O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

UREASE

from Jack bean

b i
i Urea amidohydrolase(EC 3.5.1.5) 7
|
| | (NH2)2CO + H20 2NH3 + CO»
%PARATION and SPECIFICATION
Appearance . White amorphous powder, lyophilized
Activity - Grade I (-201)  100U/mg-solid or more
Contaminants : Asparaginase <2.0x102%
Arginase <2.0x107%%
NH,* <5.0x10* 1 g/ U
Stabilizers : EDTA, glutathione, succinate, BSA
P 7A—
Stability : Stable at —20°C for at least one year (Fig.1)
Molecular weight : approx. 480,000
Isoelectric point :5.0—51"
Michaelis constant :1.05X102M (Urea)
Structure : 8 active sites with SH-groups per the enzyme molecule ?
Inhibitors : Heavy metal ions (Ag*,Hg**,etc.)
Optimum pH 6.0 (Fig.3)
Optimum temperature 60T (Fig.4)
pH Stability :pH 5.5—8.5 (30C, 17hr) (Fig.5)
Thermal stability : below 50T (pH 8.0, 60min) (Fig.6)
Effect of various chemicals : (Table.1)

KF’LICATIONS 9

This enzyme is useful for enzymatic determination of urea in clinical analysis.

URH-201
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URH-201

Assa
Principle:
(NH,),CO+H,0+2H* M>2NH *+CO,
ONH,* +2 a -Ketoglutarate +2NADPH glutamate dehydrogenase,, o +omate + oH LO-+2NADP-
The disappearance of NADPH is measured at 340nm by spectrophotometry.
Unit definition:
One unit causes the formation of two micromoles of ammonia per minute under the conditions described below.
Method:

Reagents
A. A. Urea solution : 6.0M (369 of Urea,~100ml of H,0)(Should be prepared fresh)
B. Tris-HCI buffer, pH 8.0 - 50mM
C. a-Ketoglutarate solution : 0.25M (Dissolve 730mg of «a -ketoglutarate in 15 ml of H,O, adjust pH to 5.0%+0.1
with 5N NaOH and fill up to 20ml with H,0)(Should be prepared fresh)
D. NADPH solution :15mM [Dissolve 136mg of NADPH - Na, - 4H,0./10ml of H,0] (Should be

prepared fresh)
E. Working solution (Prepare before use and store on ice)

69 ml Tris-HCI buffer (B)
0.3ml  a-Ketoglutarate solution (C)
1.8ml  NADPH solution (D)
09ml  H,O

F. GIDH (glutamate dehydrogenase) solution
: ca.1,000U/ml [Toyobo Gradell ,GTD-209 (Tris-HCl buffer solution, free from ammonia)]

G. Enzyme diluent : 10mM K-phosphate buffer containing 20mM EDTA and 0.2% BSA, pH 7.0
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 37°C for about 5 minutes. Tris-HCI buffer 38 mM
2.40ml Working solution (E) Urea 2000 mM
0.05ml GIDH solution (F) a-Ketoglutarate 0.83mM
vor oo
- B67m
0.10ml Enzyme solution GIDH cai7 Uml

2. Add 0.10ml of urea solution (A) and mix by gentle inversion.
3. Record the decrease in optical density at 340nm against water for 3 to 4 minutes in a spectrophotometer
thermostated at 37°C, and calculate the AOD per minute from the initial linear portion of the curve (AOD
test).
At the same time, measure the blank rate (A OD blank) by using the same method as the test except that
the enzyme diluent is added instead of the enzyme solution.
* Dissolve the enzyme preparation in ice-cold enzyme diluent (G) and dilute to 0.07—0.25U/ml with the same
buffer and store on ice.

Calculation
Activity can be calculated by using the following formula :
AOD/min (AOD test— A OD blank) X Vit X df
6.22X2X1.0XVs

Volume activity (U/ml) = = AOD/minX2.41Xdf

Weight activity (U/mg) = (U/ml)Xx1/C

Vt  : Total volume (3.0ml)

Vs : Sample volume (0.10ml)

6.22 : Millimolar extinction coefficient of NADPH at 340nm (cnfi/micromole)

2 . Factor based on the fact that hydrolysis of one mole of urea is equivalent to oxidation of two moles
of NADPH

1.0 : Light path length (cm)

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)
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Table 1 Effect of Various Chemicals on Urease
[The enzyme dissolved in 20mM phosphate buffer, pH 7.0 was incubated with each chemical at 30C for 1hr.]

Residual Residual

Chemical Concn.(mM)

Chemical Concn.(mM)

activity(%) activity(%)

None — 100 MnCl, 1.0 66 |
N0 0 es  MdCh L0 7|
NSO, 0 s O 0 -
 CH€COONa 10 08 AnCh 19 o
 NatPO, 10 100 eSO - A
. CirateNa; 10 00 CuSO _ B
S NecO; 10 00 A0SO - 2|
 NaBO, 10 4 HoCh & 5 |

10 100 100

= = 2

Q kS o

< 50- < 50— < 50-

E 3 E
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é 20T 2 §

0
0 10 20 30 40 50 o 4 5 6 7 8 9 1‘0 0 4 5 6 7 8 9 10
Period (months) pH pH
Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability

(kept under dry conditions) 30C ,17hr-treatment with 10mM buffer
solution: pH 3.0-9.0, Veronal-CHsCOONa-HCl;

[pH9.0-11.0: glycine-NaOH

Veronal-CH:COONa-HCI; pH9.0-11.0,
glycine-NaOH.

30C in 10mM buffer solution: pHS.O—Q.O}
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Fig.2. Stability (Powder form) Fig.4. Temperature activity Fig.6. Thermal stability
( kept under dry conditions) [ in 20mM phosphate buffer,pH7.0) 60min-treatment with 20mM phosphate

buffer, pH8.0.
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URH-201

EMAIEE (Japanese) ——— 5EfERX
e g =200 00 s e
(NH2)2CO+H-0+2H* L% ONH,* +CO. = AOD/minX2.41 X #&R{E=
2NH." +2 a -Ketoglutarate + 2NADPH U/mg =U/mgx1/C
Gtamate dehydrogenase y, 5 G lutamate + 2H.0 +2NADP* 6.22 : NADPH® 3 ) EILRFRStRE
NADPH®ME A8 %340nmiZ &\ T 3R ENZEL TRITE (cni/micromole)
T3, 2 | BERERICT1H9 T ORZOMADBRICEFR
TBANADPHOELIZ 2D FCTHBEBICLSD
2. E34
TREGTCIABIC2YI/OENDT > E-TEAE 1.0 EER(Ccm)
BT 17OELOREENAN RS 2)BEREE c . TR OBERIRE(C mg/me)
BU)ET 3,
3=
A. 6.0M [RF=KBHR(CB68DRF & HREKISHEREL
100me & T 3 )(FRRFEASY)

B. 50mM Tris-HCI#&&&, pHS.0

C. 0.25M a-4 NIV RIVEEKAR(TI0mgD a -4 5
IV RIVER B FREBKF15meZBAEL, 5N NaOHT
pH5.0+0.1(ZFREE, ZEKICT20me & ¢ %)(H
REFEAEY)

D. 15mM NADPHZK;&# (136mg?ONADPH - Na. -
4H.0 % FKEB/K1OM AR T 5) (FARREREY)

E. HEEAR(EHEMNICHAESIL, KEARTETS)

69.0m¢ Tris-HCI#RE & (B)
0.3m¢ a-7 M ILRIVEEBKIBR (C)
1.8m¢ NADPHX&#& (D)

0.9m¢ FKEEK
F. JIva3 BliKRERGIDH)BER ERIFEMHE,
GTD-209(}71,000U/me( KB THIR L TEH
T3))

BERAR  BRIEZREFHKALEZ20mM EDTAE
0.2% BSA%EE10mM K-') U ERFRER,
pH7.0 Cia#% L, [E#&E& T0.07~0.25U/
neICFHIRUTKARET %,

4.5F)E

OTFRERISRRE ¥ 212Xy Md=1.0cm)IZFASLL,37C
THSHEFHEINET 3,
2.40m¢ HREERRK (E)
0.05m¢ GIDHE®R (F)
0.35m¢  ZHEEK
0.10m BERAR

@EAEBRA)010MZ R/IL, W23 HITIEFE,KE
MERICI7CICHIF SN =D EETT340nmD IR
KEELE3~4HEECER U, Z DIEERI S 2 51
PEH) DR EZE{LEKD B (A ODtest),
BERIIRICREROICERBROLH)ICEREFR
®(20mM EDTA%ZET10mM K-V > B #EE R,
pH7.0)20.10m¢Hl A, LEER#R ICERIEZTT-T 150
) DR EZE{LE K % (A ODblank)o
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