O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

NAL-301

N-ACETYLNEURAMINIC ACID ALDOLASE

from Microorganism

N-Acetylneuraminate

N-Acetylneuraminate pyruvate-lyase (EC 4.1.3.3)"%

%PARATION and SPECIFICATION

Appearance
Activity

Contaminants

Stabilizers

%PERTIES

Stability

Molecular weight
Isoelectric point
Michaelis constant
Structure

Inhibitors

Optimum pH
Optimum temperature
pH Stability

Thermal stability
Effect of various chemicals

KF’LICATIONS

This enzyme is useful for enzymatic determination of N-acetylneuraminic acid and sialic acid when

. Yellowish amorphous powder, lyophilized
- Gradell 15U/mg-solid or more (30U/mg-protein or more)

(containing approx. 30% of stabilizers)

: Catalase <1.0%

NADH oxidase <1.0X10°%%

: Mannitol, EDTA

: Stable at —20°C for at least one year

. approx. 98,000

:4.6%0.1

: 2.5X107°M (N-Acetylneuraminic acid)

: 3 subunits (approx. 35,000) per enzyme molecule
. p-Chloromercuribenzoate, SDS, Hg**, Ag*
. 7.5—8.0

:70C

: pH 6.0—9.0 (10°C, 25hr)

: below 65T (pH 7.5, 30min)

. (Table 1)

coupled with the related enzymes in clinical analysis. >
For industrial use, this enzyme is useful for enzymatic synthesis of sialic acid. ®?

N-Acetyl-D-mannosamine + Pyruvate

[

(Fig.1)

(Fig.3)
(Fig.4)
(Fig.5)
(Fig.6)
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KAY

Principle:
. N-Acetyl ini id aldol .
N-Acetylneuraminate celyneuraminic acid adoase ,, Pyruvate + N-Acetyl-D-mannosamine
Pyruvate + NADH+H+-2ctate dehydrogenase |, iate+NAD*

The disappearance of NADH is measured at 340 nm by spectrophotometry.
Unit definition:

One unit causes the oxidation of one micromole of NADH per minute under the conditions described below.
Method:

Reagents

A. NANA solution : 50mM [Dissolve 309mg of N-acetylneuraminic acid (MW =2309) in approx. 15ml of
50mM K-phosphate buffer, pH 7.5 and, after adjusting the pH to 7.5 with 1N KOH,
fill up to 20ml with the same buffer.] (Stable for at least one week if stored at 0—
5C)

B. LDH solution : approx. 50U/ml [Dilute pig heart lactate dehydrogenase (Toyobo Gradell,
ammonium sulfate suspension) to a concentration of approx. 50U/ml with ice-cold
50mM K-phosphate buffer, pH 7.5] (Should be freshly prepared)

C. NADH solution : 1.0mM [Dissolve 7.6mg of NADH - Na, - 3H,0 (MW=763) in 10ml| of 50mM
K-phosphate buffer, pH 7.5] (Should be freshly prepared)

D. Buffer solution : 50mM K-phosphate buffer, pH 7.5

E. Enzyme diluent : 50mM K-phosphate buffer, pH 7.5 containing 0.2% BSA

Procedure
1. Prepare the fO||OWiﬂg reaction mixture in a cuvette (d: 1 .Ocm) Concentration in assay mixture
and equilibrate at 37°C for about 5 minutes. K-Phosphate buffer 50 mM
1.0ml Substrate solution (A) NANA 20 mM
0.5ml LDH solution (B) NADH 0.2mM
0.5ml NADH solution (©) LDH ca.10_U/mi
0.4ml Buffer solution (D)

2. Add 0.1ml of the enzyme solution* and mix by gentle inversion.
3. Record the decrease in optical density at 340nm against water for 3 to 4 minutes in spectrophotometer
thermostated at 37°C, and calculate the A OD per minute from the initial linear portion of the curve (A OD test).
At the same time, measure the blank rate (AOD blank) using the same method the test except that the
enzyme diluent (E) is added instead of the enzyme solution.

Dissolve the enzyme preparation in ice-cold enzyme diluent (E) and dilute to 0.1—0.3U/ml with the same
buffer, immediately before assay.

Calculation
Activity can be calculated by using the following formula :
A OD/min (AOD test— A OD blank) XVt X df
6.22X1.0XVs
= AOD/minX4.02 X df

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

Vt  : Total volume (2.5ml)

Vs : Sample vol ume (0.1ml)

6.22 : Millimolar extinction coefficient of NADH (cri/micromole)
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 N-Acetylneuraminic acid aldolase
[The enzyme dissolved in 0.1M Tris-HCI buffer, pH7.5 (5U/ml) was incubated at 30°C for 1hr.]

Chemical
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Fig.1. Stability (Powder form)

[kept under dry conditions)
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Fig.2. Stability (Powder form)

Residual Activity, %

(kept under dry conditions)

Concn.(mM)

Relative Activity, %

Residual : Residual

activity(%) Chemical Conen.(mM) activity(%)
PCMB 2.0 0 |
NEM 2.0 103 |
NaF 2.0 100 |
NaNg 20 100 |
EDTA 5.0 95 |
o-Phenanthroline 2.0 100 |
a,a’-Dipyridyl 2.0 101 |
Borate 50 86 |
Triton X-100 0.10% 109 |
Na-cholate 0.10% 95 |
SDS 0.10% 0 |
Tween 40 0.10% 96 |
Span 85 0.10% 93 |

100—

Relative Activity, %
(o)
o
|
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Fig.3. pH-Activity

37C, 5min-reaction in 50mM buffer
solution : pH5.0-6.0, acetate; pH6.0-
9.0, K-phosphate;

The enzyme activity was assayed by the
2,4-dinitroplenylhydradine method.
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Fig.4. Temperature activity

S5min-reaction in 50mM K-phosphate
buffer pH7.5, The enzyme activity was
assayed by the 2,4-dinitroplenylhydradine
method.
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Fig.5. pH-Stability

10C, 25hr-treatment with 50mM
buffer solution : pH4.0-6.0, acetate;
pH6.0-9.0, K-phosphate ; pH9.0-10.0,
borate.

Temperature, C

Fig.6. Thermal stability

30min-treatment with 50mM K-phosphate
buffer, pH7.5, enzyme concentration.:
20U/ml
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FEMAIEE (Japanese)
1. JHIE

N-acetylneuraminate
N-Acetyl-D-mannosamine + Pyruvate

PyrUVate+ NADH + H+ lactate dehydrogenase >
L-Lactate+NAD"

NADH®DEKE # 340nmDO NI EDZEIL TAIE T %,

N-acetylneuraminic acid aldolase
>

2.EH
TREGETIARBICTI 1 7OFILONADHY ERE X
h3BREL1HEMU)ET S,

3B
A. 50mM NANAE®& [(309mgDN-7tFIL/ A
7 X P ER(MW=2309) % ¥15m¢ D50mM K-1) >
E#RER, pH7.5ICEBEL, 1N KOHTpH%
75CHHE%, REERT20METS) (0~5
CR7F T 1LERISERARTEE)
B. LDH®&® (7% DELDH(R#*#%Gradell,
MEREER) £50mM K- »ERIRER, pH7.5
T, ¥50U/mICHIRY 2) (AR
C. 1.0mM NADHE®& (7.6mgDNADH - Na:
3H:.0 (MW=763) % 10m¢N50mM K- > B&#E
&k, pH7.5IC8MY 3] (FRERR)
D. 50mM K-V > E&#EEN&, pH7.5
BRAR  BRERETOHKSL720.2%NBSA%
ET50mM K-V > E#EE R, pH7.5 (D)
THEBRL, 2HhEmMICEZERTO.1~
0.3U/meICHIRT B,

4.F|E
OTFRERICR&RE X 2Ny Md=1.0cm)IZFASLL,
37 CTHSAEFHEINET 2,
1.0m¢  EEERK (
0.5m¢ LDH&®& (B
0.5m¢ NADHE%& (C
0.4m¢ K-1) CEREER (D
QOEEZAEROAMERML, ®IPHITEME, K
% SHEBIC37°CICHIMH & h 7= 5K EEH T340nm
DN EZEIL #3~4PELHEH L, ZTOMHELR
AP S1PEY ) ODMKEL{LERD H(A0D
test)o
BERIERICEROICEBRIROK ICBRFR
#(0.2%BSA%&EH50mM K- > EREEE R,
pH7.5)0.1m 5N A, EFERBFRICEEEIT-T,
1B ) ORFEEZEILZK S (A OD blank),

55T HE
Uymg = A0D/min (A0D test=A0D blank) X 2.5(mg) X 7 IR {5
6.22X1.0X0.1(ne)
= AOD/minX4.02 X #HFIREB=X
U/mg =U/mgX1/C
6.22 : NADH® 3 V) EILDFIFHRE
(cmi/micromole)
1.0 : JiEE((Cm)
C | TAERRS DEERIBE (C mg/me)

>
NI AN R
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