LPP-209

@®TOYOBO ENZYMES@®
(Biochemical Reagent Grade)

ALKALINE PHOSPHATASE

from Calf intestine

[

Orthophosphoric-monoester phosphohydrolase (alkaline optimum)(EC 3.1.3.1)

Orthophosphoric monoester + H,O Alcohol + Orthophosphate

%PARATION and SPECIFICATION

Appearance : 50% glycerol solution
Activity :Gradell 30,000U/ml or more
Contaminants - Adenosine deaminase <1.0X10%%
Phosphodiesterase <3.0X10%%
DNase No degradation of the fragments is observed

by agarose gel electrophoresis, after incubation
of 11£g of A-DNA with 2 units of alkaline
phosphatase for 16 hr at 37°C in a 50 ¢ |
reaction volume.

RNase No degradation of the fragments is observed
by polyacrylamide gel electrophoresis, after
incubation of 2 g of tRNA with 2 units of
alkaline phosphatase for 16 hr 37°C in a 501
reaction volume.

KOPERTIE 12

Stability : Stable at —207C for at least one year (Fig.1)
Molecular weight - approx. 100,000

Isoelectric point :5.7

Michaelis constant - 1.7X10°M (p-Nitrophenyl phosphate)

Inhibitors :Cutt, Agt, Hg'*, EDTA

Optimum pH :10.0—10.3 (Fig.3)
Optimum temperature 40T (Fig.4)
pH Stability :pH 8.5—10.3 (25T, 20hr) (Fig.5)
Thermal stability - below 40C (pH 9.5, 30min) (Fig.6)
Effect of various chemicals :(Table 1)

KPLICATIONS 39

This enzyme is useful for molecular biology.
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LPP-209

Assay
Principle:
p-Nitrophenylphosphate(pNPP) +H,0 -2Kkaline phosphatase _ ) o henol +Pi
The appearance of p-Nitrophenol is measured at 405nm by spectrophotometry.
Unit definition:
One unit causes the formation of one micromole of p-Nitrophenol per minute under the conditions described below.
Method:
Reagents
A. Diethanolamine buffer, pH10.25 : 1M [Dilute 9.66ml of diethanolamine (MW =105.14) in 60ml of H,0, add 0.25m
of 0.1M MgCl, and, after adjusting the pH to 10.25 with 2N HCI, fill up to 100ml
with H,0] (Prepare freshly)

B. pNPP solution :0.1M [Dissolve 371mg of p-nitrophenylphosphate disodium salt (MW=371.16)
in 10ml buffer solution A] (Prepare freshly)
C. Enzyme diluent : 0.1M Diethanolamine buffer pH 9.5 contg. 0.25mM MgCl,
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 37°C for about 5 minutes. Diethanolamine buffer 097 M
2.6ml Buffer solution (A) p-Nitrophenylphoshate 10 mM
0.3ml Substrate solution (B) MgCl, 0.25mM

2. Add 0.1ml of the enzyme solution™ and mix by gentle inversion.
3. Record the increase in optical density at 405nm against water for 3 to 5 minutes in a spectrophotometer
thermostated at 37°C, and calculate A OD per minute from the intial linear portion of the curve (A OD test).
At the same time, measure the blank rate (AOD blank) using the same method as the test except that the
enzyme diluent is added instead of the enzyme solution.
* Dilute to 0.1—0.3U/ml with ice cold enzyme diluent (C),immediately before assay.

Calculation
Activity can be calculated by using the following formula :
AOD/min (AOD test— A OD blank) XVt X df
18.5X1.0XVs

Volume activity (U/ml) = = AOD/minX1.62Xdf

Vt  : Total volume (3.0ml)

Vs : Sample volume (0.1ml)

18.5 : Millimolar extinction coefficient of p-nitrophenol under the assay condition (ci/micromole)
1.0 :Light path length (cm)

df  : Dilution factor
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LPP-209

Table 1. Effect of Various Chemicals on Alkaline phosphatase
[The enzyme dissolved in 40mM CAPS buffer, pH9.5 (20U/ml) was incubated with each chemical at 25 for 1

hr.]
Chemical Concn.(mM) Resyd.ual Chemical Concn.(mM) Restlual
activity(%) activity(%)
— PCMB 2.0 110 |
Metal sat 20 MA 22 02|
- MgC  qos N — 14
o cC  e9 Nl — S
. FeCe 9  FDIA 20 9|
MG, 76  OPhenantrolne — 8 |
~CoC 8 IMonXi00 2.1% 101 |
~zce 73 B3 0.1% L |
ooNic 91 Tween20 215 5|
o cwsO, s Spani0 21% g2 |
 PBOA) 9 |Taochoae 1% ¥
AN o1 SBB 1% 7|
Ac, CH3CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediaminetetraacetate;
SDS, Sodium dodecyl sulfate.
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Fig.1. Stability (Liquid form) Fig.3. pH-Activity Fig.5. pH-Stability

25T, 25hr-treatment with 0.1M buffer
solution;pH5.5-7.0,MES;pH8.5-10.0,
Diethanolamine;pH10.5-11.0,CAPS.
enzyme concentration:20U/ml

37T ,5min-reaction in 0.1M
buffer solution:pH8.0-9.0,
Bicine;pH9.0-10.0,CHES;
pH10.0-11.0,CAPS.
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Fig.2. Stability (Liquid form) Fig.4. Temperature activity Fig.6. Thermal stability

30min-treatment with 0.1M Di-
ethanolamine buffer,pH9.5.enzyme
concentration:20U/ml

5 min-reaction in 0.1M Diethanolamine}
buffer,pH10.25.
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LPP-209

FEMAIEE (Japanese)

1. I8
p-Nitrophenylphosphate + H,Q -2&ine phosphatase o,
p-Nitrophenol+Pi
p-Nitrophenol D4R E % 405nmil & (T 2IREED
L THET %,

2.EHE
TREHT C1AEIIC1~1 7 8FILDp-Nitrophenol %
T IEREEF1EMU)ET %,

3.5E
A, IMYIR/—IVTIHRER, pH 10.25 (9.66m¢
DTIR/—ITI> (MW=105.14)%%EK
60me TR, 0.1M MgCl. 0.25me % 7/ I17 %,
E5(2, 20N HCITpH#%10.25(Z5/% L, &=I&K
E%100ml & 7 3) (AR
B. 0.1M pNPP&E®R (B71mgDp-=hE@7z=)L)>
B MUILIE (MW=371.16)210m¢DHEE
RAICTARET ) (FARFEARY)
BERAR | BERARETHKAL0.25mM MgCl. %
ET0IMY IR/ —IVT7 I fRERPH 9.5
THHMERNIZ01~0.3/MICFHIRT 5,

4.F|E
OTFRERICR&RE X 2Ny Md=1.0cm)IZFASLL,
37°C THSARFHINET %,
26m SIRJ—ITIEER (A)
0.3m¢ EEER (B)

QOEEFRBROAMERINL, ® 3P IEME, KExT
RRIC37CICHIE I N =D HE N EETT405NMDIE
EZ{t&3~59REEH L, ZTOMPERIE D 51
PEEY) DR EZE{E %K 3 (A ODtest),

QERIERISEROICERARDRICEBRHFRE
(0.25mM MgClLEEBOIMI IR/ —ILT I L 4R1E
A&, pHO.5) %I, LECRAMERICER(EET- T EY
VDRI % 3K 8 % (A ODblank).

55T HE
__ AOD/min (AOD test—AOD blank) X 3.00(né) X # Rfg =
U/mé = 18.5X1.0X0.1(me)
= AOD/minX1.62 X FHFIRBX
18.5 : p-Nitrophenol® X IJ LS FRFEiREL
1.0 : SRR (cm)
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