WD 03/ 056031 PCT/1T02/00811 1 Analytical nethod for detecting al kaline
sphi ngonyel i nase and kit for use in such nethod. The present invention

rel ates twoan/ssal yti cal nmethod for assessing the preseneeTafroxiogal i ne
sphi ngonmyel i nase in the stools or biological fluids of patients in need of
such an assessnment. The invention also relates to a kit for carrying out
the anal ytical nethod. Morre particularly the nmethod of the present
invention is an in vitro fluorometric nmethod for detecting al kaline

sphi ngonyel i nase which, as wll be described in detail hereinbelow, is a
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endocytosed SM ceram de nediated cell signalling, atherogenesis, termnal

differentiation, cell cycles arrest, apoptosis, inflanmation, and the
regul ati on onkaalgtmlarlyttrlesmatbgqufsté@ present invention is an in vitro

fluorometric method for detecting alkaline sphingomyelinase which, as

will be described in detail hereinbelow, is a marker of serious
pathological states such as colon cancer and familial adenomatous
polyposis.

The enzyme sphingomyelinase (sphingomyelin phosphodiesterase,
SMase) catalyzes the hydrolysis of sphingomyelin to ceramide and
choline phosphate.

Three different types of SMase (acidic, neutral and alkaline) have been
identified to-date, which occur as several iso-forms, as follows:

- lysosomal acidic SMase (A-SMase);
- cytosolic Zn?+-dependent acidic SMase;
- membrane neutral magnesium-dependent SMase (N-SMase);

- cytosolic magnesium-independent N-SMase; and
- alkaline SMase.

SMases have been shown to play a role in a wide variety of physiologic
and pathological processes, including: lysosomal hydrolysis of
endocytosed SM, ceramide mediated cell signalling, atherogenesis,
terminal differentiation, cell cycles arrest, apoptosis, inflammation,
and the regulation of eukaryotic stress responses.

In contrast to acidic and neutral SMase, which are currently present in
cells as lysosomal and membrane-bound enzymes, respectively,



In contrast to acidic and neutral SMase, which are currently present in
cells as |ysosomal and nenbrane-bound enzynes, respectively, WO 03/056031
PCT/ 1 TO2/WO0®3456021 al kal i ne SMase exhibits tissue and specipe3/indeddogrience. I n
human beings, the al kaline SMase is found in intestinal nucosa and bile.

Al kal i ne SVase starts to appear in the cﬂJodenum reaches a high level in
the intestine, especially in the distal part of the jejunum and occurs in
consi derabl e anounts in the colon and rectum This SMase presents optinal
al kaline pHat 9.0, is Mt+- independent bil e salt-dependent and
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First, the enzyme may be responsible for the hydrolysis of the dietary
sphingomyelin occurring substantially in milk, eggs, meat and fish.
Second, this enzyme may regulate cholesterol absorption. Third, the
presence of alkaline SMase along the intestinal tract and its selective
decrease detected in colorectal carcinoma suggests that this enzyme
plays a role in intestinal carcinogenesis, since under physiological
conditions, it stimulates apoptosis and protects the intestinal mucosa

against carcinogenesis.

Previous studies have also shown that, under physiological conditions,
alkaline SMase is dissociated by bile salts from intestinal mucosal
membrane to the lumen. However, under pathological conditions,
whereby bile salt concentration is abnormally increased, the
dissociation of alkaline SMase by bile salts may exceed the
biosynthesis of the enzyme, resulting in a low level of activity of
alkaline SMase in the mucosa, and an abnormally increased excretion
of the enzyme in the faeces or in biological fluids, i.e. bile.
Consequently, the excess of alkaline SMase excreted in the stools or in
biological fluids over normal, basal values, may be interpreted as a
valuable diagnostic marker for colon rectal carcinoma and familial
adenomatous polyposis, hence; the need of a reliable assay for
detecting alkaline SMase in the stools or in biological fluids of patients
likely to be suffering from the aforesaid pathologies of the intestinal



al kal i ne Svase in the mucosa, and an abnormally increased excretion of the
enzyne in the faeces or in biological fluids, i.e. bile. Consequently, the
excess ofwelokabdose SMase excreted in the stools or in bi @cegreaosfil ui ds
over normal, basal values, nay be interpreted as a val uable diagnostic
marker for colon rectal carcinoma and f&vilial adenomatous pol yposi s,
hence; the need of a reliable assay for detecting alkaline Svase in the
stools or in biological fluids of patients likely to be suffering fromthe
aforesaid pat hol ogi es of the intestinal W 03/056031 PCT/IT02/00811 3
tract. In addition, sone bacteria strains (e.g. Streptococcus ternophilus
Lact obacilli) %%ntaln hi gh | evel s of SMase, and the assessnent of alkaline
SMase may prOV|de a method to evaluate changes in the nunber of said
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chromogenic analog of SM or colored and fluorescent derivatives of

neutral SM.

These known commonly used assays are not entirely satisfactory since
they are potentially very hazardous insofar as they are radioactive
assays and less sensitive than a fluorometric assay.

An object of the present invention is to provide a reliable, unexpensive
assay for alkaline SMase in the stools or biological fluids of patients
likely to suffer from colorectal carcinoma and familial adenomatous
polyposis, or gall bladder or liver diseases, which overcomes the
drawbacks of the known methods.

A further object of the present invention is to provide an analytical kit
for use in the aforesaid assay.

Another object of the present invention is the assessment of bacterial
colonization in different health conditions or following diseases or
treatment with drugs or probiotics or food supplements.

The fluorometric, indirect assay method of the present invention is
grounded on the following sequence of reactions.



pol yposis, or gall Dbladder or |iver diseases, which overcones the
drawbacks of the known nethods. A further object of the present invention
is to prowoda/osd3nnal ytical kit for use in the aforesai dprazsgagoognot her
obj ect of the present invention is the assessnent of bacterial

col oni zation in different health conditibns or foll ow ng di seases or
treatnment with drugs or probiotics or food supplenents. The fluoronetric,
i ndi rect assay method of the present invention is grounded on the

foll owi ng sequence of reactions. W 03/056031 PCT/1T02/00811 4 Under the
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Reagent”) yelding the highly fluorescent compound resorufin. Fluorescence
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530- 560 nm artthif lluttee soenmande tiacthico presenz8 OofnhorseBasksh qrerdvkielaaé oisesai d
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Fluorescence 1s measured with a fluorocount microplate fluorometer

using excitation at 530-560 nm and fluorescence detection at 590 nm.

Based on the aforesaid reaction sequence and fluorescence detection
means, the assay method of the present invention for assaying alcaline
SMase comprises the following steps which refers to stools. However, it
will be apparent to a person skilled in the art that this method can be
easily applied also to biological fluids such as bile with appropriate

routine variations,
1) collecting a sample of a patient's stools and drying it up;

2) weighing about 3-4 grams of the dried up sample and
suspending it in 20 ml of a homogenization buffer containing 0.25 M
sucrose, 0.15 M KC1, 50 mM KH2PO,4, pH 7.4;

3) centrifuging the sample at 4000 rpm at +4°C for 60 min;

4) recovering the supernatant and centrifuging again for 15 min. at
4000 rpm at +4°C;

5) measuring protein content in supernatant with the Pierce
Protein Assay with bovine serum albumine as standard using for each
sample a range of protein concentration between 32 mg/ml and 40
mg/ml and pipetting 25 pl of each sample into well;



1) collecting a sanple of a patient's stools and drying it up; 2) weighing
about 3-4 grans of the dried up sanple and suspending it in 20 m of a
honogeni zeniwnsdaf f er containing 0.25 M sucrose, 0.15 M ROr/TaEosNM KH2PO4,
pH 7.4; 3) centrifuging the sanple at 4Q00 rpmat +4C for 60 mn; 4)
recovering the supernatant and centrifudging again for 15 mn. at 4000 rpm
at +4C, 5) neasuring protein content in supernatant wwth the Pierce

Protein Assay with bovine serum al bumi ne as standard using for each sanple
a range of protein concentration between 32 ng/m and 40 ny/m and

pi petting 25 of kNtio ; / %%Jf)l 5 6)
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each st andar &@¢REdimehegpneendrateonypt 3aMsphi ngonyel in (29 M, incubating
for 1 hr at 37C as the sanples; 9) after 1 hour, adding 100 | of reaction
buffer contaiping. 50, MM Tri 7.4, 10 mM (3-gl ycerophosphate, 750 gM
ATP, 5 MV EDFA Bﬂ%a@@ﬁ,e@t%ﬁcé\%p];a lex Red, 8 Uni alkaline
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9) after 1 hour, adding 100 pl of reaction buffer containing 50 mM
Tris/HC1 pH 7.4, 10 mM -glycerophosphate, 750 pM ATP, 5 mM
EDTA, 5 mM EGTA, 100 pM Amplex Red, 8 U/ml alkaline

phosphatase, 0.2 U/ml choline oxidase, 2 U/ml horseradish peroxidase;

10) incubating the reactions for 1 hour or longer at 37°C, protected

from light;

11) measuring the fluorescence in a fluorescence microplate reader
using excitation in the range of 530-560 nm and emission detection at
590 nm;

12) for each point, correcting for background fluorescence by
subtracting the values derived from the no-sphingomyelinase control.

The invention also relates to a kit for detecting alkaline
sphingomyelinase in a patient's stools or biological fluids according to
the previously disclosed method, which comprises test tubes separately
containing samples of the following reagents:

a) sphingomyelin to be hydrolized by alkaline sphingomyelinase
present in the stools or biological fluids, to give phosphorylcholine;

b) alkaline phosphatase for catalyzing the hydrolysis of
phosphorylcholine to choline;



590 nm 12) for each point, correcting for background fl uorescence by
subtracting the val ues derived fromthe no-sphingonyelinase control. The

i nventi orwelososdal ates to a kit for detecting al kaline sphirngemnpeili nase in
a patient's stools or biological fluids according to the previously

di scl osed net hod, which conprises test ubes separately containing sanples
of the follow ng reagents: a) sphingonyelin to be hydrolized by al kaline
sphi ngonyel i nase present in the stools or biological fluids, to give
phosphoryl chol i ne; b) al kaline phosphatase for catal yzing the hydrol ysis of
phosphoryl chol i ne .choline; WO 0O 0311.PCT/ L TO2/ 0081 c¢) choline

oxi dase for 8§<i di ff‘ﬁldn% %ﬁ]a%% f?roo’ﬁl%zrqggé%%ggrgggihc@;%o%n Bélfosxg(-i?’adi sh
per oxi dase for assisting reaction of hydrogen peroxide with e) Anpler Red
Reagent (10-agget yh-3..7:04:byd XAz : i the kl ﬁiﬁﬁﬁt
conpound res??qu%o%ﬁbggh u ?é%@@%%ﬁ ?% gg%ﬁ%r e?ﬁ%gm%ﬂeoglﬁgplne SMase
present in t perexide vethr bi ol ogical fluids; and f) Iyophilized bacteri al
sphi ngonyel i nase for use as standard concentrate. For the anal ytica

met hod of the present, inyenti,on to be_suitab carried.out, in addition to
the af oresai & ki t Snﬁﬁas ,hef"ﬁ%mf c‘ﬁp&fﬁei}\glé%& Dqlglﬁgro’ﬁﬁ’th@ﬁoﬁ??nﬁﬁdto
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phosphat e, mn?&%%'o(f tﬁlghﬁfﬁﬂe SMase present in the stools or biological fluids;

and
f) lyophilized bacterial sphingomyelinase for use as standard
concentrate.

For the analytical method of the present invention to be suitably
carried out, in addition to the aforesaid kit components, the following

further materials and equipments are required:

Sucrose;

Potassium chloride (KCl);

Potassium phosphate, monobasic (KH2POu4);
Trizma base;

EDTA;

Sodium chloride;

Taurocholate (TC);

Taurodeoxycholate (TDC);

Glycocholate (GC);

Glycochenodeoxycholate (GCDC);
B-glycerophosphate;

ATP disodium salt;

EGTA;

BCA Protein Assay Reagent;

Bovine serum albumine;

A refrigerated centrifuge;

A microplate reader capable of measurement at 550-562 nm, and
A fluorocount microplate fluorometer.



Trizma base; EDTA; Sodium chloride; Taurocholate (TC); Taurodeoxychol ate
(TDC); dycocholate (GC); dycochenodeoxycholate (GCDC); (3-

gl ycer ophwephas@31 ATP di sodi um salt; EGITA;, BCA Protei n APsagTRemgaNt ;

Bovi ne serum al bum ne; A refrigerated centrifuge; A mcroplate reader
capabl e of nmeasurenent at 550-562 nm arld A fluorocount m cropl ate
fluoronmeter. WO 03/056031 PCT/1T02/00811 7 In order to acconplish the
gquantification of Svase activity, the follow ng neasures should be taken.
Standard Curve Preparation The kit is supplied with a standard preparation
of SMWase, it consists of Dbagterial extr ont ai.nj a type.of SMase that
works at pH o8 SFer FBI ?%Wlsg’petilgt iqélr%l%?ff&?ﬁoa‘ 93 §§@?38r r?é&v %%t e a
SMase cal i br &lioninpuneaesumis|shivald he takemdar d concentrate to mnake seri al
dilutions. Reconstitute the SMase standard with 1 m of assay buffer (pH

9.0); this reconstitution produces_a stock solution of 96 mJ . Pipette
0.500 m of assay buffer intctaadard (irve Reeppratianock sol uti on

The kit is supplied with a standard preparation of SMase, it consists of
bacterial extract containing a type of SMase that works at pH 9. The
following operations should be performed.

Generate a SMase calibration curve: dilute the standard concentrate to

make serial dilutions.

Reconstitute the SMase standard with 1 ml of assay buffer (pH 9.0);
this reconstitution produces a stock solution of 96 mU/ml].

Pipette 0.500 ml of assay buffer into each tube. Use the stock solution
to produce a dilution series. Mix each tube thoroughly before the next
transfer. The undiluted standard serves as the high standard (96
mU/ml), and the standard curve will contain the following
concentrations (mU/ml): 96-48-24-12-6-3. Buffer serves as the zero
standard (0 mU/ml).

Typical Standard Curves

In Figure 1 the standard curve is shown for demonstration only. A
standard curve should be generated for each set of samples assayed.

Calculation of Results

Average the duplicate readings for each standard and sample and
subtract the average zero standard fluorescence.

Plot the fluorescence for the standards versus the activity (mU/ml) of
the standards and draw the best curve. To determine the SMase
activity of each sample, first find the fluorescence value on the y-axis



to produce a dilution series. Mx each tube thoroughly before the next
transfer. The undiluted standard serves as the high standard (96 mJm),
and t he swendasa@3curve will contain the follow ng concentcattre®s(iniy m):
96- 48-24-12-6-3. Buffer serves as the zero standard (O mJ/m). Typical
Standard Curves In Figure 1 the standar ® curve is shown for denonstration
only. A standard curve should be generated for each set of sanples
assayed. Calculation of Results Average the duplicate readings for each
standard and sanple and subtract the average zero standard fl uorescence.

Plot the fluqgrescenceg for th nda e e WLt ym ( of the
st andar ds ancﬁlncﬁlr %&%’ﬁeag%"sr Zogll}railgl.ndefrggcshla%eér%&aﬁg&&hcéﬁ g{?/ag% %zfc |vl¥gt g}f of each
sanpl e, firstinfarpectidne ektemdest evensioad| limeorot hlee yxaxis apl 0s¢adboeUBL

PCT/ 1 T02/ 0081.4,...8 &Q&iin%)@MQQe 3191 5,'zont al line to the standard curve. At
t he point of mtgrsection, extenc? a vertical line to the x-axis and read

the corresponding Svase activity. The described nethod is able to assay
S:\/Esle_ act Is \I\//L he Aedtiribed; methéBss ablﬁ:semo ?@gﬁjr mds@matcﬁv;tbeiln;l Ditﬁ{]!tittlﬁ(ﬁfﬁ ect
al kal i ne e in, an, or gani sanpl e, ssay, specifi.ca t he al kal i ne
Shase the mePRBR dSaloRe th; thiamtentto defl kRS SMASH A REEAM Shhoos
activity. Inshangtle. the honogeni zation buffer is at neutral pH, but it have
not protease and phosphatase inhibitors to exclude the neutral SMase

since the latter is sensitive to activities of proteases and phosphat ases
and i s consedeasday spdvificalbthy alkekne srMpsedhe method uses conditions

that detect the acid and neutral SMases activity. In fact:

- the homogenization buffer is at neutral pH, but it have not
protease and phosphatase inhibitors to exclude the neutral SMase
since the latter is sensitive to activities of proteases and phosphatases
and is consequently inhibited by these enzymes;

- in the homogenization buffer the MgClz is absent to block the
activity of Mg dependent neutral SMase;

- the reaction buffer contains B-glycerophosphate and ATP to
preclude acid SMase moreover activity at neutral pH, in this buffer
EDTA and EGTA are present in high concentration to inhibit neutral
SMase.



in the honogeni zation buffer the Mgl 2 is absent to block the activity of
My dependent neutral SMase; the reaction buffer contains

(3-gl ycerwphospdoat e and ATP to - preclude acid SMase noreoPem/1aeiogilt y at
neutral pH, in this buffer EDTA and EGIA are present in high concentration
to inhibit neutral SMase. WD 03/0560319PCT/|T02/00811 9 \Wat is clai med
is: 1. Anmethod for detecting al kal i ne sphingonyelinase in a patient's
stools, which conprises the followi ng steps: 1) collecting a sanple of a
patient's stools and drying it up; 2) weighing about 3-4 grans of the dried
up sanple and suspending it in 20 m of a honobgenization buffer containing
0.25 M sucrose, 0.15 MKA, 50 nM KH2PO4, pH 7.4; 3) centrifuging the
sanpl e at 400hatpim daimddif:or 60 nin; 4) recovering the supernatant and
centrifuging again for 15 mn. at 4000 rpmat +4C, 5) measuring protein
content in supernatant. with the Pierce _Protein Assay wi th bovine serum

al bumi ne as dt andéy methodidor detesting alkahﬁpespénnmfa@eﬁnaiﬁm ajpatient's

concentrat i ogies WeRRRh3D i1 §ds tHedFolBwin®ktdpsand pi petting 25 | of each
sanple into well; 6) adding to each 25 | sanple 65 gl of assay buffer

containing 50 mM Tris/HCL, 2 nM EDTA, 0.15 M NaC pH 9.0 and 10 gl of 29 M
sphi ngonyel i n) andcolleasspy shufplenf agditienthy dteolsadiddiyifg ifDg; GC, GCDC) in
the concentration of 3 MM 7) incubating at 37C for 1 hr; 8) pipetting 100

| of each standard |yophilized bacteri al ] :
2) weighing about 3-4 grams of the dried up sample and

suspending it in 20 ml of a homogenization buffer containing 0.25 M
sucrose, 0.15 M KCl, 50 mM KH2POy4, pH 7.4;

3) centrifuging the sample at 4000 rpm at +4°C for 60 min;

4) recovering the supernatant and centrifuging again for 15 min. at
4000 rpm at +4°C;

5) measuring protein content in supernatant with the Pierce
Protein Assay with bovine serum albumine as standard using for each
sample a range of protein concentration between 32 mg/ml and 40
mg/ml and pipetting 25 pl of each sample into well;

6) adding to each 25 pl sample 65 ul of assay buffer containing 50
mM Tris/HCl, 2 mM EDTA, 0.15 M NaCl pH 9.0 and 10 pl of 29 pM

sphingomyelin and in assay buffer adding bile salts (TC, TDC, GC,
GCDC) in the concentration of 3 mM;

7 incubating at 37°C for 1 hr;
8) pipetting 100 ul of each standard lyophilized bacterial
sphingomyelinase and 10 pl of sphingomyelin (29 uM), incubating for 1

hr at 37°C as the samples;

9) after 1 hour, adding 100 pul of reaction buffer containing 50 mM
Tris/HCl pH 7.4, 10 mM B-glycerophosphate, 750 uM ATP, 5 mM



sphi ngonmyel i nase and 10 | of sphingonyelin (29 M, incubating for 1 hr at
37C as the sanples; 9) after 1 hour, adding 100 | of reaction buffer

cont ai ni NyOIB/0eduB1 Tri s/ HO pH 7.4, 10 nM ( 3- gl ycer ophosphaCe/IT230sgM ATP, 5
mM WO 03/ 056031 PCT/1T02/00811 10 EDTA, 5 nmM EGTA, 100 M Anpl ex Red, 8
Um alkaline phosphatase, 0.2 Uni chéfi ne oxi dase, 2 U nl hor ser adi sh
peroxi dase; 10) incubating the reactions for 1 hour or |onger at 37C,
protected fromlight; 11) neasuring the fluorescence in a fluorescence

m cropl ate reader using excitation in the range of 530-560 nm and eni ssion

det ecti on at sﬂ%ﬂt Eilgﬁq%ﬁacfbtfogﬂli A leg‘:tl’{élﬂ fagr UPAEK i R4

fl uorescence e va s deri

no- sphi ngorry@lhiomh@tasen@ 2dV/ml choliffeeoxidadmd B méd harsaradispperoxidass;
biological fluids. 3. Akit for detecting al kaline sphingonyelinase in a
patient's stools or biological fluid V\/mch corrprlses t est tubes separately
cont ai ni ng saMpl esnabating thy reaqtinps Pagboyr o) losgar agohl &l ipvotest ‘?£
hydrol i zed byyqghHKglhthe sphi ngonyelinase present in the stools or

bi ol ogi cal fluids, to give phosphorylcholine; b) alkaline phosphatase for
catal yzing the hydroly5|s of phosphoryl choline to choline; c) choline

oxi dase for qi)di maguehy the fhorey@hogan pdhwrestencd)mivopkxte adndbr

per oxi dase foQr.assistin i f r er Red
Reagent (10 SEUlt PRGtath B R0 HDeR an el R o RSP BLSRA R TR
conpound res®90fnm; whose fl uorescence is a

12) for each point, correcting for background fluorescence by
subtracting the values derived from the no-sphingomyelinase control.

2. The method of claim 1, applied to biological fluids.

3. A kit for detecting alkaline sphingomyelinase in a patient's
stools or biological fluid which comprises test tubes separately
containing samples of the following reagents:

a) sphingomyelin to be hydrolized by alkaline sphingomyelinase
present in the stools or biological fluids, to give phosphorylcholine;

b) alkaline phosphatase for catalyzing the hydrolysis of
phosphorylcholine to choline;

c) choline oxidase for oxidizing choline to hydrogen peroxide;

d) horse-radish peroxidase for assisting reaction of hydrogen
peroxide with

e) Ampler Red Reagent (10-acetyl-3.7-dihydroxyphenoxazine) to
give the fluorescent compound resorufin whose fluorescence is a
marker of the alkaline SMase present in the stools or biological fluids;
and



mar ker of the al kaline Svase present in the stools or biological fluids;
and WO 03/056031 PCT/1T02/00811 11 1) lyophilized bacteri al

sphi ngomywbionas@3f or use as standard concentrate. 4. A neCragoXomsii
detecting al kal i ne sphi ngonyelinase in a_biological material froma
patient, conprising the steps of 1) col Licti ng a sanple of the biol ogical
material; 2) suspending the sanple in an honogeni zati on buffer containing
0.24-0.26 Msucrose, 0.14-0.16 M KCl, 45-55 mM KH2PO4, adjusted to about
pH 7.4; 3) centrifuging the sanple at |east once and recovering the
super nat ant; 4) asyr.i.ng, the ntent. i n_superpat ant; ing to
a sanpl e of e gg’b%ﬁﬁg?ngtg%%ggg a qblf}%f)glryethélgﬁ?a? i n‘&%ﬁ?‘ 5§ W qu/ HCl ,
1.9-2.2 mM Ecdrcer@rdte-0. 16 M NaC pH 8.9-9.1, 28-30 M sphingonyelin and an
assay buffer containing bile salts (TC, TDC, GC, GCDC) at a concentration
of 2.9-3.1 6) incubating the assay m xture at about 37C for about 1 hr;
7) mxing a §arrp| A meshed fapdegpcting mlbaling splingomyrdapgeling b

i ncubati ng f Qfa@PRHYrom Y @ttleﬂb@ g.} gQ}le@ﬂ%jsﬂgf reaction buffer

cont ai ni ng 45-55 mM Tri s/ 9-11 nM (3-gl ycerophosphat e,
745-755 gM ATP, 4-6 nmM EDTA 4 6 mM EGTA, 95-105 M Anpl ex Red reagent, 7-9
U m al kal i ng) phoshéaimse sathple 0f 8hédbidlogieal maexil;dase and 1.5-2.5 U m
hor ser adi sh peroxi dase; 9) incubating the reaction mxture for at |least 1
hour at about

2) suspending the sample in an homogenization buffer containing
0.24-0.26 M sucrose, 0.14-0.16 M KCl, 45-55 mM KH2POy4, adjusted to
about pH 7.4;

3) centrifuging the sample at least once and recovering the
supernatant;

4) measuring the protein content in supernatant;

5) adding to a sample of the supernatant an assay buffer

containing 44-55 mM Tris/HCI, 1.9-22 mM EDTA, 0.14-0.16 M NaCl
pH 89-9.1, 28-30 uM sphingomyelin and an assay buffer containing
bile salts (TC, TDC, GC, GCDC) at a concentration of 2.9-3.1 mM;

6) incubating the assay mixture at about 37°C for about 1 hr;

7 mixing a sample from step 6) with 28-31 uM sphingomyelin, and
incubating for about 1 hr at about 37°C;

8) adding reaction buffer containing 45-55 mM Tris/HCl pH 7.3-7.5,
9-11 mM B-glycerophosphate, 745-755 uM ATP, 4-6 mM EDTA, 4-6
mM EGTA, 95-105 uM Amplex Red reagent, 7-9 U/ml alkaline
phosphatase, 0.1-0.3 U/ml choline oxidase and 1.5-25 U/ml
horseradish peroxidase;

9) incubating the reaction mixture for at least 1 hour at about
37°C, protected from light;



37C, protected fromlight; W 03/056031 PCT/1T02/00811 12 10) measuring
the fluorescence using excitation in the range 530- 560 and em ssion

det ecti orwatozabmat 590 nm 5. A nethod as clained in clai mca/iTednesai n, for
each sample, the fluorescence reading is corrected for background
fluorescence by subtracting the valueslgerived from a no-sphi ngonyel i nase
control. 6. A nethod as clainmed in claim4 or 5 wherein the protein
content is neasured by the Pierce Peotein Assay. 7. A kit for detecting
al kal i ne sphi ngonyelinase in a biological sanple obtained froma patient

conpri si ng: sphi ngonyel in al kal i ne S . C) C ' Xi dase,
d) horseradi @)pe%%ﬁ%ﬁgébg, %h%gi%%ﬁf%rncﬁe%&ggage2%3,%&% l?yt)tolﬁh?%léé;g'?@éct eri al
sphi ngonyel i &9eaandBemissien Hetectibndt atenitfPlaninal i ne sphi ngonyel i nase

substantially as described herein with reference to the figure. 9. A kit

for detecting alkaline_ s hinqonyelhnase_substantlalIy as describﬁg herei n
with referene to methpd aseclaimed in claim 4, wherein, for each sample, the

fluorescence reading is corrected for background fluorescence by
subtracting the values derived from a no-sphingomyelinase control.

6. A method as claimed in claim 4 or 5, wherein the protein content

is measured by the Pierce Peotein Assay.

7. A kit for detecting alkaline sphingomyelinase in a biological
sample obtained from a patient comprising:

a) sphingomyelin

b) alkaline phosphatase,

c) choline oxidase,

d) horseradish peroxidase,

e) Amplar Red reagent,
) lyophilized bacterial sphingomyelinase.

8. A method of detecting alkaline sphingomyelinase substantially
as described herein with reference to the figure.

9. A kit for detecting alkaline sphingomyelinase substantially as
described herein with reference to the figure.



