FRD-201

O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

FORMALDEHYDE DEHYDROGENASE

from Pseudomonas sp.

[

Formaldehyde:NAD*oxidoreductase (EC 1.2.1.46)

HCHO +NAD* +H20 HCOOH + NADH + H*

(Glutathione is not required the catalytic reaction)

%PARATION and SPECIFICATION

Appearance . White amorphous powder, lyophilized
Activity :Gradell 1.0 U/mg-solid or more
(containing approx. 70% of stabilizers)

Contaminant - NADH oxidase <1.0X107"%

Stabilizers :Mg**, Ca**, bovine serum albumin, glycine, lysine
%OPERTIES

Stability : Stable at —207C for at least one year (Fig.1)

Molecular weight :approx. 150,000 (by gel filtration)

Isoelectric point 05250

Michaelis constants : 8.0X10°M (HCHO), 1.2X10*M (NAD™)

Structure : 2 subunits (75,000) per enzyme molecule

Inhibitors : Chelating agents, Ni**, Cd**, Hg**, PCMB, ionic detergents

Optimum pH 9.0 (Fig.4)

Optimum temperature 40T (Fig.5)

pH Stability : pH 8.0—10.0 (30C, 16hr) (Fig.6)

Thermal stability : below 40T (pH 7.5, 30min) (Fig.7)

Substrate specificity : (Table 1)

Effect of various chemicals : (Table 2,3)

KF’LICATIONS

This enzyme is useful for enzymatic determination of formaldehyde and of hydrogen peroxide when
coupled with catalase.
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FRD-201

KAY

Principle:
HCHO+NAD* +H,0 formaldehyde dehydrogenase > HCOOH+NADH+H*
NADH+PMS > NAD*+PMS(red)
2PMS(red)+NTB » 2PMS + Diformazan

The appearance of diformazan formed by the reduction of nitrotetrazorium blue (NTB) with phenazine methosulfate

(PMS)(red) is measured at 570nm by spectrophotometry.

Unit definition:
One unit causes the formation of one half micromole of diformazan per minute under the conditions described

below.
Method:
Reagents
A. HCHO solution - 10mM [0.08ml of 37% (W/V) HCHO/100ml of 50mM phosphate buffer, pH 7.5
contg. 0.5% Triton X-100] (Should be prepared fresh)
B. NAD* solution :0.4% (40mg NAD™ - 3H,0/10ml of H20)(Should be prepared fresh)
C. PMS-NTB solution : 1.0mg phenazine methosulfate (PMS), 10mg nitrotetrazorium blue (NTB)/10ml of
H,O (Store at 4C in brownish bottle)
D. HCI solution :0.3N
E. Enzyme diluent : 50mM phosphate buffer, pH 7.5 contg. 0.2% BSA
Procedure
1. Prepare the following reaction mixture in a test tube and Concentration in assay mixture
equilibrate at 37°C for about 5 minutes Phosphate buffer 21 mM
0.5ml Substrate solution (A) HCHO 4.2 mM
0.1ml NAD" solution (B) E'Qg 23'46;%
O0.1ml PMS-NTB solution (®) NTB 0.10mM
2. Add 0.5ml of the enzyme solution* and mix. Triton X-100 0.21 %

3. After exactly 15 minutes at 37°C, add 3.0ml of HCI solution (D) to stop the reaction and measure the optical

density at 570nm against water (OD test).

At the same time, prepare the blank by first mixing the reaction mixture with 3.0ml of HCI solution after 15
min-incubation at 37°C, followed by the addition of the enzyme solution (OD blank).

buffer, immediately before assay.

Calculation
Activity can be calculated by using the following formula :
AOD (OD test—OD blank) XVt X df
20.1X1.0XtXVs

Volume activity (U/ml) =

Weight activity (U/mg) = (U/ml)X1/C
Vt  : Total volume (4.2ml)
Vs : Sample volume (0.5ml)

Dissolve the enzyme preparation in ice-cold enzyme diluent (E) and dilute to 0.01—0.02U/ml with the same

= AODX0.0279 X df

20.1 : Half a millimolar extinction coefficient of diformazan (cni/0.5micromole)

1.0 :Light path length (cm)

t . Reaction time (15 minutes)
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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FRD-201

Table 1. Substrate Specificity of Formaldehyde dehydrogenase
Substrate(final 50mM) Relative activity(%) Substrate(final 50mM) Relative activity(%)

Table 2. Effect of Various Chemicals on Formaldehyde dehydrogenase
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Chemical Concn.(mM) Chemical Concn.(mM)

EDTA 10 53 |
NaCl 50 100 |
KBr 50 93 |
Kl 50 Sl |

Ac, CH3CO; EDTA, Ethylenediaminetetraacetate
Table 3. Effect of Various Detergents on Formaldehyde dehydrogenase
Residual activity after 30 min-treatment at 30C)

Residual
activity(%)
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DAC, Dimethylbenzylalkylammonium chloride; SDS, Sodium dodecyl sulfate; NLS, N-Lauroyl sarcosine-Na salt
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Fig.1. Stability (Powder form) Fig.4. pH-Activity Fig.6. pH-Stability
( kept under dry conditions) 37°C,15min-reaction in 50mM buffer solution: 307C,16hr-treatment with 50mM buffer
pHB6-7.6,phosphate; pH7.2-8.8, Tris-HCI; solution: pH5.8, acetate;pH6.8-8.0,
pH8.7-11 Na=COs;pH11.5-12.5;NaOH-KCI phosphate pH8.0-10.0 borate
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@ activity for n-butanol

2
=
= R 2
5 z g
< = =
= g g
[aet = 5
& &
2 4 6 8 10 12
) Period (months) 20 30 40 50 60 20 30 40 50 60 70
Fig.2. Stability (Powder form) Temperature, C Temperature, C
(kept under dry conditions) Fig.5. Temperature activity Fig.7. Thermal stability
15min-reaction in 50mM 30min-treatment with 50mM phosphate
phosphate buffer, pH7.5 buffer,pH7.5

Residual Activity,%
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Fig.3. Stability (Liquid form)

enzyme concetration: 10U/ml
bﬁffer composition:50mM K-phosphate buffer,
pH7.5
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FEMAIEE (Japanese)

1. I8
HCHO+NAD++H20 formaldehyde dehydrogenase >
HCOOH+NADH+H"*
NADH+PMS——— NAD*+PMS(red)
2PMS(red)+NTB —— 2PMS + Diformazan
4 L=NADHIZ &£V PMS (phenazine methosulfate)
#-LCNTB (nitrotetrazorium blue)%3&tL, £ L
F=diformazan®570nmiZ & 1T BIREE ERITET 5,

2.EH
TREGETC19BHALV1/2% 1 7BFEILD
diformazanz £k § 2 BERE # 1B (U) & T 2,

3.5
A.  10mM HCHO3%3& (0.08mem37%(W/V)HCHO
EHE0.5% M R X-100% & H50mM Y S BEREE
&, pH7.5T100meE ¥ 3) (FRRGEAEY)
B. 0.4%NAD &7 (40ngMNAD - 3H.0%10memD
REKISBRT 2) (I AR)
C. PMS-NTBAE%(1.0mgPMSZU10mgNTB%10me
DFREKIARET 3)(#BEHF T4CTRTE)
D. 0.3N HCI&&
BRAR BRERETFDKEL0.2%BSAEEE
50mM V) > BE#E &I, pHT7.5 TiARE L,
A1 E#R & C0.01~0.02U/meIC # R

Téo
4.8
ORBEICTRISEREBEL,37°CTHENET 4
BT 3,
05m REEEK (A)
0.1m¢ NAD"B%& (B)
0.1me PMS-NTB7K &% (C)

QBFRBRO5MENA, RISERIAT 3,

@37 CTIEFEICISARBIRIC S B /2%, HCIER(D)3.0me
EMATRICERFLEEES, 2ORICDES70NMICSH
(2R E % BITE§ 5 (0ODtest)o

OFRIERISREZRDO %37 CTI5DRBEMER HCIAR
(D)3.0mEMA TEFML, RV TERIBRO0.5mZ A
THETZ, UTRABICHKXELZAET S
(ODblank)s

55T HE
U/me = AOD (OD test—0D blank)x4.2(mg) X # R
20.1x1.0X15(5)%0.5(nk)
= AOD X0.0279 X #HRfZF=H
U/mg =U/m¢X1/C
20.1 : diformazan®1/2 3 1) ®IL R FRFEHRE
(cni/0.5micromole)
1.0 : JXEE(Cm)
C | TAERRS DEERIBE (C mg/me)
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