XAC PINH PHAN TU LUQNG VA CAC THONG SO PONG HQC CUA UREASE
TU DPAU NANH HAT VANG VIET NAM

L& Thi Pha, Nguyén Thi Cam Vi
Trudng Pai hoc Ban cong Tén Bic Thing

1. MO PAU

Urease [a mot loai enzym thuy phan ure hinh thanh NH; va CO,, duoc ting dung rat nhiéu
trong Y hoc va Cong nghi¢p thyc phim dé dinh lwong ure trong cac mau bénh phim va nudc
cham. Trén thé gidi, co rat nhiéu nha khoa hoc nghién ciru vé enzym urease va va cac dac tinh
cua chung, tuy nhién cac bai nghién ciru vé urease tir c&c ngudn nguyén liéu dau khac nhau cho
céc két qua khéc nhau vé dic tinh urease. Diéu ndy ching to urease tir c&c nguyén liéu dau khéc
nhau cd thé c6 mot sd khéc biét vé tinh chat. Con ¢ Vit Nam chi mai ¢6 c&c nghién ciu dé tinh
sach urease, hoan toan chua cd téc gia nao nghién ciru ndo vé céc dac tinh urease tir nguyén ligu
dau nanh Viét Nam.

Dé c6 thé ung dung urease trong Y hoc va Thuc Phim hiéu qua rat can thiét phai nim duoc
céc dic tinh urease.d nudc ta hién nay van phai nhap ché phém urease va kit urease tr nugc ngoai
v6i giathanh rat cao. Do d6 chiing toi thyc hién dé tai ndy nham tim ramot sb dac tinh urease dau
nanh hat vang Viét Nam: phan tir luong cua urease va chudi tiéu don vi, c&c théng sb 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 céc cong doan: trich ly vai dém
phosphate pH 7, 1/15M chira 0,05M EDTA va 0,05M L-cystein; tua phan doan sunfat anon 65%
va 55% béo hoa; trao doi ion trén DEAE — cdlulose; ¢dng khé bao quan dudi dang bot trang,
min.

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

2.2 Phwong phép nghién ciau

Phuong phap Nessler: xac dinh hoat tinh urease [4]

Phuong phép dién di: dién di trén gel 7,5% va 10% polyacrylamid véi téc do dong 20mA, gel
dugc nhuom véi Coomassie Blue R-250. [1]

Xéc dinh phan tir lugng cia urease: 14p do thi duong chuan biéu hién sy twong quan giira
phan tir lwong protein chuan va khoang di chuyen cua chung khi dién di trén gel polyacrylamyd.
Twr khoang di chuyén cua urease, bang phuwong trinh duong chuan trén chang téi s& xac dinh dugc
phén tir lvong cua urease. [19]

Xac dinh van téc phan tng thuy phan ure caa enzym urease: dua vao lugng NH; hinh thanh
x&c dinh bang phuong phép Nessler, tir d0 tinh dugc lugng ure phén huy theo thoi gian.

3. KET QUA

3.1 Xac dinh phan tir lweng cia ur ease dau nanh:

Trong thi nghiém nay, chiing toi st dung phuong phap dién di trén gel poliarylamid 7,5% de
x&c dinh phan tir lugng cac mau urease dau nanh hat vang Viét Nam da tinh sach. Trong dém mau
ching tdi khdng sir dung SDS va b -mercaptoethanol nham giir nguyén phan tu luong urease
chay trong dién truong dién di. Bé so sanh ching tdi diing c&c chét chuan c6 phan tir lugng tir 35



000 — 400 000 Da. Mau enzym urease hoa tan trong dém mau, xu |y nhiét, sau d6 qua dién di trén
gel polyacrylamid 7,5% véi dém dién di ciing khdng bo sung SDS. Theo [19] mudn xéc dinh
phan tir lvong cua mot chat thong qua cac chat chuan trén gel polyacrylamide trugc hét phai lap
phuong trinh duong chuan véi céc thdng sb twong quan tuyen tinh [a phan tir lwvgng cua day chat
chuin ca khoang céch di chuyén caa ching trén dién di d6. Trong thi nghiém ching t6i xéac lap
phuong trinh duong chuan véi ddy protein chuan ¢ phan tir luong tir 35 000 — 400 000 Da. Két
qua ¢ hinh 1 vabang 1.

Hinh 3.1 Bién di phén tich phan tir lvgng urease dau nanh

Bang 3.1: Két qua phan tich twong quan giira phan tir lvong day protein chuan va khoang céch di
chuyén caa ching trén dién di do gel 7.5%

Phén tir lugng Khoang céach di chuyén In(M)
M (kDa) d (cm)

400 0,3 5,99146
250 1,3 5,52146
160 21 5,07517
105 2,9 4,65396
75 35 4,31749
50 4,6 3,91202

5 51 3,55535
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Hinh 3.2: B thi trong quan giira phan tir lwong protein chuin va khoang céach di chuyén cua ching
khi dién di trén gel polyacrylamide 7,5%

Dyavao két qua phan tich bang 1, chiing téi d& xay dung duoc dudng chuan xéc dinh phan tir
lwong véi truc hoanh lakhoang di chuyén protein chuan vatruc tung 1a Ln(phan tir lvong protein
chuin). Puéng chuin do chiing téi xay dung c6 do chinh x&c cao véi phuong trinh y = - 0,5024x
+ 6,1392. Piéu ndy chang to ching t6i hoan toan co thé dya vao duong chuan trén dé xéc dinh
phén tir lvong cua urease dau nanh Viét Nam.

Trén dién di dd thiy ré khoang di chuyén cua urease d¢au nanh lad = 0,1 cm. Tir phuong trinh
dudng chudn vira tim x&c dinh dugc phan tir lwong cua urease dau nanh vao khoang 440 000 Da.

3.2 X&c dinh trong lweng cia cac chudi tiéu don vi

Trong thi nghiém ndy, véi muc dich xéac dinh trong luong céc tiéu don vi trong phan tu
urease, ching t6i dong thoi str dung céc téc nhan SDS, b - mercaptoethanol dé cit ciu tric bac 4
urease dau nanh thanh céc tiéu don vi mang dién tich am, va qué trinh dién di duoc tién hanh trén
gel polyacrylamide nong d6 10% véi cudng do dong 20 mA. Céc chit chuan |a nhitng protein c6
phan tir luong 10 000 — 250 000 Da. K ét qua thu dugc nhu sau
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Hinh 3.3: Bién di db xé&c dinh trong luong chudi tiéu don vi cua urease dau nanh
(Mau xu ly bang SDS, b - mercaptoethanol; gel 10% , dong dién 20mA)

Bang 3.2: Két qua phan tich twong quan giira phan tir lwong protein chuan va khoang di chuyén
cuachang khi dién di trén gel acrylamide 10%

Phan tt lugng Khoang di chuyén In(M)
M (kDa) d(cm)

250 0,35 5,52146
160 0,65 5,07517
105 11 4,65396
75 15 4,31749
50 2,3 3,91202
35 31 3,55535
30 3,6 3,40120
25 4 3,21888
15 54 2,70805
10 6 2,30259

6.0

551 y =-0.5158x + 5.3109

R? = 0.9651

5.0 - \
45

= © \
35 *
3.0 -

2.5 4

2-0 T T T T T T
0 1 2 3 4 5 6 7
Khod ng di chuyén (cm)

Hinh 3.4: D6 thi twong quan giira phan tir lugng protein va khoang céch di chuyén caa ching khi dién di
trén gel acrylamide 10%

Trén dién di d6 hinh 4 cho thiy urease dau nanh sau khi xir ly bang SDS, b-mercaptoethanol;
gel polyacrylamide 10% xuit hién mot vach ciaa céc tiéu don vi cua phan tir urease, khoang cach
tir diém xuat phét téi vach d = 4,8 cm. Bidu ndy ching to cac tiéu don vi caa urease dau nanh hat
vang Viét Nam co cung trong luong, Dua vao phuong trinh duong chuany = - 0,5158x + 5,3109
(do thi hinh 3.12) tim khdi lugng twong wng véi khoang céch 4.8cm, d6 s3 1a phéan tir luong caa
tiéu don vi urease dau nanh. Trén duong chuan trong thi nghiém cua chiing tdi, wng voi khoang
céch 4,8 cm chiing téi xéc dinh duoc trong lwong cuatiéu don vi urease |4 17000Da.



3.3 X&c dinh cac thoéng sb dong hec ciia ur ease dau rua va dau nanh:

Théng sb dong hoc caa enzym latéc do phan tng V e va hing sb Michaelis K .

Tbc do cana phan (rng enzym trong mot gigi han ndo d6 phu thusc vao nong do co chit cé
trong mdi truong. Chirng nd enzym chua bi b&o hoa boi co chit thi téc do phan tng van ty 18
thuan véi nong do co chat. Do d6 ching téi khao sét bién thién van téc phan ang thuy phan ure
ctia urease dau nanh va dau rya bang céach thay d6i nong do ure tir 1 — 100 mM dé tim khoang
nong dé ure matrong d6 enzym chua bi béo hoa boi co chit.

Qué trinh xé&c dinh dong hoc enzym urease duoc tién hanh nhu sau: hoa tan bt enzym urease
dau rya (Merck) va urease dau nanh da tinh sach bang dém phosphate 1/15M, pH7 dé c6 dung
dich enzym hoat luc 20Ul Summer/Iml (don vi hoat lyc Ul Summer dugc dinh nghia la luong
enzym c6 kha nang thuy phan ure tao thanh 1mgy NH; trong 1 phit o diéu kién tiéu chuan).Bo
sung 0.5ml dich urease 20 Ul Summer/Iml vao céc dng nghiém ¢ c6 sin ure véi nong do tang
din tir 1 — 100 mM, u & 30°C trong 5 pht. Luong NH; tao thanh dwoc xéc dinh theo phuong
phép Nessler, qua tinh toan tim duoc lwong co chit ure bi thuy phan réi tinh dugc van téc phan
{rng enzym urease. Két qua thu dugc nhu sau:
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Hinh 3.5: D thi biéu dién sy bién déi van toc thuy phan ciia enzym urease dau ruakhi thay déi nong do co
chat ure
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Hinh 3.6: D thi biéu dién sy bién di van téc thuy phan cua urease dau nanh khi thay d6i ndng do co chat
ure.

Tur duong bién thién tbc do phan tng enzym ¢ ca 2 db thi cho thiy ca urease dau nanh va dau

rua hoat tinh 10 Ul Summer déu bi b&o hoa co chit khi nong d6 ure 3 30 mM (tuc téc do phan



trng khéng tang khi nong do co chat tang). O nong do ure £ 30 mM, van téc thuy phan ure cua
enzym urease dau nanh va dau rva ting dan khi tang ndng do co chat ure. Nhu vay, cac théng sb
dong hoc cua urease cd thé dugc xac dinh khi thay doi khoang nong do co chat £ 30 mM &ng véi
10 Ul Summer urease.

Céc théng sd dong hoc caa urease dau rua va urease dau nanh thu duoc tur qué}tr‘lnh tinh sagh
trén duoc xac dinh dya trén tuong quan van toc thuy phan cua enzym urease vanong d6 co chat.
Dé lap duong thangn thé hién méi twong quan giira van toc phan tng thuy phan va nong do co
chat ching ti x&c dinh van téc thuy phan cia enzym urease & nong d co chat tir 1 —10 mM véi
hoat tinh enzym 10 Ul Summer. Chung toi x&y dung duong thing twong quan giira van toc thuy
phan ctia enzym vanong d6 co chat theo phuong trinh Lineweaver — Burk:

i — Km * 1 <+ V
\Y max  [S] ™

Két qua phan tich nhu sau:

Bing 3.3: Két qua xéc dinh van téc thuy phan cia urease dau rya

[S] [V] U[S] [V}
(mM) (mVi/phit) (mM)™ (mM/phut)™
1 0,971 1 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 01 290,60

Bang 3.4: Két qua x&c dinh van téc thuy phan caa urease dau nanh

[S] [V] U[S] [V}
(mM) (MM /phit) (mM)™? (mM/phut)™
1 1,076 1 928,962
2 1,818 05 550,162
3 2,382 0,333 419,753
4 3,053 0,25 327,553
5 3,265 0,2 306,306
6 3512 0,167 284,757
7 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: B4 thi biéu din s phu thudc gitta 1/V va 1/[S] cua urease dau rua
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Hinh 3.8: B thi biéu dién sy phu thudc gitra 1/V va 1/[S] cua urease dau nanh

Bang 3.5: Céc théng sd dong hoc cua urease dau rya va dau nanh

bau V max (MM/pht) Km (MmM)
Pau rua 4,89.10° 3,84
Pau nanh 6,77.10° 53




Tur két qua phan tich cho thiy gia tri Km caa urease dau rya thip hon dau nanh, diéu ndy cé
thé gitp chiing ta két luan urease dau rya cd & luc véi co chit ure lon hon urease dau nanh nhung
su khéc biét ndy khong 16n 1im. Két qua tinh gia tri Vmax cho thdy urease dau nanh co gia tri
V max €20 hon urease dau rua.

4. KET LUAN

Sau qué trinh nghién ctru, chiing toi d& xéc dinh dugc mot sb dic tinh urease dau nanh va dau
rya nhu sau:

bactinh bau nanh baurua
Trong lugng phén tir (Da) 440 000 -
Trong lugng chudi tiéu don vi (Da) 17 000 .
Km (MM) 53 384
V max (MM/phit/10U1 summer) 6,77 4,89

Déy lamot s6 dic tinh quan trong hd trg cho nhiing nghién cau tiép theo dé dwa urease dau
nanh vao tng dung trong Y hoc va Thyc Pham.
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