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Starting from the high affinitys, receptor ligan@®, (PB28), we synthesized amino derivat&and coupled

it to an NHS-ester activated sepharose stationary phase column to elute a crude protein prepared by lysed
human SK-N-SH neuroblastoma cells. We characterized the-FI2&E gel electrophoresis stained bands

by MALDI-MS and LC-MS-MS analysis. The MASCOT MS-MS ion search program led to the identification

of the protein components. The six eluted proteins had a molecular weight ranging from 13 kDa to 26 kDa
and were human histone proteins. A human 40S ribosomal protein S3 (SwissProt accession number: P23396)
was also identified as a comigrated band. The human histone proteins that were characterized were H3.3A
histone (NCBI accession number: 51859376), H2B histone (NCBI accession number: 1568557), H2A.5
histone (NCBI accession number: 70686), H1 (NCBI accession number: 22770677), and H2.1 histone
(SwissProt accession number: P16403). These results disclosed a dual hypothesis aboredbgtor,

that is, that it is formed by histones or that theligands also bind histone proteins.

Introduction Chart 1. Potent and Selective, Receptor Ligands

Sigma ) receptors are classified in ando, subtypesand NH
are localized in different tissues, including the central (CNS) Q\NJ\NQ
and peripheral nervous systefb the CNS, these receptors o B4y
are involved in the modulation of neurotransmitter release, in ? ?
memory and cognitive processes, and in locomotor activity, pTe
whereas their role in the peripheral nervous system and their
signal transduction have to be clarifié&ch. Moreover,o; and
03 receptor protein expression in normal tissues is lower than
that in the corresponding tumor tisst&sTo date, theo;
receptor has been clonédyhereaso, subtype isolation and
characterization have not been carried out yet.

Consideringo, receptor overexpression in several tumor
tissued,10 potent and selective, ligands could be employed

?jcr:sidIggscsﬂihtoaéab:é;grg?r S?S:;SC%%'lgli\?&%lech |rtr;1aeg|ng same effect in human SK-N-SH neuroblastoma cell line. As
i que . 9 previously demonstrated, in this cell line, thgreceptors were

d|agnost|_c po;entlal 0b> rec_eptor agents has been sugg_ested, overexpressed, whereas the receptors were found in low-

the physmloglcal role .Of t.h's receptor and the mechan!sm of affinity state so that the human SK-N-SH neuroblastoma could

overexpression induction in _tumor cells need to_ _be elucidated. be considered a specific in vitro model to evaluate drug activity
Even though several questions need to be clarifigdeceptor at thea, receptort?

ligands can be considered a tool for cancer diagfiveisd a Considering thlat the human SK-N-SH neuroblastoma is a

novel pharmacological perspective in cancer thef8py.To : 9 ) )
date, the endogenous ligand for thereceptor, if it exists, is selective biological matrix foo, receptors and compourgis

unknown, and the signal pathway involved in receptor activation tN€ most potent and selective receptor agonist studied we
has to be discovered. Furthermore, the best knowweceptor ~ developed an affinity chromatography method to isolatesthe
ligands, such as DTG (1,3-di-2-tolylguanidine) arg-(1R 5R)- receptor protein by an interaction witha specific s_elector
(E)-8-benzilidene-5-(3-hydroxyphenyl)-2azabiciclo[3.3.1]Jnonan- lInked to the stationary phase. Because compa2imiid not
7-one (L, CB64 D)8 (Chart 1), display poor selectivity toward have the structl_JraI requirements to couple the stationary phase,
the o1 subtype. A great contribution to better understandsthe W€ remodeled it to compound| introducing an amino group
physiological role and the corresponding biochemical pathway ©N the aromatic ring to link the column-p_acked stationary phase
could be made by protein isolation and characterization. by covalent bond (Scheme 1). The amino group was inserted
Recently, we developed severalligandsi®-2! and among in the position where, as demonstrated by previous SAFIR
them, 1-cyclohexyl-4-[3-(5-methoxy-1,2,3,4-tetrahydronaphtha- (structure-affinity relationship) studied} a substituent introduc-
len-1-yl)propyl]piperazined, PB28) (Chart 1) displayed high tion on the tetralin moiety should not affegt receptor affinity
o, receptor affinity and potent agonist activiy.We also and activity. The linkage to the stationary phase was monitored
demonstrated that compourdinduced caspase and p53 in- by UV analysis thrqugh the production fhydroxysuccinimide
dependent apoptosis and modulated P-glycoprotein expressioNHS) as the leaving group, and the human SK-N-SH neuro-
in the MCF-7/Adr adriamycin-resistant cell line partially revert- Plastoma protein suspension was eluted across the supported

ing the MDR leveR3 Similarly, compound2 determined the stationary phase. The proteins separated by elution through the
column were monitored by SDSPAGE gel electrophoresis,

* Corresponding author. Tel:+39-080-5442727. Fax:+39-080- and the resultant bands were characterized using MALDI-MS
5442231. E-mail: colabufo@farmchim.uniba.it. and LC-MS-MS analyses.
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aReagents: (A) N@BF4; (B) SnCh, HCI; (C) 0.2 M NaHCQ and 0.5 M NacCl buffer at pH 8.3.
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Chemistry. Compound4 was synthesized as depicted in
Scheme 1. The nitration of compouBdy nitronium tetrafluo-
roborate (N@BF,) afforded a mixture containing 1-cyclohexyl-
4-[3-(5-methoxy-8-nitro-1,2,3,4-tetrahydronaphthalen-1-yl)propyl]-
piperazine 8), along with the 6-nitro- and 6,8-dinitro analogdés.
Flash chromatography of the mixture afforded purified com-
pound 3, which was reduced by SnCin HCI to give the
corresponding amine derivative This latter compound was
used for the coupling with the activated sepharose colémn
The stationary phasewas perfused with compourtdissolved 0
in a specific coupling buffer. The nucleofilic substitution
afforded the functionalized stationary ph@geroducing NHS
as a leaving group, which was eluted and monitored by UV "K4=20.3+ 2.5 1M; Bray = 588 + 50 fimol/mg of protein
spectroscopy. The coupling yield calculated was 80%. The B 1000
concentration of compound remaining in the column cor-
responded to a 10% excess of the stationary phase active sites
described in the technical sheet. For compodndhe UV
spectroscopic properties wefgax = 290 nm,e = 2140 in
coupling buffer (0.2 M NaHCg 0.5 M NacCl at pH 8.3), and
€ = 420 in ethanol.

Biological Materials and Methods. RPMI 1640 medium,
trypsin-EDTA, penicillin (10 000 U/mL) streptomycin (10
mg/mL), L-glutamine solution (10R), fetal calf serum, non 0
essential amino acid (169, and sodium pyruvate (100 mM) s
culture flasks and petri dishes were from Corning Glassworks ["H]-DTG (nM)

(Corning, NY). The radioliganc®H]-DTG (58.10 Ci/mmol) was 3Ky = 18.2 + 2.4 nM; Byng, = 830 + 75 fmol/mg of protein
purchased from Perkin-Elmer Life Sciences (Zavantem, Bel- gigyre 1. Representative saturation curves ffiDTG ato: receptors

gium). Compound? dihydrochloride was synthesized in our in eluted membrane preparation (A) and in protein nuclear fraction
laboratories. DTG was purchased from Tocris Cookson Ltd., (B) of the SK-N-SH cells; M) total binding; () specific binding; &)

U.K. The NHS HiTrap column was purchased from Amersham nonspecific binding2Kq (nM) and Brmax (fmol/mg of protein) were
Bioscience (Freiburg, Germany). The human SK-N-SH neuro- obtained by specific binding curve® (<0.0001).Kq (NM) and Brax

blastoma cells were lysédind a protein membrane preparation values are the measssem from three experiments in triplicate. Groups
y P prep of data were compared with the analysis of variance followed by

was obtained. This biological sample was injected into the Tykey's multiple comparison tests (total binding vs specific binding,
affinity chromatography column, and the proteins were eluted total binding vs non specific binding, non specific vs specific binding;
using an appropriate buffer. The eluted proteins were alkalinized P < 0.001).

at pH 8.0 and monitored by SBDSAGE gel electrophoresis

(Figure 2). The SDSPAGE fractionation gave rise to a protein  tively) were digested by an in situ hydrolysis procedure. Each
pattern from which several bands with an apparent mobility peptide mixture was then directly analyzed by MALDI-MS.
ranging from 13 to15 kDa and from 30 to35 kDa were excised.

In detail, three bands at 15 kDa (15A, 15B, and 15C, from higher R€sults

to lower molecular weight, respectively), and two at 32 kDa  The measured molecular mass values were used for searching
(32A and 32B, from higher to lower molecular weight, respec- in the nonredundant NCBI and/or SwissProt protein database

7504

500+

250+

Bound
(fmol/mg of protein)

[*H]-DTG (nM)

7504

5004

2504

Bound
(fmol/mg of protein)




Is the o, Receptor a Histone Binding Protein? Journal of Medicinal Chemistry, 2006, Vol. 49, No4135

A B Table 1. Identification of Proteins Binding Activated Stationary Phése
SwissProt
250 mass NCBI accession
160 band protein (Da) a.a. identification  number
105
75 15A2  histone H3.3A 15285 136 51859376 Q66133
15B*  histone H2B 13775 125 1568557 Q93080
15C¢  histone H2A.5 14053 129 70686
50 32A°  histone H1 22565 226 22770677 P16401
32B°  histone H2.1 21234 212 P16403
35 40S ribosomal 26688 243 P23396
protein S3
ggg 30 a Analyzed by MALDI-MS.? Analyzed by LC-MS-MS.
25

andBpax = 656 4 25 fmol/mg of protein).” Because histones
constitute the protein nuclear fraction, we prepared a crude
SK-N-SH protein nuclear fraction by centrifugation to verify
the specific binding by saturation analysis withi[-DTG. The
curves are depicted in Figure 1B, and #¢(18.2+ 2.4 nM)
andBmax (830£ 75 fmol/mg of protein) values were consistent
with the corresponding results found both in eluted proteins and
in the crude SK-N-SH cell membrane preparation.

Discussion

The affinity chromatography of the crude biological sample
] ) ' ) by neuroblastoma cells afforded the same stained proteins, as
Figure 2. (A) SDS—PAGE gel electrophoresis of eluted proteins from displayed in SDSPAGE gel electrophoresis (Figure 2). To

coupled stationary phase (left) and biomarker proteins (right). (B)-SDS : S . i
PAGE gel electrophoresis silver staining of eluted proteins from the estimate the possible interaction between the uncoupled station

uncoupled stationary phase at pH 3.0. The values refer to molecular &Y phase and the proteins, we previously_eluted the crgde
weight expressed in kDa. proteins through an uncoupled column using buffers with

different pH (7.4 and 3.0). At pH 3.0, the bands with apparent
through MASCOT peptide mass fingerprint for protein identi- molecular weight 13 kDa and 34 kDa were eluted by the
fication. The peptide mass fingerprint strategy was useful for uncoupled stationary phase (Figure 2B). Consequently, these
the identification of the 15 kDa proteins. Indeed, the protein aspecific binding proteins were also eluted together with specific
named 15A was identified as human H3 histone (NCBI binding proteins by the coupled stationary phase. For this reason,
accession number: 51859316), 15B as human H2B histonethe proteins having an apparent mobility of 13 kDa and 34 kDa
(NCBI accession number: 1568557), and 15C as human H2A.5were considered aspecific bands.
histone (NCBI accession number: 70686). This approach was Therefore, we considered for characterization only the stained
not useful for the 32 kDa protein identification because of proteins termed 15A, 15B, 15C, 32A, and 32B (Figure 2A)
several factors such as the comigration of several proteins. Toeluted by the coupled stationary phase. The 15A, 15B, and 15C
characterize the unassigned protein gel bands, these sampleBIALDI-MS characterization revealed that the analyzed proteins
were analyzed by LC-MS-MS. The eluate of thes @verse- are H3.3A, H2B, and H2A.5 human histones, respectively. The
phase chromatography was directly analyzed using the Q-ToF32A and 32B stained proteins were analyzed by LC-MS-MS
mass spectrometer, which was set to fragment on-line up to 3,because of the comigration of several proteins, and 32B was
coeluting the most intense peptides producing daughter ion specconstituted by two different proteins, human H2.1 histone and
tra from which the sequence information on individual peptides 40S ribosomal protein S3.
was obtained. This information was then used to search for Saturation analysis with the radioligand displayed that the
protein databases by the MASCOT MS-MS ion search program, Kq value of PH]-DTG was the same as that determined using
leading to the identification of the protein components. In partic- the crude sample protein of neuroblastoma cells (20.3 and 21.0
ular, the main component of the 32A protein band was histone nM, respectively). To confirm these findings, we prepared the
H1 (NCBI accession number: 22770677), identified on the basis nuclear fraction by lysing neuroblastoma cells because the
of the highest number of peptides matched (12 peptides se-histones are the major protein component of chromatin. Also,
guenced). Similarly, protein band 32B showed as the main pro-in this case, theKy value of PH]-DTG (18.2 nM) was
tein component the human 40S ribosomal protein S3 (SwissProtcomparable to the corresponding values found in the same
accession number: P23396) (12 peptides sequenced) and as thenalysis using eluted or crude proteins.
second component, on the basis of the number of matched Using these findings, we disclosed two different hypotheses.
peptides (6 peptides sequenced), human H2.1 histone (SwissProThe first was thato, receptors are histone proteins, and the
accession number: P16403). The mass and amino acid comsecond was that, ligands also bind histone proteins, besides
position for each analyzed peptide are listed in Table 1. the o, receptors.

The eluted target proteins were desalted, lyophilized, and The human histones are basic proteins classified in H2A,
suspended in an incubation buffer for determining the specific H2B, H3, H4, and H1 subtypes. The last one is not involved in
binding by saturation analysis witRH]-DTG. As reported in the octameric structure of nucleosoma, which is constituted by
Figure 1A,Kq4 (20.3+ 2.5 nM) andBpax (588 + 50 fmol/mg two units of each histone. The human H1 histone is interposed
of protein) values were determined, and these findings were between two nucleosoma, easing their packing.
consistent with the corresponding values previously determined It has been found that the nucleosoma histones undergo
in SK-N-SH cell membrane preparatioiy= 21.0+ 2.0 nM acetylation and deacetylation mediated by histone acetylases
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(HATSs) and deacetylases (HDACSs). These processes influence 8-[3-(4-Cyclohexylpiperazin-1-yl)propyl]-4-methoxy-5,6,7,8-

the DNA accessibility to factors regulating replication, repair,

tetrahydronaphthalen-1-yl-amine (4).1-Cyclohexyl-4-[3-(5-meth-

and transcription. Furthermore, the inhibition of histone deacety- 0Xy-8-nitro-1,2,3,4-tetrahydronaphthalen-1-yl)propyl]piperaz8je (

lation constitutes a novel strategy in cancer the&gy.The

evidence that, receptors are overexpressed in several tumor

tissue8 could be justified by histone deacetylation activity,
which is higher in tumor cells that produces new lysiiNH,
groups providing more sites fas, ligand binding?” Some
reported effects mediated by, receptor agonists, such as
apoptosi$®2?and P-glycoprotein downregulatidhare already
explained with histone activity modulatiéf.Therefore, the
present results led us to considereceptors as histone proteins.
However, o, receptors could be demonstrated to be different

(0.81 mmol, 0.34 g) was dissolved in 95% EtOH (10 mL) and added
in a dropwise manner to a solution of SAC3.2 mmol, 0.61 g) in
HCI (1.8 mL). Then the mixture was heated to reflux for 3 h. After
cooling 5 N NaOH was added and the alkaline solution was
extracted with BIO (3 x 15 mL). The organic phase was washed
with H,0, dried (NaSQy), and evaporated under reduced pressure
to afford a brown oil, which was purified by flash chromatography
with AcOEt/MeOH (4:1) as the eluent, affording compouhih
50% vyield!H NMR ¢ 1.20-1.40 [m, 6H, cyclohexyl (Ch)3],
1.40-2.00 [m, 12H, (G'z)zCH(CHz)z, CyCtheXyl (C"i)z], 2.20—
2.40 (m, 3H, CHN and CHN), 2.54-2.76 (m, 11H, piperazine,

from histones so that histone proteins would be just another P&nzyl CH and Ch), 3.63-3.76 (strm, 5H, OCH and NH, D,O

binding site for g, ligands. In fact, according to another
hypothesisg, receptors would be localized in membrane lipid
rafts and not in the nucleus of hepatocytes usfit]-DTG as

a specific binding control in rat livet

exchanged), 6.57 (d, 1H,= 8.2 Hz, aromatic), 6.75 (d, 1H,=
8.2 Hz, aromatic); GC-MSn/z 387 (M" + 2, 3), 386 (M" + 1,
17), 385 (Mf, 61), 181 (100); ESI-MSn/z 386.3 (MH").
Stationary Phase Coupling ProcedureHiTrap NHS-activated
column bears th&l-hydroxy-succinimide (NHS) esteb) attached

The human 40S ribosomal protein S3 (rpS3) in the 32B band to sepharose high performance via a six atom spacer arm. The active
protein as comigrating with the human H2.1 histone poorly esters are stable in the absence of water. The HiTrap NHS-activated
contributed to the corroboration of one of the two hypotheses column is supplied in 100% 2-propanol to preserve its activity prior
mentioned above. The presence of rpS3 eluted in an affinity 0 coupling. A HiTrap NHS-activated 5 mL column was washed

chromatography fraction, could be explained as originating from
an aspecific bound, even if its involvement in a DNA damage
processing was reporté@33 The enigma related ta, receptor
isolation and characterization could be elucidated using
selector ligands having different structural properties from that
of our compound4. In this way, the histones that we isolated
and identified could be confirmed to be actuadty receptor
proteins.

Experimental Section

Chemistry. Flash column chromatography was performed with
1:40 ICN silica gel at 60 A (1540 um) as the stationary phase.
The melting point was determined in an open capillary on a

Gallenkamp electrothermal apparatus. Elemental analysis (C, H,

by a syringe with ice-cold 1 mM HCI (X 10 mL) at a flow rate
of 1 mL/min. Compoundt! (50 umol) was dissolved in a standard
coupling buffer (5 mL) containing 0.2 M NaHG@nd 0.5 M NaCl
at pH 8.3. The column was sealed, keeping it at@5or 30 min.
Then the excess groups, not coupled to compodndwvere
deactivated, and the nonspecifically bound ligahdas washed
out using buffer A (0.5 M ethanolamine, 0.5 M NaCl at pH 8.3)
and buffer B (0.1 M acetate, 0.5 M NaCl at pH 4.0). First, buffer
A (3 x 10 mL), then buffer B (3x 10 mL), and finally buffer A
(3 x 10 mL) were injected. The column was stored at room
temperature for 30 min and then washed with buffer Bx(30
mL), buffer A (3 x 10 mL), and finally with buffer B (3x 10
mL). In this way, the column was made ready for affinity
chromatography. After use, it was sealed in 0.05 MH\RO, and
0.1% NaN at pH 7.0 until the next experiment.

Measuring of Coupling Efficiency. After coupling, the coupling

N) was performed on an Eurovector Euro EA 3000 analyzer; the solution was washed out from the column with a coupling buffer

analytical results were withig-0.4% of the theoretical values for
the formula given!H NMR spectra were recorded at 300 MHz on
a Mercury Varian spectrometer with CDC4s the solvent. All
values are reported in ppm)( The attribution ofH NMR signals
for compound3 was confirmed byH NMR NOESY. The recording

(3 mL). Then a part of the resulting solution (1 mL) was mixed
with 2 M glycine at pH 2.0 (1 mL). The absorbance of the obtained
solution was determined at 280 nm. The coupling yield calculation
was determined byA — B)/A x 100, whereA = Ayg (coupling
solution) x V (volume of NHS-activated column), ari®l= Ago

of mass spectra was done on an Agilent 6890-5973 MSD gas (post coupling wash after acidificatiory V (volume postcolumn
chromatograph/mass spectrometer and on an Agilent 1100 seriesvash) x 2 (dilution when acidified).

LC-MSD trap system VL; only significant/z peaks with the

Biology. Cell culture. The human SK-N-SH neuroblastoma cells

percentage of relative intensity in parentheses are reported. All were grown in RPMI 1640 medium with 10% heat inactivated fetal
spectra were in accordance with the assigned structures. Thecalf serum, 100 U/mL of penicillin, 10@g/mL of streptomycin,

chemicals were from Aldrich or Acros and were used without
further purification.
1-Cyclohexyl-4-[3-(5-methoxy-8-nitro-1,2,3,4-tetrahydronaph-
thalen-1-yl)propyl]piperazine (3). Nitronium tetrafluoroborate
NO,BF, (5.8 mmol, 0.76 g) was added to a solution{4.78
mmol, 1.77 g) in CHCN (15 mL). The mixture was stirred at room

1% nonessential amino acids, 1 mM sodium pyruvate, and 2 mM

L-glutamine in a humidified atmosphere of 5% €& 37°C.
Membrane Preparation. The membrane preparations from

SK-N-SH cell lines were carried out as described by Vilner et al.

with minor modifications, Briefly, SK-N-SH cells were cultured

to 80% confluence, the medium was removed, and the cells were

temperature for 8 h. The solvent was removed under reducedrinsed in phosphate buffer saline (PBS). After detaching, the cells

pressure, and the crude residue was taken up withOGHand
washed with brine. The organic solution was dried 8&;) and

were suspended in ice-cold 10 mM Tris-HCI at pH 7.4 containing
0.32 M sucrose and homogenized in a Potter-Elvehjem homogenizer

evaporated under reduced pressure to afford a mixture of the (Teflon pestle). The homogenate was centrifuged at 33360

corresponding 8-nitro derivativ@ together with the 6-nitro- and
6,8-dinitro- derivatives. Purification through flash chromatography
with AcOEt, MeOH (9:1), and NEDH (0.1%) as the eluent
afforded the title compound in a 20% yield as a yellow semisolid:
IH NMR 6 1.00-1.38 [m, 5H, cyclohexyl (EiH)s], 1.40—2.00

[m, 13H, ((H,).,CH(CH,),, cyclohexyl (CHH)s], 2.40—-2.50 (m, 3H,
CHN and CHN), 2.62-2.98 (m, 11H, piperazine, benzyl CH and
CH,), 3.92 (s, 3H, OCH), 6.68 (d, 1H,J = 9.0 Hz, aromatic),
7.79 (d, 1H,J = 9.0 Hz, aromatic); GC-M$vz 415 (M*, 3), 398
(34), 202 (100), 181 (55).

15 min at 4°C, and the supernatant was discarded. The final pellet
was resuspended in ice-cold 10 mM Tris-HCl at pH 7.4 and stored
at —80 °C until use. The protein content was determined by the
Lowry method3*

Nuclear Fraction Preparation from SK-N-SH Cells. The
nuclear fraction was prepared as reported by Cagnotto &t al.
Briefly, the SK-N-SH membranes were resuspended in ice-cold 10
mM Tris-HCI (pH 7.4) and centrifuged at 10@@or 10 min at 4
°C to obtain the nuclear fraction (NP1). The final pellet (NP1) and
the supernatant were resuspended in ice-cold 10 mM Tris-HCI at
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pH 7.4 and stored at80 °C until use. The protein determination  uL) was first concentrated and washed at/M0min onto a Gs
in NP1 and in the supernatant was carried out by the Lowry reverse-phase precolumn (Waters) using 0.2% formic acid as the
method34 eluent. The sample was then fractionated ontqgr€verse-phase
Saturation Binding Assay. The saturation binding experiments  capillary column (75m x 20 mm) at a flow rate of 280 nL/min
were carried out as described by Vilner et al. with minor using a linear gradient of eluent B (0.2% formic acid in 95%
modifications® The o, receptors in the SK-N-SH membranes, in  acetonitrile) in A (0.2% formic acid in 5% acetonitrile) from 7%
the nuclear fraction (NP1), and in the NP1 supernatant were to 60% in 50 min. The mass spectrometer was set up in a data-
radiolabeled using®H]-DTG concentrations ranging from 1.0 to  dependent MS/MS mode, where a full scan spectnua cquisi-
150 nM. The samples containing 400 mg of membrane protein, tion range from 400 to 1600 Da/e) was followed by a tandem mass
radioligand, and 10 mM DTG to determine nonspecific binding spectrum ifVz acquisition range from 100 to 2000 Da/e). The
and 1 mM @)-pentazocine to mask; receptors were equilibrated  precursor ions were selected as the three most intense peaks of the
in a final volume of 500 mL of 50 mM Tris-HCI at pH 8.0 at 25  previous scan. A suitable collision energy was applied depending
°C for 120 min. Incubations were stopped by the addition of 5 mL on the mass and charge of the precursor ion. ProteinLynx software,
of ice-cold buffer (50 mM Tris-HCI at pH 7.4). The samples were provided by the manufacturers, was used to analyze raw MS and
filtered through glass fiber filters (GF/C) presoaked in 0.5% MS/MS spectra and to generate a peak list, which was introduced
polyethylenimine for at least 30 min prior to use. The filters were into the MASCOT MS/MS ion search software for protein
washed twice with ice-cold buffer (5 mL). The radioactivity bound identification.

to the filters was measured by liquid scintillation spectrometry. The Acknowledgment. This study was supported by Research
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Affinity Chromatography Experiment. A suspension of the
SK-N-SH membrane preparation (4 mg in 5 mL) containing 50
mM Tris at pH 8.0 was injected in activated colunThe column
was sealed, keeping it at room temperature for 1 h. Then it was
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