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XAC DINH PHAN TU LUGNG VA CAC THONG SO DPONG HQC CUA
UREASE TU PAU NANH HAT VANG VIET NAM

L& Thi Phi, Nguyén Thi Cim Vi
Trudng Pai hoc Ban cong Ton Duc Thing
(Bai nhédn ngay 17 thang 07 ndm 2006, hoan chinh sia chita ngay 10 thang 05 nam 2007)

TOM TAT: Trong nghién ciru trudc, ching t6i da tim ra duoc quy trinh tinh sach hiéu
qué urease tir ddu nanh hat vang Viét Nam. Bot Urease ddu nanh tinh khiét ¢é hoat Iyc
8.44Ul/mg thu tir qud trinh tinh sach trén duogc sir dung dé xdc dinh mot s6 ddc tinh. Két qua
dién di trén gel polyacrylamid 7,5%, khong cé SDS va [-mercaptoethanol, so vdi ddy protein
chudn phdn tie lwong 35 000Da — 400 000Da da chi ra urease ddu nanh Viét Nam co phdn tu
lwong khodng 440 000Da. Urease duwgc xir Iy nhiét voi SDS va [-mercaptoethanol, sau do duoc
dién di trén SDS-acrylamide gel 10% so véi day protein chudn phdn tir luong 10 000-200 000
Da cho thdy urease ddu nanh Viét Nam c6 mot loai chudi tiéu dom vi trong luong khodng 17000
Da. Cédc théng sé déng hoc cua urease ddu nanh Viét Nam xdc dinh theo phuong trinh
Lineweaver — Burk 1a K,, = 5.3 mM va Ve = 6.77*1 0 mM/phiit.

1. MO PAU

Urease 132 mot loai enzym thuy phén ure hinh thanh NH; va CO,, dugc img dung rit nhidu
trong Y hoc va Cong nghiép thuc pham dé dinh lugng ure trong cac mAu bénh phdm va nudc
chAm. Trén thé gidi, co rat nhiéu nha khoa hoc nghién ciru vé enzym urease va va cac ddc tinh
ciia ching, tuy nhién céc bai nghién ciru v& urease tir cic ngudn nguyén liéu dau khac nhau cho
cac két qua khac nhau vé dic tinh urease. Diéu nay chitng té urease tir cdc nguyén liéu dau khac
hau ¢6 thé c6 mot s khac biét vé tinh chét. Con & Viét Nam chi méi c6 cac nghién clru dé tinh
sach urease, hoan toan chua co tac gia ndo nghién cru nao vé cac dic tinh urease tir nguyén liéu
dau nanh Viét Nam.

Pé co thé timg dung urease trong Y hoc va Thuc Phim hiéu qua rét cAn thiét phai ndm duoc
céc dic tinh urease.d0 nuGc ta hién nay -van phai nhép ché phém urease va kit urease tir nudc
ngoai voi gid thanh rat cao. Do d6 chung toi thuc hién dé tai nay nh?,m tim ra mét s6 dic tinh

urease d4u nanh hat vang Viét Nam: phén tir luong ctia urease va chudi tiéu don vi, cac thong 50
dong hoc cla urease.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

Urease dau nanh hat vang Viét Nam: dugc tinh sach qua cac cong doan: trich ly voi dém
phosphate pH 7, 1/15M chira 0,05M EDTA va 0,05M L-cystein; ta phan doan sunfat amon
65% va 55% bdo hoa; trao ddi ion trén DEAE — cellulose; dong kho bao quan dudi dang bot
tréng, min.

Ho4 chét: ddy protein chun 10 000 — 250 000 Da va 35 000 — 400 000 Da, Nessler (Merck),
Glycine, Tris(base), EDTA, L-Cystein. HC], Acrylamide va bisacrylamide, SDS, TEMED,
Amonium persulfate, DEAE — Cellulose (Merck).

2.2 Phwong phap nghién ciru
Phuong phép Nessler: xéc dinh hoat tinh urease [4]
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Phuong phép dién di: dién di trén gel 7,5% va 10% polyacrylamid véi téc d6 dong 20mA,
gel dugc nhudém voi Coomassie Blue R-250. [1]

Xé4c dinh phén tr lugng cta urease: 1ap dd thj dudng chuén biéu hién sy twong quan giita
phén tir lugng protein chudn va khoang di chuyén ciia chung khi dién di trén gel polyacrylamyd.
Tir khoang di chuyén ciia urease, bang phuong trinh dudng chuén trén ching t6i s& xdc dinh
duoc phan tir lugng cta urease. [19]

Xac dinh van tbc phan Gng thuy phan ure clia enzym urease: dua vio lugng NH; hinh thanh
xac dinh bang phwong phép Nessler, tir d6 tinh dugc lwong ure phan huy theo thsi gian.

3. KET QUA

3.1 X4c dinh phén tir lwong ciia urease ddu nanh:

Trong thi nghi€ém nay, ching téi sir dung phuong phap dién di trén gel poliarylamid 7,5% dé
xac dinh phan tir lugng cdc mau urease ddu nanh hat vang Viét Nam da tinh sach. Trong dém
mau ching t6i khong str dung SDS va B -mercaptoethanol nham gir nguyén phan to lugng
urease chay trong dién truomg dién di. Dé so sanh chiing téi ding céc chat chuin cé phan tir
lwong tir 35 000 — 400 000 Da. MAu enzym urease hoa tan trong dém mau, xir Iy nhiét, sau d6
qua dién di trén gel polyacryla.rmd 7,5% v6i dém dién di ciing khong b6 sung SDS. Theo [19]
mubn x4c dinh phan tr lugng ciia mot chat thong qua cac chat chuan trén gel polyacrylamide
trudc hét phai 1ap phuong trinh dudng chun véi cdc thong s6 tuong quan tuyen tinh 1a phén tir
lugng cla day chét chudn ca khoang cach di chuyén ctia chung trén dién di dd. Trong thi nghiém
chung t6i xac lép phuong trinh dudng chudn véi day protein chudn co phén tir lugng tir 35 000 —
400 000 Da. Két qua & hinh 1 va bang L.

Hinh 3.1 Dién di phén tich phan tir lugng urease ddu nanh
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Bing 3.1: Két qua phan-tich twong quan gifra phan tir luong ddy protein chudn va khoang cach di
chuyén ciia chung trén dién di d6 gel 7.5%

Phén tir luong Khoang c4ch di chuyén In(M)
M (kDa) d (cm)
400 0,3 5,99146
250 1,3 5,52146
160 2,1 507517
105 29 '4,65396
75 35 4,31749
50 4,6 3,91202
3 5.1 _ 3,55535

0 1 2 3 4 5 6
Khod ng di chuyén (cm)

Hinh 3.2: D4 thi trong quan giira phéan tir lwgng protein chuén va khoang cach di chuyén cuia chiing
khi dién di trén gel polyacrylamide 7,5%

Du'a vao két qua phan tich bang 1, chiing t6i d& xdy dung duoc dudng chuén x4c dinh phan
tir lwgng voi truc hoanh 1a khoang d1 chuyén protein chudn va truc tung 13 Ln(phén t&r luong
protein chuan). Puén chudn do ching ti xay dung c6 d§ chinh xéc cao véi phuong trinh y = -
0,5024x + 6,1392. Piéu nay chimg té chiing t6i hoan toan co thé dya vao dudng chuan trén dé
xdc dinh phén tir luong cia urease ddu nanh Viét Nam.

Trén dién di dd théy rd khoang di chuyén cla urease ddu nanh 1a d = 0,1 cm. Tir phuong
trinh dudng chuan vira tim xac dinh duoc phén tir lugng cia urease dau nanh vao khoang 440
000 Da.

3.2 X4c dinh trong lrong ciia cdc chudi tiéu don vi

Trong thi nghiém nay, v6i muc dich x4c dinh trong lugng céc tiéu don vi trong phén tir

urease, ching tdi dong thoi sir dung cac tac nhin SDS, p - mercaptoethanol dé cit cAu truc béc 4
urease dau nanh thanh céc tiéu don vi mang dién tich 4m, va qua trinh dién di dugc tién hanh
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trén gel polyacrylamide ndng do 10% voi cuomg do dong 20 mA. Céc chét chuén 1a nhimg
protein c6 phan ttr lwgng 10 000 — 250 000 Da. Két qua thu dugc nhu sau

Vach xuht

—phat
1

Hinh 3.3; Dién di dd x4c dinh trong luong chudi tidu don vi ctia urease déu nanh
(MAu xir 1y bing SDS, B - mercaptoethanol; gel 10% , dong dién 20mA)

Bang 3.2: Két qua phén tich twong quan giita phan tir lugng protein chuin va khoang di chuyén
cua ching khi dién di trén gel acrylamide 10%

Phén tir Iugng Khoéang di chuyén | In(M)
M (kDa) d(cm)
250 0,35 5,52146
160 - 0,65 507517
105 Tl 4,65396
75 1.5 4,31749
50 23 3,91202
35 3,1 3,55535
30 3,6 3,40120
25 4 3,21888
15 54 2,70805
10 6 . 2,30259
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Hinh 3.4: Db thi twong quan gifta phén i lugng protein va khoang cach di chuyén ciia chiing khi dién di
trén gel acrylamide 10% _

Trén dién di dd hinh 4 cho thdy urease dfu nanh sau khi xi Iy bang SDS, B-
mercaptoethanol; gel polyacrylamide 10% xuft hién mot vach ctia céc tiéu don vi cla phéan tir
urease, khoang cach tir diém xuét phét t6i vach d = 4,8 cm. Diéu nay chitng té cac tidu don vi
cua urcase ddu nanh hat vang Viét Nam c6 cing trong lugng, Dua vio phuong trinh dudng
chudn y = - 0,5158x + 5,3109 (dd thi hinh 3.12) tim khdi lwong twong tmg voi khoang cach
4.8cm, d6 s& 1a phén tir lugng cua tiéu don vi urease dau nanh. Trén duong chuan trong thi
nghiém ctia ching t6i, ng vdi khoang cich 4,8 cm ching toi xac dinh duoc trong lugng cla tidu
don vi urease 1a 17000Da.

3.3 X4c dinh cédc thong s6 dong hoc ciia urease ddu rya va ddu nanh:

Théng s dong hoc cia enzym 14 tbc do phan Gng Vi va hing sb Michaelis K.

Téc d@ cia phan tmg enzym trong mt gidi han nao do6 phu thude vao ndng d6 co chit co
trong méi truong. Chimg nao enzym chua bi bdo hoa béi co cht thi téc d6 phan tng van ty 18
thudn véi ndng do co chat. Do d6 ching t6i khéo st bién thién vén tdc phan Gmg thuy phén ure
cla urease ddu nanh va déu rya bang cich thay dbi ndng do ure tir 1 — 100 mM dé tim khoang
ndng d6 ure ma trong d6 enzym chura bi béo hoa b&i co chat.

Qué trinh xdc dinh dong hoc enzym urease duwge tién hanh nhu sau: hoa tan bt enzym
urease dau rua (Merck) va urease ddu nanh da tinh sach bing dém phosphate 1/15M, pH7 dé co
dung dich enzym hoat lyc 20UI Summer/1ml (don vi hoat lyc UI Summer dugc dinh nghia 1a
lwong enzym c6 kha nang thuy phén ure tao thanh 1pg NH; trong 1 phit & didu kién tiéu
chuin).Bé sung 0.5ml dich urease 20 UI Summer/Iml vao cac dng nghiém di c6 sdn ure voi
néng do tang dan tir 1 — 100 mM, i & 30°C trong 5 phit. Luong NH; tao thanh duge xdc dinh
theo phuong phap Nessler, qua tinh todn tim duoc lugng co chét ure b thuy phén ri tinh duoc
vén toc phan img enzym urease. Két qua thu duge nhu sau:
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Hinh 3.5: Db thi biéu dién su bién déi van tdc thuy phén clia enzym urease déu rua khi thay dbi ndng do
co chit ure

V (mM/phiit)
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Hinh 3.6: D4 thi biéu dién sy bién dbi van tc thuy phéan clia urease dau nanh khi thay dbi né“m_g dd cor chét
ure.

Tir dudng bién thién toc d6 phan img enzym & ca 2 d6 thi cho thdy ca urease dau nanh va
dau rya hoat tinh 10 UI Summer déu bi bio hoa co chét khi ndéng d6 ure > 30 mM (tirc toc do
phan {mg khéng ting khi néng d6 co chit ting). O ndng do ure < 30 mM, van téc thuy phan ure
cla enzym urease dau nanh va dau rya ting dan khi ting nong do co chat ure. Nhu vay, cac
théng s6 dong hoc cta urease c6 thé dwgc x4c dinh khi thay dbi khoang ndng d6 co chét < 30
mM ng véi 10 Ul Summer urease.

Céc théng s6 déng hoc cla urease ddu rua va urease dau nanh thu dugc tir qué trinh tinh
sach trén duoc xéc dinh dya trén tuong quan vén toc thuy phén cia enzym urease va nong do co
chat. Pé l4p dudng thingn thé hién moi tuong quan gilra van t6e phan tmg thuy phén va nong do
co chat chiing t6i xac dinh vén tdc thuy phén clia enzym urease & nong do co chét tir 1 — 10 mM
v6i hoat tinh enzym 10 UI Summer. Ching t6i xiy dung duong thing twong quan giita vén tbe
thuy phin ciia enzym va ndng d6 co chét theo phwong trinh Lineweaver — Burk:

1 _ K. 1
V Vmax [S]

= Vi

Trang 46



TAP CRi PHAT TRIEN KH&CN, TAP 10, 80 05 - 2007

Két qua phén tich nhu sau:

Bang 3.3: K&t qua xéac dinh vén tdc thuy phin ctia urease dau rua

[S] [V] 1/[8] [V}
(mM) (uM/phit) (mM)"! (mM/phut)”

1 0,971 | 1030,30
2 1,606 0,5 622,71

3 2,065 0,333 484,33

4 2,524 0,25 396,27

5 2,700 0,2 370,37

6 2,771 0,167 360,93

7 3,194 0,143 313,08

8 3,265 0,125 306,31

9 3,406 0,111 293,61

10 3,441 0,1 290,60

Bang 3.4: K&t qua xéac dinh vén tdc thuy phan cta urease d4u nanh

[S] [V] 1/[S] 1/[V}
(mM) (uM/phiit) (mM)! (mM/phut)’*
1 1,076 1 928,962
2 1,818 0,5 550,162
3 2,382 0,333 419,753
4 3,053 0,25 127.553
5 3,265 0,2 306,306
6 3,512 0,167 284,757
i 4,006 0,143 249,633
8 4,112 0,125 243,205
9 4,218 0,111 237,099
10 4,324 0,1 231,293
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Hinh 3.7: Db thi biéu dién su phu thude giita 1/V va 1/[S] ctia urease du rya
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.Hinh 3.8: D6 thi biéu dién sy phu thudc giita 1/V va 1/[S] ctia urease d4u nanh

Bang 3.5: Céic thong s6 dong hoc cuia urease déu rua va ddu nanh

Pau Vimax (mM/phiit) K (mM)
Déu rua 4,89.10° 3,84
Pau nanh 6,77.10° 53

Tir két qua phan tich cho thy gid tri Km ciia urease du rua thap hon dau nanh, diéu nay c6
thé gitip ching ta két luan urease dau rwa co ai luc véi co chit ure 16n hon urease d4u nanh
nhung sy khéc biét ndy khong 16n 1am. Két qua tinh gia tri Vmax cho thdy urease dau nanh c6
gid tri Vi cao hon urease dau rua.
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4. KET LUAN

Sau qua trinh nghién ciru, ching t6i d4 xac dinh dugc mot s6 dic tinh urease dau nanh va
dau rua nhu sau:

DPic tinh Pau nanh Pau rua
Trong lugng phén tir (Da) 440 000 -
Trong luong chudi tidu don vi (Da) 17 000 .
K (mM) 53 3,84
Vmax (mM/phut/ 10UT summer) 6,77 4,89

Piy 1a mét sb dic tinh quan trong hd trg' cho nhiing nghién ctru tiép theo dé dua urease du
nanh vao Gng dung trong Y hoc va Thuc Pham.

DETERMINING MOLECULAR MASS AND KINETIC PARAMETERS OF
VIETNAM YELLOW SOYBEAN UREASE

Le Thi Phu, Nguyen Thi Cam Vi
University of Ton Duc Thang, HCMc

ABSTRACT: In previous reports in this series, we found out the effective purification
process of urease from Viet Nam yellow soybean. The pure soybean urease powder (8.44Ul/mg
powder) from the purification process was used to determine some properties. Polyacrylamide
gel 7,5% electrophoresis, non SDS and p-mercaptoetanol, compare with standard proteins from
35 000 — 400 000Da, showed Viet Nam soybean urease’s molecular mass about 440 000 Da.
The soybean urease was heated with SDS and [-mercaptoethanol, then SDS — acrylamide gel
10% electrophoresis, compare with standard proteins 10 000 — 250 000 Da, indicated that there
exists a single Viet Nam soybean urease subunit species with a size of about 17 000 Da. Kinetic
parameters of Viet Nam yellow soybean urease, determined according to Lineweaver — Burk
equation, are K, = 5.3 mM and Ve = 6. 77*10° mM/min.
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