai trun da nghién ctu ciing 6 nhieu diem
twong dong. CAc protease cua cac loai trun nay déu co nhiét do toi uvu va do bén
nhiét trong khoang 55°C va hoat dong manh trong khoang pH kiém (Nguyén Thi
Xuén Uyén, 2006; 11 Hwan Cho, 2004) .

3.3 Tinh sach enzyme

3.3.1 Tua voi acetone

Bang 3: Hoat tinh dic hiéu ciia protease trin quin sau Khi tiia véi acetone

Mau HT enzyme (U/ml)  HL protein (mg/ml)  HTDH(U/mg)
Trude tha acetone 2,050 4,624 0,443
Tta acetone 1,250 1,530 0,817

Hoat tinh dac hiéu protease trong trun quan sau khi tia v6i acetone ting Ién gip
1,84 1an so v6i mau enzyme tho. Ngoai ra, ham lugng protein da giam xudng sau
khi tua, ching t6 tia bing acetone da loai bo dugc mét so protein tap nén lam tang
hoat tinh dac hiéu cua enzyme trong triun quin. Vi vy tia bang acetone la phuong
phap hiéu qua dbi voi viée tinh sach so bd protease tir trin quan.

3.3.2 Sdc ky trao déi ion

Cin tia acetone duoc hoa tan tré lai trong dung dich dém tris-HCI pH 8,5 va tiép
tuc tinh sach qua cot sic ky trao d6i ion Unosphere Q. CAc protein cua dung dich
enzym tho dugc phan tach thanh 6 phan doan (Hinh 7) trong d6 c6 5 phan doan c6
hoat tinh protease dugc ky hiéu la FI, FII, FIII, FIV, va FV.
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Hinh 7: Phd sic ky trao ddi ion trén cot
Unosphere Q enzyme thd
Bang 4: Ham luwgng protein va hoat tinh enzyme 6 cac phén doan chay qua cgt sic ky trao
doi ion
Phéan doan Hoat tinh tong HL protein ~ HTPH % protein Do
enzyme (U) tong(mg) (U/mg) thu hoi(%)  tinh sach

SK 68,8 254,3 0,270 1,00 1

FI 1,44 1,946 0,742 2,09 2,74
Fll 2,12 2,216 0,957 3,08 3,54
FlI 5,5 5,223 1,053 7,99 3,89
FIV 2,87 0,993 2,892 4,17 10,69
FV 20,7 6,613 3,124 30,03 11,55

* SK : mdu trude khi qua cét sdc ky.

Do tinh sach caa cac phan doan enzyme sau khi qua cot sic ky trao doi ion déu
tang va hoat tinh ciia cac phan doan dugc sap theo thir tu FV>FIV>FIII>FII>FI.
Téng hoat tinh ciia cic phan doan protease thu duoc chiém 47,42% hoat tinh tong.
Phan doan FV ¢6 hoat tinh cao nhét chiém 30,08% hoat tinh téng. Céc phan doan
FI, FII, FIII, FIV, FV duoc rira giai lan luot & cac nong d6 mudi 0,11; 0,22; 0,25;
0,28; 0,31 M NaCl tuong ung.

So sanh v61 nghién ciru tinh sach protease trun qué (Perlonyx excavatus) (Nguyén
Thi Xuan Uyén, 2006) dung dich trun qué th6 qua ct trao d6i ion gdbm 4 phan doan
c6 hoat tinh dugc rura giai ¢ nong d6 muoi NaCl tir 0,22-0,35M cao hon so v6i trun
quan 13 0,11- 0,31 M NaCl, nén néu thay do6i gradient noéng d6 mubi thap hon thi kha
ning tach s& tot hon cac phan doan ddi véi trin quin khi qua cot trao doi ion.

Pho dién dién di nhudém hoat tinh (Hinh 8) thé hién hoat tinh protease cua cac phan
doan sau khi qua cot trao ddi ion. Trong phan doan FI (giéng 3) c6 mot bang
protein thé hién hoat tinh véi trong lwong phan tir 1a 58,3kDa. Trong phan doan FII
(giéng 4) ¢6 2 bang protein cb hoat tinh véi trong luong phan tir 25,5kDa va
46,7kDa. Phan doan FIII (giéng 5) c6 3 bang protein thé hién rd hoat tinh véi trong
luong 14 24,1kDa ; 39kDa ; 47,2kDa. Trong phan doan FIV (giéng 6) c6 2 bang
protein thé hién rd hoat tinh véi trong luong 1a 27,4kDa; 33,3kDa. Phan doan FV
(giéng 7) c6 3 bing protein co hoat tinh véi trong luong 1an luot 1a 24kDa, 26kDa;
va 31,8kDa. Két qua nay cho thay thanh phan protease trin quin phtc tap hon so
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véi protease trun Lumbricus rubellus (Cho ., 2004), va protease trun que Perionyx
excavatus (Uyén, 2006) véi 4 phan doan enzyme gom 7 bang protein thé hién hoat
tinh véi casein c6 trong lwong phan tir tir 15,8 dén 44,6kDa.

116kDa —» —
————
66,2kDa —p -
45 0kDa —» —
35,0kDa —» — b
= -
25,0kDa — P _ B
18,4kDa —» -
14,4kDa — P
| | | | | | | | | | | | [
la 2a 3a 4a b5a ba 7a b 2b 3b 4b 5b 6b 7b

Hinh 8 : Phé dién dién di SDS-PAGE nhudm hoat tinh cic phan doan protein sau
khi qua c{t trao doi ion (khong co6 B-mercaptoethanol)

Giéng:la,lb. Protein chudn ;2a,2b. Mdu enzyme thé sau khi tiia acetone ;3a,3b. Phdn doan FT; 4a,4b. Phdn doan
FIl; 5a,5b. Phdn doan FIII; 6a,6b. Phdan doan FIV; 7a,7b. Phdn doan FV

3.3.3 Sdc ky twong tac ky nwée cdc phin doan FI, FII, FIII, FIV va FV

Do céc phan doan protease nhan dugc sau khi qua ¢t trao ddi ion chua duoc tinh
sach hoan toan nén ching dugc ti€ép tuc cho qua cdt tuong tic ky nudc Phenyl
Sepharose.

() Phan doan FI

Pho sic ky cta phan doan FI (Hinh 9-A) chi c6 mét dinh protein (FI-1) véi hoat
tinh 1a 1,559(U/mg). Phéan doan nay duoc rira giai ¢ nong do 5,5% ammonium
sulfate bdo hoa. Két qua so sanh véi gel nhudm hoat tinh (giéng 2, hinh 8) cho thay
phan doan F1 c6 thé hoan toan tinh sach duoc sau khi qua gel twong tac ky nudc
Phenyl Sepharose.

(b) Phan doan FII

Phan doan FII ciling chi 1 dinh protein (FII-1) (Hinh 9-B) 1a c6 hoat tinh (1,222U/mg)
va duoc rira giai & ndng do 5% ammonium sulfate bio hoa. Trén dién di SDS-PAGE
v6i sy hién dién ciia chat khir 1a B-mercaptoethanol phan doan enzyem nay c6 trong
luong phén tir 1a 25,5kDa. Bang enzyme voi trong luong phan tir 45,5kDa nhu trong
gel nhudm hoat tinh khong tim thdy. Co kha nang day la dang dimer do hién tuong
két dinh cuia hai phan tir enzyme qua cac cau ndi disulfit, trong dién di nhuém hoat
tinh do khong co chét khir nén c6 thé phat hién duogc.

(c) Phan doan FIII

Pho sic ky cua phan doan FIII kha phtc tap, c6 tat ca thanh 6 dinh protein (Hinh
9-C), trong do6 chi c6 3 dinh c6 hoat tinh cao FIII-1 (1,667 U/mg), FllI-2 (2,041
U/mgq), FIII-3 (1,375 U/mg) va dugc ria giai & néng do 2,5%, va 0% amonium
sulfate bdo hoa. Céc phin doan protease nay ciing twong ng véi thanh phan
protease trén gel nhudém hoat tinh (giéng 4, Hinh 8)
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(d) Phan doan FIV

Phan doan FIV trén cft twong tac ky nude co 3 dinh protein khac nhau (Hinh 9-D),
trong d6 chi ¢6 2 dinh c6 hoat tinh la FIV-1 (0,802 U/mg), FIV-2 (1,343 U/mg),
dugc rira giai & nong do 2,5% va 0,0% ammonium sulfate bao hoa.

(e) Phan doan FV

Tuong ty nhu phan doan F3, phan doan FV c6 6 dinh protein (Hinh 9-E), trong do
chi ¢6 3 dinh la c6 hoat tinh FV-1 (0,705 U/mg), FV-2 (0,903 U/mg), FV-3 (0,843
U/mg) va dugc rira giai 6 nong do tuong ung la 9%, 5,5%, 4% ammonium sulfate
bdo hoa.

C6 thé thdy cic phin doan enzyme nhin dugc qua sic ky trao dbi ion di duoc
phan tach tiép tuc trén cot sic ki twong tac ky nudc, va cac thanh phan enzyme nay
tuong Gmg voi két qua dién di nhuém hoat tinh trén SDS-PAGE. Tuy nhién, cac
phan doan enzyme dugc rira giai ¢ cac nong d6 mudi bdo hoa kha thép, cao nhat o
9% va thap nhat & 0%. Pay ciing 1a mot diém khac biét clia cac protease trin quén
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s0 v6i trun qué vé mirc d twong tac trén gel Phenyl Sepharose. Céc protease trin
que dugc rira giai & nong do muoi bao hoa cao hon tir 17,3-6,6%.

4 KET LUAN VA PE NGHI

Pé c6 dung dich enzyme voi hoat tinh t6i da can thiét phai tién hanh qua trinh tu
thiy phan protease cta trun quan trong 4 ngay.

Nhiét do va PH téi‘uu cho protease trun quin hoat dong 1a 55°C va pH 10.
Protease trun quan bén ¢ cac pH 7 va pH 11 va hoat dong 6n dinh trong khoang
nhiét do tr 25-55°C.

Tua acetone két hop véi sac ky trao doi ion va Sé’C ky twong tac ky nudce co thé tinh
sach dugc cac thanh phan protease trong trin quan, c0 tat ca khoang 10 phan doan
enzyme khac nhau véi trong lugng phan tuir tir 24,0 kDa dén 58,3 kDa.

Trong cac nghién ciru sau nay can khao sat cu thé mot sb tinh chat cua tirng phan
doan enzyme nhu nhiét 6 va pH téi vu. Khao st co ché hoat dong cua enzyme
qua anh huong cua céac chat ic ché. So sanh hoat tinh trén dia fibrin, chon ra phan
doan enzyme c6 hoat tinh manh va do tinh sach cao dé c6 thé ung dung trong y
duoc hoc.
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