O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

SAO-351

SARCOSINE OXIDASE

from Microorganism

[

Sarcosine:oxygen oxidoreductase(demethylating) (EC 1.5.3.1)

Sarcosine + Oz + HLO —— Glycine + Formaldehyde + H20>

%PARATION and SPECIFICATION

Appearance
Activity
Contaminant
Stabilizers

%PERTIES

Stability

Molecular weight
Isoelectric point
Michaelis constant
Inhibitors

Optimum pH

Optimum temperature

pH Stability

Thermal stability

Effect of various chemicals

(PLICATIONS

. Yellowish amorphous powder, lyophilized
:Gradell 8.0U/mg-solid or more

: Catalase <1.0%

. Potassium chloride

: Stable at —207C for at least one year (Fig.1)
: approx.43,000 (by SDS-PAGE)
:4.81+0.1
1 2.8X10°M
- Cu™*, Ag®, Hg**, p-chloromercuribenzoate, N-ethylmaleimide,

SDS
1 75—85 (Fig.2)
:55—60T (Fig.3)
:6.0—9.5 (25T, 20hr) (Fig.4)
: below 60C (pH 7.5, 30min) (Fig.5)
: (Table.1)

This enzyme is useful for enzymatic determination of creatinine, creatine, and sarcosine when coupled
with creatinine amidohydrolase (CNH-211, CNH-311) and creatine amidinohydrolase (CRH-211, CRH-

221, CRH-229).
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SAO-351

KAY

Principle:

. sarcosine oxidase
Sarcosine+0,+H,0

» Glycine+Formaldehyde+H,0O,

2H,0,+4-Aminoantipyrine +Phenol _peroxidase, Quinoneimine dye+4H,0

Unit definition:

One unit causes the formation of one

micromole of hydrogen peroxide (half a micromole of quinoneimine dye) per

minute under the conditions described below.
Method:

Reagents
A. Sarcosine solution

B. 4-AA solution

C. Phenol solution
D. Peroxidase solution

E. SDS solution
F. Enzyme diluent
Procedure

. 0.2M [Weight 1.78g of sarcosine (MW=289.09), dissolve in 80ml of 0.125M Tris-

HCI buffer, pH8.0 containing 0.125% of Triton X-100 and, after adjusting pH 8.0 at
25C with 1.0N NaOH or 1.0N HCI, fill up to 100ml with H,0.] (Stable for one week
if stored at 0—5T)

: 0.1% (100mg of 4-aminoantipyrine/100ml| of H,0)(Store at 4C in a brownish

bottle)

: 0.1%(100mg of phenol/100ml of H,0)(Store at 4T in a brownish bottle)
- 0.025% [25mg of peroxidase (110 purpurogallin units/mg)/100ml of H,0] (Should

be prepared fresh)

1 0.25%(1.25g of sodium dodecy! sulfate/500ml of H,0O)
: 20mM Tris-HCI buffer, pH8.0 containing 2.0mM EDTA

1. Prepare the following working solution(100 tests) in a brownish Concentration in assay mixture

bottle and store on ice. Tris-HCI buffer 43 mM
50m! Sarcosine solution (A) Sarcosine 95 mM

10ml 4-AA solution (B) 4-Aminoantipyrine 0.47mM

) Phenol 2.0 mM

20ml Phenol solution (C) Triton X-100 0.045 %

20ml Peroxidase solution (D) POD ca.5.2 U/ml

e

2. Pipette 1.0ml of working soluton into a test tube and equilibrat

at 37°C for about 5 minutes.

Add 0.05ml of the enzyme solution™ and mix.
4. After exactly 10 minutes at 37°C, add 2.0ml of SDS solution (E) to stop the reaction and measure the optical
density at 500nm against water (OD test).
At the same time, prepare the blank by using the same method as the test except that the enzyme diluent
is used instead of the enzyme solution (OD blank).

Dissolve the enzyme preparation in ice-cold enzyme diluent (F) and dilute to 0.07 —0.17U/ml with the same

buffer, immediately before assay.

Calculation
Activity can be calculated by usin

AOD (OD test—0OD blank) XVt Xdf _

g the following formula :

Volume activity (U/ml) =

Weight activity (U/mg) = (U/ml) X
Vt  : Total volume (3.05ml)
Vs . Sample volume (0.05ml)

= AODX0.917 X df

13.3X1/2X1.0XtXVs

1/C

13.3 : Millimolar extinction coefficient of quinoneimine dye under the assay condition (ci/micromole)
1/2 : Factor based on the fact that one mole of H,0, produced half a mole of quinoneimine dye

t : Reaction time (10 minutes)
1.0 :Light path length (cm)
C . Enzyme concentration in d
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SAO-351

Table 1. Effect of Various Chemicals on Sarcosine oxidase

[The enzyme dissolved in 50mM K-phosphate buffer, pH 7.5 (10U/ml) was incubated at 30C for 30minutes.]

Chemical Concn.(mM) Restiual Chemical Concn.(mM) Resl\dlual
activity(%) activity(%)

None — 100 NAF 2.0 99 |
Metalsat 20 NN 200 0|
Mg 99  FDIA 20 7|
CCL g OFhenanirolne 20 »
 BaOAd e e Dpyid — 7|
. FC, @  Boae 20 %
CoC e M 21 7|
MG 99 NEM 23 LB
Cz©A e Hdoglmne 20 7|
 CdoA®. e [MenX0 2.10% ® |
ooNC o e DB 2.10% ® |
o cwso. 43 Tween20 0.10% 7|
~ Pb(OAC  es  Spani0 2.L0% LEL |
CAgNOs o4  [Nachoawe 2.10% R

SDS 0.05% 68 |
PCMB 20 36 | DAC 0.05% o7 |
MIA 2.0 101 |

IAA, lodoacetate; NEM, N-Ethylmaleimide; SDS, Sodium dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride.

Residual Activity, %

of

Period (months)

Fig.1. Stability (Powder form)

(kept under dry conditions)

Relative Activity,%
(o))
o
| |

Fig.2. pH-Activity
37C in 0.1M buffer solution :

pH6.5-7.5 K-phosphate,:pH7.5-8.5
Tris-HCIl:pH8.5-9.5 Glycine-NaOH

Relative Activity, %
(o))
o

020 30 40 50 60 70

Temperature, C

Fig.3. Temperature activity
(in 0.1M Tris-HCI buffer : pH8.0)

Residual Activity, %
(o)
=

pH

Fig.4. pH-Stability
25C,24hr-treatment with 100mM
buffer solution:pH5-6 Acetate buffer,
:pH6-8 K-phosphate,:pH8-9 Tris-HCI,
:pH8.5-9.5 Glycine-NaOH

appi9 Jusbpay dlsoubpig SINAZNI .

Residual Activity,%

020 30 40 50 60 70 80

Temperature, C

Fig.5. Thermal stability

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

(contg. 100mM NaCl)
enzyme concn. 5U/ml
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SAO-351

FEMAIEE (Japanese)
1. JHIE
sarcosine oxidase

Sarcosine+ 02+ H.0 —————Glycine+
Formaldehyde+H:0-

2H:0:+4-Aminoantipyrine +Phenol

LroidEsey, Quinoneimine dye+4H.0
4-Aminoantipyrine&PhenolDE{LIEBE M TH S
Quinoneimine& % #500nmTEITE U, EEE RIS TER L
7:H202§%E§Téo

2.EHE
TEREAETARBEIII70FILOH0.5EK T3
BREBF1HMA(U)ET S,

3

A, 02MHPILOT AR (1.78gD YIS (MW=
89.09)%#80mLM0.125%Triton X-100% &
0.125M Tris-HCI#& &%, pH8.01ZA8 /%1%, 1.0N
NDNaOH#$H 5\ EHCITpH#%8.0IZ5RE(25C) L,
AKEKTI00m ET 3] (0~5CHREFETIAERM L
{EHI8EE)

B. 0.1%4-AAKER(100MgNA—T I/ T FE)
CHE100M DB KICERET 3)(BEIEF T4TC
&1F)

C. 01%7x/—ILKiA&R(1I00MgN 7 =/ —IL%E100me
DEEKITARET 3) (1BEHF T4CTRTT)

D. POD&& (25mgh~ILAFS 4—+H(POD)(110
TNTAaHY) CBAL/ng) & R E K100 AR T
3) (FHeEESY)

E. 0.25%SDSKi&a#® (1.25gMsodium dodecy!
sulfate(SDS) #500me D FEZK AR T 5)
BEF AR | BERERETHKALE2.0mM EDTA%RE
£20mM Tris-HCI#R &R, pH8.0TiAREL,
AHEHCFEFRER T0.07~0.17U/méiZ

FIRT 3,

4.FIE
OF RIS & BET 3 (BEHIC TSR,

50m¢ HILaY IBR (A)
10me 4-AAKTE (B)
20m¢ 71/ —IVKER (C)
20m¢ PODK&& (D)
ORIGRR&R1.ON % RERE T8, 37 CTHSA B F i
IR d 3,

QB AER0.05M 2 M A, RIS ZFRIAT %0

@OI7TCTEMIC10D BRI & ¥ 7-1%,SDSKIFR&
(E)Y2.0MEMATRICEFIEIE S, ZDRICDE
500nmIZ & BRI E % BITE (0D test)o
ERIEBRIROA OV ICEBRFIRKRL2.0mM
EDTA%Z&20mM Tris-HCIEEE &, pH8.0)% AW,
FRRAFRICEEET O CREELBET S(0D
blank).
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55T B
__ AOD (OD test—0D blank)x 3.05(m¢) x # Rfg
U/me = 13.3%1/2x1.0X10(5)X0.05(mé)
= AODX0.917 X FHIRfE=H
U/mg =U/mg¢x1/C
13.3 : Quinoneimine®3 M LECBIEREGT TD
2 ) BV FRSeR(er/micromole)
¥ 3Quinoneimine& & I$1/20FTH3E
12 B1RE
1.0 : %i&R(cm)
C | BB DOEERIEE (C mg/ml)




