(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES

PURINE NUCLEOSIDE PHOSPHORYLASE
| [PNPLI ]

(Purine-nucleoside: orthophosphate ribosyltransferase, EC 2.4.2.1)

Inosine + Pi — Hypoxanthine + p-Ribose-1-phosphate

Preparation and Specification

Appearance : Colorless to light brownish solution
Specific activity : More than 500 U/ml

Properties

Molecular weight - 280+5 kDa (gel filtration)

36+5 kDa (SDS-PAGE)
Isoelectric point : pH 5.3+0.2
Michaelis constants  : Inosine 2.1 x 10*M

Pi 70 x 10°M
Optimum pH : 80 Figure 1
pH stability :6.0-10.0 (37T, 60 min) Figure 2
Optimum temperature : 65C (Tris-HCI buffer) Figure 3
Thermal stability : Stable at 65C and below (pH 85, 10 min) Figure 4
Effect of metal ions : See Table 1

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of inorganic phosphate
when coupled with xanthine dehydrogenase (T-134) .

PNPL I
Pi + Inosine —— Hypoxanthine + Ribose — 5 — phosphate
XDH I
Hypoxanthine + 2 NAD" ——= Urate + 2 NADH + 2 H'
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Table 1. Effect of metal ions on PNPL II activity

AsahiKASEI

Metal ion Relative activity (%)
None 100
KCI (10mM) 107
NaCl (10mM) 107
CsCl (10mM) 105
LiCl (10mM) 107
NH4CI (10mM) 107
MgClz (1mM) 107
CaClz (1mM) 101
BaClz (1mM) 105
MnClz (1mM) 36.0
ZnClz (1mM) 102
CoClz (1mM) 24.0
CuCl2 (1mM) 1.0
NiClz (1mM) 86.0
EDTA (1mM) 112
Fig.1 pH Optimum Fig.2 pH Stability Fig.3 Optimum Temperature Fig.4 Thermal Stability
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oH pH Temperature (C) Temperature (C)
O : Acetate buffer O : Acetate buffer pH 8.0 pH 8.5, 10min.
® : PIPES buffer @ : Phosphate buffer 100mM Tris-HCI buffer 100mM Tris-HCI buffer
O : Tris-HCI buffer O : Tris-HCI buffer
m : Glycine-NaOH buffer m : Glycine-NaOH buffer
Assay 10 mM NAD solution 0.45 ml
30 mM KH2POs solution 0.30 ml
B Principle 20 mM Inosine solution 0.60 ml
PN
The assay is based on the increase in absorbance at 340 89 U/ ml XDH I solution 0.03 ml
nm as the formation of NADH proceeds in the following Distilled water 0.12 ml

reactions:
PNPL I
Inorganic phosphate + Inosine —=
Hypoxanthine + D-Ribose-5-phosphate
XDH I
Hypoxanthine + NAD" — Xanthine + NADH + H*
XDH I
Xanthine + NAD* + H:O — Urate + NADH + H*
XDH II: Xanthine dehydrogenase
NAD: Nicotineamido adenine dinucleotide

B Unit definition

One unit is defined as the amount of enzyme which

converts 1 umole of inosine to hypoxanthine per minute at
37T under the conditions specified in the assay procedure.

B Reagents

1. Reaction mixture

0.2 M Tris-HCI buffer pH 82 1.50 ml

1): 80 U/ml XDH 1I solution
Dissolve 800 U of XDH II with 10 ml of 20 mM Tris-
HCI buffer pH 80 containing 5 mM EDTA.
2. Enzyme dilution buffer
20 mM Tris-HCI buffer pH 7.5
3. Reagents
NAD: NACALAI TESQUE, INC. #24334-84
Inosine: Wako Pure Chemical Industries #099-00231
EDTA: (2 Na-2 H20) KISHIDA CHEMICAL Co., Ltd.
#060-29133
XDH II : Asahi Kasei Pharma Corporation #7T-134
EDTA: Ethylenediamine tetraacetic acid

B Enzyme solution
Dilute accurately 0.5 ml of the sample with enzyme
dilution buffer to make a 50-fold solution. Dilute with

enzyme dilution buffer to adjust the concentration as
required.
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M Procedure
1. Pipette accurately 3.0 ml of reaction mixture into a small

test tube and preincubate at 37C.

. After 5 min, add 50 ul of enzyme solution and mix to

start the reaction at 37C.
% In the case of a test blank, add 50 ul of enzyme
dilution buffer in place of enzyme solution.

3. After starting the reaction, measure the rate of increase
per minute in absorbance at 340 nm. The rate must be
measured within the linear portion of the absorbance
curve.

sample : As/min

blank : Ab/min

AA/min = (As/min— Ab/min) = 0.045 Abs/min

Absorbance

B Calculation

3.05
X — XD

0.05

AA/min
Activity (U/ml) =
6.22 X 2

6.22 : millimolar extinction coefficient of NADH at 340 nm
(cm? / umole)

2 . a multiplier derived from the fact that 1 mole of
inorganic phosphate produces 2 mole of NADH.
3.05 : final volume (ml)
0.05 : volume of enzyme solution (ml)
D :times of dilution in enzyme solution
Storage

Storage at —20T in the presence of a desiccant is
recommended.

PNPL I ;&RIE;% (Japanese)

1 BB ASER AT
02M kY A -HCI #%& it pH8.2 1.05 ml
10mM NAD & 045 ml
30mM V) ¥ EE— 7 ) i 0.30 ml
20mM 1 /> U ETR 0.60 ml
80U/ml XDH II i ¥ 0.03 ml
FHELIK 0.12 ml

1): 80U/ml XDH I ¥
XDH T 800 H#if7 (U) % 5mM EDTA % &
20mM k1 A -HCI #% 47 pH80 10ml T fE3
5o

2. BERUEIRA UL
20mM kY A -HCl #&ffii pH7.5

3. MR
NAD (ZmaF > 7 IFT7Foy VX7 LA FR)
FHTGA T AR #24334-84

4 7 > v (Inosine) - FIGHIZE T3EH #099-00231
EDTA (=5 L ¥ ¥ 7 3 »IUEEEE - 2Na-2H:0) :
& U A b B #060-29133
XDH I (F4 v F > ik :
JALR 7 7 —~ 8 #T-134
I. BRI
Mt 0.5ml % BEFR A BUHE C 50 5 12T 5.
Z D % BRI R T CME AT .
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. AIEREE
L /NGBS |2 SO REE R A 3.0ml & IEFEIZ537E L C
37C VIR %o
e tE. BHREENE 50 ul Mz CIRAL. 37C
THIGZ BM6Y %,
MEMIIEER AN O D Y BT A A R
50 ul Mz 5
L RSB, 340nm (2B B WG A lE L CiER
BB LTV % 1432472 ) oWOGEEZAL % K&
5o
Ko H N WO A BN IL As/min, IR
¥ Ab/min & 3 %,
A A/min = (As/min— Ab/min) = 0.045 Abs/min

V. &8’
A A/min 3.05
WP (U/ml) = X —— XD
6.22 X 2 0.05
6.22 : NADH @ 340nm (2817 5 I VU EIV5THOLEK
(cm? / umole)
2 HERRY 1 ENDS NADH2 ENVDSERT S C
Nl R A%
3.05 : R (ml)
0.05 : FUGZHE L 7zt B & (ml)
D : BERBERE O ABUE



