@TOYOBO ENZYMES@®
(Diagnostic Reagent Grade)

CRH-221-229

CREATINE AMIDINOHYDROLASE

from Microorganism

A

u H,N Creatine amidinohydrolase (EC 3.5.3.3)'~2)

I ~C=NH

i HyC-N— +H,0 CHZNHCH,COOH + Urea
= CH2 Sarcosine

j

%PARATION and SPECIFICATION

Appearance : (-221) White amorphous powder, lyophilized
(-229) Clear solution

Activity :Gradell (-221) 4.0U/mg-solid or more

(-229) 2,000U/ml or more

Contaminants : NADH oxidase  <5.0X10%%
Catalase <2.0%

Stabilizers : Sugars, EDTA

KOPERTIES

Stability : (-221) Stable at —20°C for at least one year
(-229) Stable at 4T

Molecular weight - approx. 67,000 (by gel filtration)

Structure : 2 subunits per enzyme molecule

Isoelectric point :4.5%0.1

Michaelis constant 1 4.5X10°M (Creatine)

Inhibitors :Hg**, Cu**, Ag*, SH reagent (NEM), PCMB

Optimum pH :6.5—75

Optimum temperature :40—50TC

pH Stability : pH 4.0—10.0 (257C, 20hr)

Thermal stability : below 50T (pH 7.5, 30min)

Effect of various chemicals - (Table 1)

KLICATIONS

(Fig.1)

(Fig.2)
(Fig.3)
(Fig.4)
(Fig.5)

This enzyme is useful for enzymatic determination of creatine and creatinine when coupled with
creatinine amidohydrolase (CNH-211, CNH-311) and sarcosine oxidase (SAO-351) in clinical analysis.
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Principle:
Creatine+H,0 » Sarcosine+Urea
Urea+2(CH,) N-¢_)-CHO > [(CH,) N-{_)- C=NJ,CO+2H,0
The appearance of yellow dye formed by condensation of urea and p-dimethylaminobenzaldehyde (DAB) (Ehrlich
reaction) is measured at 435nm by spectrophotometry.
Unit definition:
One unit causes the formation of one micromole of yellow dye per minute under the conditions described

creatine amidinohydrolase

below.
Method:
Reagents
A. Creatine solution : 0.1M [1.499g creatine (Nacalai tesque)/100ml of 50mM phosphate buffer, pH 7.5]
(Prepare freshly)
B. DAB solution : Dissolve 2.0g of DAB in 100ml of dimethylsulfoxide and, to this solution, add 15ml
of conc. HCI solution.
C. Enzyme diluent : 50mM Phosphate buffer, pH 7.5
Procedure
1. Pipette 1.0ml of the substrate solution (A) into a test tube and Concentration in assay mixture
equilibrate at 37°C for about 5 minutes. Phosphate buffer 50mM
2. Add 0.1ml of the enzyme solution* and mix. Creatine 90mM
3. After exactly 10 minutes at 37°C, add 2.0ml of DAB solution (B) to stop the reaction.
4. Incubate at 25C for 20 minutes.
5. Measure the optical density at 435nm against water (OD test).

At the same time, prepare the blank by first mixing the substrate solution with 2.0ml of DAB solution after
10 min-incubation at 37°C, followed by addition of the enzyme solution, and carry out the same procesure as
test (procedure 4 and 5)(OD blank).

Dissolve the enzyme preparation in ice-cold enzyme diluent (C) and dilute to 2.0—3.0U/ml with the same
buffer, immediately before assay.
Calculation

Activity can be calculated by using the following formula :

— XVt X
Volume activity (U/ml) = AOD(Og;e;tX ?gftlin\z Ve = AODX9.65Xdf

Weight activity (U/mg) = (U/ml)X1/C

Vt  :Total volume (3.1ml)

Vs : Sample volume (0.1ml)

0.321: Millimolar extinction coefficient of yellow dye (cii/micromole)
1.0 :Light path length (cm)

t : Reaction time (10 minutes)
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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Table 1. Effect of Various Chemicals on Creatine amidinohydrolase
[The enzyme dissolved in 50mM Tris-HCI buffer, pH 7.5 (80U/ml) was incubated with each chemical at 25C for

30 minutes.]

Ac, CH3CO; PCMB, P-Chloromercuribenzoate; MIA, Monoidoacetate; EDTA, Ethylenediaminetetraacetate;
IAA, lodoacetamide; NEM, N-Ethylmaleimide; SDS, Sodium dodecyl sulfate; DAC, Dimethylbenzlyalkylammonium chloride.

Residual Activity, %
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Fig.1.Stability (CRH-221)
(Powder form)

[kept under dry conditions)

Residual Activity, %
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Fig.2. pH-Activity

37C 10min-reaction in 50mM
buffer solution:pH6.2-7.8,
K-phosphate; pH7.7-8.9,
Tris-HCI;pH9.2-10.0, Glycine-NaOH
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Fig.3. Temperature activity

10-min reaction in 50mM
K-phosphate buffer, pH7.5
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Fig.4. pH-Stability

25T 16hr-treatment wiht 50mM
buffer solution:pH2.4-3.4,
Glycine-HCI; pH3.5-6.2,

Acetate; pH6.5-7.9,
K-Phosphate;pH7.9-8.8,
Tris-HCI;pH9.0-9.7, Glycine-NaOH
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Fig.5.Thermal stability

30min-treatment with 50mM
K-phosphate buffer, pH7.5

Chemical Concn.(mM) Res!dlual Chemical Concn.(mM) Restlual
activity(%) activity(%)
— NaF 1.0 99 |
Metal sat 10 FCcMB =20 0 |
o caCl 2 MA 19 |
oMnCe e M 10 10 |
Mg o3 Ma 1 %
NG fo4  OFhenaniiolne 19 9|
CoC o4  Hydroxylamine L0 ® |
 BaOA) 9  NEM = 2|
 CdOA0 9  [nmonXi00 ST <R
 FeCb 8 BN 0% 2|
o FesO, 8 | [ween20 0.5% B
MG o  Span2 0.5% 2|
ozso. e Nachoale 0.25% 6|
Jowo o 9% D20% 2
_ Pb(OAC e  DAC 2.5% 0|
 AgNOs 0
EDTA 20 98 |
a,a’-Dipyridyl 1.0 102 |
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EMAIEE (Japanese)

1.JREE

Creatine + H,Q —<eaine andnoydoase o, Sarcosine+ Urea
Urea+2(CHa) :N-{__)-CHO — [(CH:) :N
C:N] QCO +2H20

R UERREDOp-VAFINT I/ NITITER
(DAB) & D#EA(EhrichRIS)ERY(ERER) %
BEET %,

2.EHE
TREETHABIISI7OFILOERERFERK
TRIBREL1HEM(U)ET S,
e

A. OIMYLT7FUBER 1.498DILTF(FhHT
A T2 8)E50mM ) > BRIRER pH7.5I08#7
L,100m & ¢ %) (FHRFEASY)

B. DABE®&(2.08Mp-IAFINTIINLITILTE
RE100MED T A FILRILKRFS RISARRE B 714,
EIEE15me % N Z.3)

BEF AR | BERERETFHKALEE0mMMY EEEE

RPH7.5TAE L DITERICHERE AT
2.0~3.0U/mIZFERT B,

4.F B

ORBEICEEARA).OMEIRY), 37 CTHEHEF
iR d 3,

QOBFAROAMENMA RIS EFRBT 5,

®37CTERICI0PERICE € /21, DABBK
B)2.0mE A TRICEEILEE € 3,

@25°C T20 A BB, 435nmiC & 1 B IR % 8ITE
9 % (ODtest)
BEREEERRA).OME37CTI0DRBEMER,
DABAR(B)2.0mE A TRML, RWTERBR
0. 1M EIATIRHELT 5, LUTREHEIZ25CT204 [
BB %I E % BIE 3 % (ODblank)o

5ETER

U/ml = AOD(OD test—0D blank) X 3.1(mé) X 7 fRfE =

0.321x1.0x10(5)x0.1(nk)
= AOD X 9.65 X #HRfE=R
U/mg =U/mgX1/C
0.321 : EBEBFD I U TS TFRIEFRE
(cni/micromole)
1.0 : EER(Ccm)
C D ARERFDEERIEE (C mg/ml)
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