HBH-311

O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

p-HYDROXYBENZOATE HYDROXYLASE

from Microorganism

! 4-Hydroxybenzoate, NADPH:oxygen oxidoreductase (3-hydroxylating) (EC 1. 14. 13. 2) |
i COO" COO” b
5 @ +02+NADPH + H* @ +NADP* +H;0
o

H OH OH
|| 4-Hydroxybenzoate 3,4-Dihydroxybenzoate

%PARATION and SPECIFICATION

Appearance . Yellowish amorphous powder, lyophilized
Activity :Gradell 20U/mg-solid or more
(containing approx. 40% of stabilizers)
Contaminant : NADPH oxidase <1.0X107'%
Stabilizers : Sugars, FAD
P A—
Stability : Stable at —207C for at least one year (Fig.1)
Molecular weight : 55,000~60,000
Michaelis constants : 2.0X10°M (p-Hydroxybenzoate), 4.0 X 10-5M (NADPH)
Structure : One mol of FAD per mol of enzyme
Inhibitors :Ag*, Hg**, PCMB, SDS
Optimum pH 77-79 (Fig.3)
Optimum temperature : 35T (Fig.4)
pH Stability :pH5.0—7.5 (25T, 72hr) (Fig.5)
Thermal stability : below 40C (pH 6.0, 15min) (Fig.6)
Substrate specificity :(Table 1)
Effect of various chemicals - (Table 2)

KF’LIGATIONS

This enzyme is useful for enzymatic determination of choline esterase when coupled with
protocatechuate 3, 4-dioxygenase (PCO-302).
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HBH-311

KAY

Principle:

o p-hydroxybenzoate hydroxylase
2

p-Hydroxybenzoate + NADPH+H"+ » Protocatechuate +NADP* +H,0
The disappearance of NADPH is measured at 340nm by spectrophotometry.

Unit definition:

One unit causes the oxidation of one micromole of NADPH per minute under the conditions described below.

Method:
Reagents
A. Tris-malate buffer, pH 8.2 : 50mM [Dissolve 3.03g of Tris (M.W=121.14) in ca.300ml of H,O and, after
adjusting the pH to 8.2 at 25°C with 1.0M maleic acid, fill up to 500ml with
H,O.]

B. p-hydroxybenzoate solution  : 5.0mM [80mg p-hydroxybenzoate (Na salt)/100ml of buffer solution (A)]
(Should be prepared fresh)

C. FAD solution :0.2mM [19mg FAD - Na,/100ml or buffer solution (A)] (Should be prepared fresh)
D. NADPH solution : 3.0mM [272mg NADPH - Na, - 4H,0/100ml of buffer solution (A)] (Should be
prepared fresh)
E. Enzyme diluent : 50mM K-phosphate buffer, pH 6.0 containing 0.2% BSA
Procedure
1. Prepare the following working solution (10 tests) in a brownish Concentration in assay mixture
bottle and store on ice. Tris-malate buffer 49 mM
21.0ml Buffer solution (A) p-Hydroxybenzoate 0.49mM
3.0ml Substrate solution (B) FAD 20 uM
3.0ml FAD solution (C NADPH 0.30mM

)
3.0ml NADPH solution (D)
2. Pipette 3.0ml of working solution into a cuvette (d=1.0cm) and equilibrate at 37°C for about 5 minutes.
Add 0.05ml of the enzyme solution* and mix by gentle inversion.

4. 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 1.5 to 3 minutes portion of the curve (AOD
test).

At the same time, measure the blank rate (AOD blank) by using the same method as the test except that
the enzyme diluent (E) is added instead of enzyme solution.

* Dissolve the enzyme preparation in ice-cold enzyme diluent (E) (1.0mg/ml or more) and dilute to 0.2—0.6
U/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

Volume activity (U/ml) = = AOD/minX9.8 X df

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

Vt  : Total volume (3.05ml)

Vs : Sample volume (0.05ml)

6.22 : Millimolar extinction coefficient of NADPH (cri/micromole)
1.0 :Light path length (cm)

df  : Dilution factor

C : Enzyme concentration (¢ mg/ml)
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Table 1. Substrate Specificity of p-Hydroxybenzoate hydroxylase
Substrate(0.5mM) Relative activity(%)

Substrate(0.5mM) Relative activity(%)

Table 2. Effect of Various Chemicals on p-Hydroxybenzoate hydroxylase (Residual activity after 1 hr-treatment at 30TC)
Residual Residual

Chemical Concn.(mM) Chemical Concn.(mM)

activity(%) activity(%)

None — 100 MIA 1.0 91 |
Metal sat 10 FCMB — 37 |
~CoCe 108 NaMs — 97 |
~zmo g4 NeF 10 % |
o CwsO.  fo3 OPhenanthroline - %
AN o @Dyl - 0|
~ Mgso. o7 EDA 28 €|
 BaC. 17  Bomae — 104 |
o FCk  1s  TweenZ0 D.1% 2] |
MG 9 5% D.1% Ll |
ooNCe o qo4  SpandD 0.1% 24|

Triton X-100 0.1% 97 |

Na-cholate 0.1% 88 |

SDS 0.05% 34 |
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Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability
(kept under dry conditions ) 37°C in 50mM buffer solution: 25C in 72hr-treatment with 50mM
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Fig.2. Stability (Liquid form at 25C) Fig.4. Temperature activity Fig.6. Thermal stability
enzyme concentration:500U/ml buffer } (in 50mM Tris-malate buffer, pH8.2 ) 15min-treatment with 50mM
compostion:50mM K-phosphate buffer,pH6.0 K-phosphate buffer,pH6.0
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HBH-311

FEMAIEE (Japanese)
1. JHIE

p-Hydroxybenzoate+NADPH+H"+0:

p-hydrobenzoate hydrolasey, Bratocatechuate +NADP*
+H.0

NADPH®;H5% 8 %#340nmD IS ENZ L CRIET 5,

2.EHE
TEREEKET 1B~/ 7OF/ILONADPHY ESE
INZBEZEF1EAMU)ET S,

3

A. 50mM Tris-malatef&&&pH8.2 (3.03gM
TrisMW=121.14) % #3300m{ D 2 BB K T 5%
L10OM YL 1B TpH%E8.2(25TC)ICFHEE1%, %
2K T500melF B)

B. 5.0mM p-EROX>REEREAR (B80mgDp-t
ROX S HEEET M LE100MDFREIR(A)
TBAET2) (AR

C. 0.2mM FAD&E® (19mgMDFAD - Na. % #7100med
EERA)THAREY 3) (FARREAR)

D. 3.0mM NADPH;&# (272mg?®DNADPH - Nas-
4H.0 % #9100mL DIRER(A) TAME T ) (FRE
SREY)

B A% BRERETHKALE0.2% BSARED

50mM K-1) > Eg#& &1 #pH6.0 Cia#%(1.0mg
/ML )L, AIERIICEREEIR T0.2~

06U/m2€:#ﬁﬁ’¢50
4.5F)E
OTRERSREKREAET 3 (FAERL BB TKS
R7E)o

21.0m¢  Tris-malatefZ @& (A)
3.0m EEBR (B)
3.0m¢ FADAR (®)
3.0m¢  NADPHAER (D)
@RUSIER3.0me % ¥ 21Xy Md=1.0cm)I#k4),37CT

F5NEFEINET 5.

QEEFRBRO0.05mE R L, 02X N TRFE, KEN
RICI7TCICHE SN =D FHEETTI40nmD IS
EZE{t%1.5~3.07HE5E8% L, Z D1.5~3 2B DK
KELSIPBEHY)DOEKXEZ{LEXRDS(AOD
test)o
ERERICERICERZTRONRY) ICBRARER
(0.2% BSAZ&E50mM K-1) > BR#%1E%&pH6.0) &
0.05m¢N z, LB EARICRIEE T > 10 Y DR
YEZ{L %Kk & % (AOD blank),

558X
Uymg = 20D/min (A0D test—A0D blank)3.05(nt) < iRt
6.22x1.0x0.05(me)
= AOD/minx 9.8 X FHRfE=R
U/mg =U/mX1/C
6.22 : NADPH® X ) BEILHFIRFREL
(cm/micromole)
1.0 : Ji&KR(Ccm)
C D BEREFDEEFRIRE (C mg/me)
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