(Diagnostic Reagent Grade)

AsahiKASEI

INQUIRY NEEDED
ASAHI CHEMICAL ENZYMES

SPHINGOMYELINASE [SPC]

from Streptomyces sp.
(Sphingomyelin cholinephosphohydrolase, EC 3.1.4.12)
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Preparation and Specification
Appearance

Properties
Substrate specificity
Molecular weight

Isoelectric point
Michaelis constant

:pH 86

: White to brownish amorphous powder, lyophilized

- See Table 1
- 375 kDa (SDS-PAGE)

: Sphingomyelin 045 x 1073M

Optimum pH 1 7.0-8.0 Figure 1
pH stability :5.0-80 (37T, 60 min) Figure 2
Thermal stability : Stable at 40C and below

(pH7.2, 10 min) Figure 3

Storage stability

: At least one year at —20C

Effect of detergents : See Table 2

Effect of metal ions : See Table 3

Stabilizer - Mg2+

Activators : Mg?*, Mn#*, Non-ionic detergents
Inhibitor :EDTA

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of sphingomyelin when
coupled With alkaline phosphatase (T —08) and choline oxidase (T —05) .

Sphingomyelin + H20
Phosphorylcholine + Hz0

Choline + 2 Oz + H20

SPC

—— (Ceramide + Phosphorylcholine

ALP

Choline + HsPOu

—N

COD

E—N

Betaine + 2 H:02

POD
2 H202 + 4-A A + Phenol

— Quinoneimine dye + 4 Hz0
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Table 1. Substrate specificity

Table 2. Effect of detergents on SPC activity

Substrate Relative activity (%) Detergent (0.1%) Relative activity (%)
Sphingomyelin 100 None 100
Lecithin 0 Adekatol NP-700 335
Lysolecithin 0 Adekatol PC-8 426
Phosphatidylethanolamine 0 Adekatol SO-145 367
Phosphatidylserine 0 Pluronic L-61 267
Phosphatidylinositol 0 Triton X-100 358

Sodium deoxycholate 0
Table 3. Effect of metal ions on SPC activity Sodium lauryl sulfate 0
Metal (2 mM) Rerative Activity (%) Sodium lauryl benzene sulfonate 0
None 2
MgCl2 97
MgSOa4 97
MnCl2 100
CoCl2 39
NiCl 6
CaClz 3
Na=MoO4 1
ZnS0a4 1
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pH pH Temperature (C)
O : Acetate buffer 37°C, 60 min. pH 7.2, 10 min.
@ : Bis Tris-NaOH buffer o : Acetate buffer O : None
A Tris-HCI buffer o : 3,3-Dimethylglutarate-NaOH buffer ® . +50 mM Mgcl.
4 : Glycine-NaOH buffer A : Citrate-NaOH buffer
< Bis Tris-NaOH buffer
m : Tris-HCI buffer
o Gricine-NaOH buffer
Assay B Unit definition

M Principle

The assay is based on the increase in absorbance at
540 nm as the formation of dye in the following reaction

SPC

Sphingomyelin + H.O —— Ceramide
+ Phosphorylcholine

ALP
Phosphorylcholine + H,O ——= Choline + H3PO4

COD
Choline + 202 + H,O ——= Betaine + 2H20:

POD

2H:02 + 4-AA + TODB ——= Dye + 4H:0
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One unit is defined as the amount of enzyme which
hydrolyzes 1 umole of sphingomyelin per minute at 37C
under the conditions specified in the assay procedure.

M Reagents
1. Reaction mixture

0.2 M Tris-HCI buffer pH 80

10 mM MgCl: solution

10 mM sphingomyelin solution ”

500 U/ml ALP solution ?
120 U/ml COD solution ¥
100 U/ml POD solution ¥
0.2 % 4-AA solution

0.25
0.20
0.10
0.02 ml
0.084 ml
0.02 ml
0.10 ml

ml
ml
ml



0.2 % TODB solution 0.10 ml
1.0 M NaCl solution 0.01 ml
1% (W/V) Triton X-100 solution 0.10 ml
Distilled water 0.016 ml

1): 10 mM sphingomyelin solution
Dissolve 75.3 mg of sphingomyelin with 10 ml of 5%
(W/V) Triton X-100.
2): 500 U/ml ALP solution
Dissolve 5000 U of ALP with 10 ml of 10 mM Tris-
HCI buffer pH 9.0.
3):120 U/ml COD solution
Dissolve 1200 U of ALP with 10 ml of 10 mM Tris-
HCI buffer pH 8.0.
4): 100 U/ml POD solution
Dissolve 1000 U of ALP with 10 ml of distilled water.
2. Enzyme dilution buffer
10mM Tris-HCI buffer pH 8.0 containing 0.1% (W/V)
TritonX-100 and 10 mM NaCl.
3. Reaction stopper
1.0% (W/V) SDS solution
SDS: sodium dodecyl sulfate
4. Reagents:
Tris (hydroxylmethyl) aminoethane: Sigma Chemical Co.
# T-1503
MgClz-6H20: WaKo Pure Chemical Industries, Ltd.
#131-00162
Spingomyelin: Sigma Chemical Co. # S-7004
ALP: Asahi Kasei Pharma Corporation # T-08
COD: Asahi Kasei Pharma Corporation # T-05
POD: Sigma Chemical Co. Type I #P-8250
4-AA: NACALAI TESQUE, INC. Special grade
#01907-52
TODB (N, N-Bis (4-sulfobutyl) ~3-methylaniline, disodium
salt) : Dojindo Laboratories #0C22
NaCl: WaKo Pure Chemical Industries, Ltd. #191-01665
Triton X-100: The Dow Chemical Company
SDS: NACALAI TESQUE, INC. #316-06

B Enzyme solution
Weigh about 20 mg of test sample exactly and add
enzyme dilution buffer to make a Total of 20 ml. Dilute it
with enzyme dilution buffer as required.

AsahiKASEI

B Procedure

1. Pipette accurately 1.0 ml of reaction mixture into a small
test tube and preincubate at 37C.
2. After 3 min, add 40 ul of enzyme solution and mix to
start the reaction at 37C.
% In the case of a test blank add 40 ul of enzyme
dilution buffer in place of enzyme solution.
3. At 10 min after starting the reaction, add 2.0 ml of the
reaction stopper to stop the reaction.
4. Measure the absorbance at 546 nm.
Absorbance sample : As/min
blank  : Ab/min
0.070Abs/min = AA/min = As/min — Ab/min
= 0450Abs/min

M Calculation

. AA/10 1 3.04 1
Activity (U/mg) = —o5=—7m= * —5= 501 ¥ X
16 : millimolar extinction coefficient of TODB at 546 nm
(ecm®/ umole)
1/2 : a multiplier derived from the fact that 2 mole of H202
produces 1 mole of dye
2 :a multiplier derived from the fact that 1 mole of
sphingomyelin produces 2 mole of dye
10 : reaction time (min)
3.04 : final volume (ml)
0.04 : volume of emzyme solution (ml)
X : concentration of the sample in enzyme solution
(mg/ml)

Storage
Storage at —20TC in the presence of a desiccant is
recommended.
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SPC &M AIRE % (Japanese)

1. SUGEEER A
02M kY A — HCI buffer pH8.0 0.25 ml
10mM HEfb~ 7 4 7 AR 0.20 ml
10mM A7 4 ¥ T3 Vs Y 010 ml
500U/ml ALP ¥ 2 002 ml
120U/ml COD i ® 0084 ml
100U/ml POD i ¥ 0.02 ml
0.2% 4-AA VTR 010 ml
0.2% TODB ¥ 010 ml
1.OM ¥ b ) LA 001 ml
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1% (W/V) ) b > X-100 i 0.10 ml
LN 0.016 ml
1):10mM A7 4 > T3 UE
AT 4TI T753mg & 5% (W/V) ~1)
> X-100 ¥ 10ml THEMEST 5,
2) :500U/ml ALP ¥
ALP 5000 H47 (U) % 10mM Y Z — HCI %
i pHI.0 10ml TS 56
3) :1120U/ml COD i
COD 1200 Hifi. (U) # 10mM b 1) A — HCI #%
i pH8.0 10ml TS 56
4) 1100U/ml POD i
POD 1,000 H47. (PPU) & 587K 10ml CTHEFET %,



2. FUBME I
1.0% (W/V) SDS i
SDS: F7 ¥ Vil S ~ ) o A

3. PSR A AT BRI
0.1% TritonX-100 & 10mM NaCl # &% 10mM
MY A — HCI #4873 pHS8.0
M)A (e FEFIRAFN) TI AT

U~k #T-1503

WAL~ 7 v A ADGHESE T2E8 #131-00162
AT Ay TIL) vt #S-7004
ALP: JifbR 7 7 —~#  #T-08
COD: Jufbm 7 7 —~# #T-05
POD: ¥ 7 ~ft# Type I #P-8250
A4-AA: FHTA4 T ATFE Bk #01907-52
TODB (N,N-Bis (4-sulfobutyl) -3-methylaniline,
disodium salt) : [F{-fb==WF7ERT  #0C22
WAL MU oA DGR TR #191-01665
Triton X-100 : Dow Chemical 1%
SDS: F 947 A7 #316-06

I. BREME

i 20mg ZRE ISR D . BRERARHETE A
% 20ml &9 %,

Z O % R ERARAE CEEARS 50
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W (U/mg) = —— X

. BIEHIEE

1 /NRBRAS I BUR R R AL 1.0ml 372 & IEAE 12 531E
L. 37C T iy %o
2. 3 e, BESRARHE 40 ul % IEREZIN 2 CHRA
L. 37CCRIGZFIGT %,
MEMIIRER AR O D O I ZEEREMRAHE 40 ul
A%
3. 10 ., ROSEIRTE 2.0ml Z N2 CTRA L. X
5 &Y %,
4. 546nm 12 BT AWEE A HET 5.
KD B NFWOBE 2 BRI IZ O WTIE As
BRI OWTIE Ab &4 5,
0.070 Abs./min = AA = (As—Ab) = 0450 Abs./min

EtE

AA/10 1 3.04 1

X — X —

160 x 1/2 2 0.04 X

16 : TODB @ 546nm 2B+ 5 3 BT AR
(cm?/ umole)
1/2 :H:Oz 2 BNV R 1 BEVDBERTLILIZLD
R
2 AT A YTIT) Y 1LENDS HeO2 2 B IVHERL
THI LI B
10 : FUSHER (min)
304 : FUSHE R (ml)
004 : st L g ek R (mD)
X EEERARNROMEIERE (mg/ml)



