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Abstract—To examine the relationship between PKBS, a 17-kD protein covalently photolabeled by
[PH]PK 14105, and its association with peripheral-type benzodiazepine binding sites, rat adrenal mito-
chondrial fractions were photolabeled with [PH]PK 14105, solubilized in digitonin, and subjected to
anion-exchange chromatography over Q-Sepharose. The chromatographic behavior of PKBS was evident
as principally two major fractions, signified as Q-1 and Q-II. Specific binding sites for [’H]R05-4864 and
[PHJPK 11195 were also assayed and found to cofractionate with each other and in a manner which
coincided with the photolabeled PKBS profile. The Q-I and Q-II fractions were further distinguished
based on their different molecular sizes observed by gel filtration, yet both fractions were characterized
as containing peripheral-type benzodiazepine recognition sites according to the following criteria.
Scatchard analysis of both subpopulations revealed a single class of binding sites for *H]R05-4864 with
an apparent K, of 14 nM for Q-I and 22 nM for Q-II; these affinities were slightly lower than those
found in mitochondrial membrane preparations used as the starting material for solubilization. The rank
order of potency to inhibit [*H]R05-4864 binding in both subpopulations was PK 11195 > Ro5-4864 >
diazepam > clonazepam, in connection with the pharmacological specificity of membrane-associated
peripheral-type benzodiazepine binding sites. These studies provide direct biochemical evidence that
the recognition sites for benzodiazepines and isoquinoline carboxamides cofractionate in unison with
the 17-kD PKBS protein, demonstrating an intimate relationship between this protein and the binding
domains for peripheral-type benzodiazepine ligands.

Peripheral-type benzodiazepine receptors (PBR)
have been distinguished from central-type benzo-
diazepine receptors due to their differing specificities
to bind various benzodiazepine derivatives with high
affinity [1-3]. PBR appear to be present in virtually
all mammalian tissues [4-7] and are localized pri-
marily on mitochondrial membranes [8, 9]. Recently,
this receptor has been found to be coupled to intra-
mitochondrial cholesterol transport during steroid
synthesis [10,11], a phenomenon which may be
linked to the reported effects on mitochondrial res-
piration by PBR ligands [12].

In addition to benzodiazepines, PBR are coupled
to recognition sites for isoquinoline carboxamides
(13, 14], protoporphyrins [15, 16], thiazide diuretics
[17], and a host of other compounds [18]. The binding
of benzodiazepines and isoquinoline carboxamides
to these sites exhibits differential sensitivity to tem-
perature {14], detergents [19], unsaturated fatty acids
[20], phospholipase A, treatment [21], and the
histidine-modifying reagent diethylpyrocarbonate
[20, 22], suggesting that the binding domains for
these two classes of compounds are different. The
isoquinoline carboxamide photoaffinity probe, PK
14105, specifically photolabels a protein of 17-18 kD
from mitochondrial preparations containing PBR
[9,23,24]. In contrast, two different benzodiaz-
epines, flunitrazepam [15] and AHN 086 [25], were
reported to covalently modify proteins of 30-35 kD.
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These findings imply that different proteins con-
stitute the binding domains for benzodiazepines and
isoquinoline carboxamides; however, additional
work is required to substantiate this proposal. This
becomes a particularly important consideration
because these studies did not include supporting
data to determine whether these identified proteins
subfractionate with PBR ligand binding activity.

While several groups have attempted the solu-
bilization and purification of the PBR complex, they
did not correlate the presence of any specific proteins
which correspond with the solubilized binding
activity [26-31]. In previous studies we had purified
and cloned the protein of 17-18 kD which is specifi-
cally photolabeled by PK 14105 and entitled this
protein PKBS (PK binding site) [32, 33]. Transfec-
tion studies with the corresponding cDNA for this
protein demonstrated the expression of binding sites
for PBR ligands [33], but did not rule out the possi-
bility that this protein complements cryptic binding
sites already present in the cells. In this report, we
present further biochemical evidence that, following
solubilization, PKBS cofractionates in a manner
which coincides precisely with the subfractionation
of PBR, supporting the proposal that PKBS con-
stitutes binding domains for PBR ligands.

METHODS

Isolation and photolabeling of rat adrenal mito-
chondrial fractions. Adrenals from adult Sprague-
Dawley rats were homogenized at 0° in 10 vol. of
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25mM Tris—-HCl (pH 7.4), 0.32M sucrose by ten
strokes in a Potter-Elvehjem tissue grinder. The
homogenates were first centrifuged at 770 g for
15 min, and the resulting supernatant fractions were
recovered and centrifuged again at 5,200g for
20 min. The pellet of this second centrifugation was
resuspended in the same initial volume of homo-
genization buffer and centrifuged at 11,000g for
20 min. These mitochondrial fractions were stored
at —70° until they were used. Protein quantitation of
the membrane fractions was performed according to
the method of Bradford [34] using ovalbumin with a
reduced mannose content (Sigma Chemical Co., St.
Louis, MO) as a standard. Photolabeling of mito-
chondrial fractions with [PH]PK 14105 was per-
formed as described elsewhere [11].

Solubilization of mitochondrial membrane frac-
tions. Mitochondrial membrane preparations were
resuspended at a concentration of 10 mg of protein/
mL of 25 mM Tris-HCIl (pH 8.0), 1% digitonin (w/v)
and incubated at 0° for 30 min. The samples were
then centrifuged at 100,000 g for 30min, and the
supernatant fractions were recovered for subsequent
experiments.

Membrane and soluble binding assays. Incubation
of mitochondrial membranes or digitonin-solubilized
samples with a radioligand was performed in 25 mM
Tris—HCI (pH 7.4) at 0°. Specific details concerning
the conditions used for each experiment are
described in the text. Membrane samples were
diluted in 5 mL of buffer and subjected to vacuum
filtration on Whatman GF/C filters (2.4 cm); the
filters were immediately washed three times with
S mL of ice-cold buffer.

For the determination of soluble binding activity,
the method developed by Bruns et al. [35] was used.
Whatman GF/B filters (2.4 cm) were pretreated for
1hr with 0.5% polyethylenimine. The filter was
placed on the support and dried under reduced press-
ure, after which the vacuum line was closed off and
200 uL of the sample was applied onto the filter. The
vacuum was then reintroduced, and the filter was
washed with 25 mL of cold buffer and subjected to
liquid scintillation counting.

Molecular exclusion chromatography. In cali-
brating all gel filtration columns, blue dextran and
[*H]y-aminobutyric acid were used to determine the
void volumes and total column volumes respectively.
For Sepharose CL-6B and Sephadex G-200 the fol-
lowing proteins were used as molecular size
standards: thyroglobulin (669kD), apoferritin
(440 kD), catalase (232 kD), alcohol dehydrogenase
(150 kD), bovine serum albumin (68 kD), and car-
bonic anhydrase (29 kD). For calibration of Sepha-
dex G-75 the following standards were used: bovine
serum albumin (68kD), ovalbumin (43kD), car-
bonic anhydrase (29kD), and cytochrome ¢
(12.4kD).

Materials. [N-methyl-*H|PK 11195 and [N-methy!-
SH]Ro05-4864 were 3purchased from New England
Nuclear. [N-methyl-"H]PK 14105 was a gift from Dr.
H. Van Hove (Commissariat a ’Energie Atomique,
Gif-sur-Yvette Cedex, France). PK 11195 and PK
14105 were donated by Dr. C. Gueremy (Pharmuka
Laboratories, Groupe Rhone Poulenc Sante, Gen-
nevilliers, France). Diazepam, clonazepam, and

Ro5-4864 were gifts from Dr. P. Sorter of Hoffmann-
LaRoche (Nutley, NJ). Gel filtration molecular size
standards were obtained from either the Sigma
Chemical Co. or Pharmacia (Piscataway, NJ).

RESULTS

Fractionation of solubilized PBR. To solubilize
and fractionate rat adrenal mitochondrial PBR, an
approach was taken which we used previously in the
purification of PKBS [32]. a protein associated with
PBR and presumed to constitute the binding domain
for isoquinoline carboxamides. This procedure
involved photolabeling adrenal mitochondrial frac-
tions with [PH]PK 14105, combining these photo-
labeled mitochondrial preparations with a 100-fold
excess of unlabeled mitochondrial membranes, solu-
bilizing the samples in 1% digitonin, and performing
anion-exchange chromatography over Q-Sepharose.
After washing the column with buffer, the solubilized
mitochondrial protein which had bound to the Q-
Sepharose matrix was eluted with a linear gradient
of 0-0.6 M NaCl followed by a step-wise elution at
1.0M NaCl.

The UV absorbance and [*H]PK 14105 profiles
that were obtained from one experiment are shown
in Fig. 1A. An initial peak of radioactivity, cor-
responding to material that did not bind to Q-
Sepharose, was due to the presence of nonspecifically
photolabeled adducts and free [*H]PK 14105 which
had remained associated with the mitochondrial
membranes despite repeated washings. Upon appli-
cation of a salt gradient, two additional major peaks
of radioactivity were observed to elute at approxi-
mate NaCl concentrations of 50 and 250 mM. These
two [*H]PK 14105-labeled fractions are termed Q-I
and Q-IT respectively. If photolabeling was per-
formed in the presence of 10 uM PK 14105 or 10 uM
PK 11195, the radioactivity associated with Q-1 and
Q-I1I was reduced by >90%, while the [*’H]PK 14105
associated with the first peak (found in the flow-
through fractions) was not lowered. Occasionally
additional labeled species, eluting at higher salt con-
centrations, were observed (as can be seen in Fig.
1); however, their levels in comparison to those of
Q-I and Q-IT were much less and they were also
detected less consistently.

The fractions recovered from the Q-Sepharose
column were also assayed for specific binding of
[*H]Ro05-4864 and [PHJPK 11195 by a method to
measure soluble binding activity for ligands [34]. In
other studies it was determined that =90% of the
[PH]PK 14105-adducts from Q-I and Q-II were
retained on the filters under these conditions. Panels
B and C of Fig. 1 demonstrate the profiles of specific
Ro05-4864 and PK 11195 binding, respectively, that
were observed. The profiles obtained with both
ligands were essentially identical and different from
the profile of total protein eluted from the column.
Furthermore, they closely resembled the profile of
[PH]PK 14105-adducts with the exception that the
peak found in the flow-through fractions was virtually
absent. These results demonstrate that the two major
fractions of solubilized PBR observed contained
binding sites for benzodiazepines and isoquinoline
carboxamides. Therefore, the identification of the
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Fig. 1. Q-Sepharose chromatography of solubilized PBR.
Eight milliliters of a digitonin solubilized extract of S0 mg
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photolabeled with ["H]PK 14105, was applied at 9 mL/hr
to a Q-Sepharose column (0.6 X 30 cm) equilibrated in
25mM Tris-HCl (pH 8.0), 0.1% digitonin (w/v). After
application of the sample the column was washed with
8 mL of buffer and a linear gradient to 0.6 M NaCl in 50 mL
of column buffer was run followed by a step-wise elution
with 1.0 M NaCl. The upper portion of panel A indicates
the duration of each elution step in this scheme, Fractions
{1 mL) were collected and 25-uL aliquots of each were
directly subjected to liquid scintiilation counting {A).
Additional 50-uL. aliquots were added to 450 ul. of 25 mM
Tris-HCl (pH 7 4) containing 5oM [3H]R05 4864 or 5SnM

fBrrnpy 1116 hatad fryr O e
211N 11195 \uuax buxmcuuauuua;, incubated for %0 min

at0°, and processed for soluble binding activity as described

in Methods. Specific binding data are shown as the mean

of duplicate determinations (B and C) using a 10 uM con-

centration of the respective nonradioactive hgand to deter-

mine nonspecific binding in parallel assays. Curves drawn

for B and C represent approximations of the binding activity
profile.

[PH]PK 14105-labeled protein is apparently indica-
tive of the chromatographic behavior of PBR.
After having performed over twenty solubilization
studies, we typically noticed Q-I and Q-II as the
major forms, while at times additional species were
also observed. In fact, the experiment shown in Fig,.
1is an example of one preparation where additional
species eluting later than Q-II were detected. It is
noteworthy that despite these additional peaks the
profile of [*H]JPK 14105-labeled adducts follows the
same contours found with the profiles of [3H]R05-

4864 and [PHJPK 11195 binding activity. Further-
more, the relative quantities of Q-I and Q-1 also
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Fig. 2. Identification of PKBS as the photolabeied adduct
in Q-1 and Q-11. The flow-through fractions (F-T}), Q-1 and
Q-II were obtained by subfractionation of [PH|PK 14105

photolabeled mitochondrial digitonin-extracts on Q-

Sepharose. Samples of all three fractions were concentrated
on Centricon-30 units and lyophilized. Approximately
5000 cpm of each fraction and an additional sample from
photolabeled mitochondrial membranes (MT) were elec-
trophoresed on a 5-15% polyacrylamide gel, transferred
to nitrocellulose, and autoradiographed as described [32].
Positions of molecular size markers (Bethesda Research
Laboratories, Gaithersburg, MD) are indicated.

exhibited substantial variation in different experi-

ments where Q-I was usually the most abundant.

Despite this variation, the relative quantities of Q-1
and Q-II detected by [PHJRo5-4864 and [*H|PK

11104 hindin
195 binding consistently correlated with those

found with the photolabeled adducts.
The recovery of [PHJPK 14105-labeled adducts

for s dbhn M) _Qaimbnrac Anliean
from the Q- ocpual OS¢ COIUnmn was typnca}ly 90-95%.

A lower recovery of specific Ro5-4864 binding
actmty from Q-Sepharose chromatography, being
approximately 25% of that found in the original
membrane fractions, was presumably due to inter-
ference of digitonin in Ro5-4864 binding [19].
Ideniification of PKBS in Q-1 and Q-I1. Identi-
fication of the radioactively-labeled PK 14105-adduct
found in Q-I and Q 11, when analyzed by sodium

dodecyl sulfate—polyacrylamide gel electrophoresis
and autoradiography, was verified to be the 17kD
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Fig. 3. G-200 chromatography of Q-I and Q-II. Aliquots
of 0.5 mL from fractions of isolated Q-I (O) and Q-1I (@)
were concentrated to 50 uL. on Centricon-30 units and
chromatographed on a G-200 superfine column
(0.6 x 30 cm) in 25 mM Tris-HCI (pH 7.4), 0.5 M Na(l at
a flow rate of 450 uL/hr. Fractions collected were subjected
to liquid scintillation counting. Elution volumes of gel
filtration molecular size standards are indicated.

PKBS protein (Fig. 2). These results indicate that
the PKBS protein is common to both major sub-
populations of solubilized PBR generated by this
procedure. The initial peak of [PH]JPK 14105-
adducts, which did not bind the Q-Sepharose, did
not contain a detectable labeled protein adduct for
the reason mentioned above; it was comprised of free
[*H]PK 14105 and other nonspecifically photolabeled
adducts. For the reason that PKBS accounts for
>90% of the [*H]PK 14105-protein adducts from
mitochondrial membranes, as shown in Fig. 2, the
detection of [PH]PK 14105-adducts during appli-
cation of the salt gradient was equivalent to recovery
of photolabeled PKBS.

Molecular exclusion chromatography of Q-I and
Q-11. Molecular properties which distinguished Q-I
from Q-1 were also detected by gel filtration chroma-
tography. As shown in Fig. 3, when these subfrac-
tions were chromatographed over Segahadex G-200
(in the absence of detergent), the [°'H]PK 14105-
labeled adduct of Q-II eluted at near the void volume
of this column, while the adduct of Q-I behaved
as a much smaller entity. Additional gel filtration
columns were used to obtain a more accurate esti-
mate of the sizes of both species. On Sephadex G-75
the apparent molecular size estimation of Q-I was
30 = 6 kD and the size of Q-II, as determined on
Sepharose CL-6B, was in the range of 200 + 20 kD
(data not shown). In all gel filtration experiments
calibration of the columns was also performed in the
absence of detergent to obviate aberrant chro-
matographic behavior of proteins associating with
detergent micelles.

Conversion of Q-1I to Q-1. As discussed earlier
we have observed great variation in the relative
quantities of Q-I compared to Q-II in different
experiments. This led us to hypothesize that one
subpopulation may be converted to that of the other
by some unknown mechanism. In fact, in some pre-
liminary studies we had observed a decrease in the
relative quantity of Q-II and a concomitant increase
in Q-I with time following solubilization, suggesting
that the PBR of Q-II can be converted to the Q-1
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Fig. 4. Conversion of Q-1I to Q-I. A preparation of Q-II
from photolabeled mitochondrial membranes was obtained
by Q-Sepharose chromatography using buffers containing
a protease inhibitor mixture including 0.1 mM phenyl-
methylsulfonyl fluoride, 107”M pepstatin A, 1pug/mL
leupeptin, and 1 ug/mL aprotinin. This Q-IT fraction was
divided into two 2-mL portions. One portion was con-
centrated on a Centricon-30 membrane to a volume of
200 uL, diluted to 2 mL with 25 mM Tris-HCI (pH 8.0)
containing protease inhibitors, reconcentrated to 200 ul,
and again brought to 2 mL with Tris buffer. Both 2-mL
samples were then incubated at 4° for 24 hr. At this time
the second portion was desalted, as was performed for the
first portion, and both samples were loaded to duplicate Q-
Sepharose columns (0.6 X 10 cm) and eluted with 0-0.6 m
NaCl gradients in Tris buffer. The profiles for the samples
desalted before (O) and after (@) the incubation period
are shown during the gradient elution. Arrows indicate the
respective locations at which Q-1 and Q-II eluted from the
Q-Sepharose column.

fraction. To provide more convincing evidence that
proteolysis does not account for this conversion,
we first considered that Q-II appeared quite stable
inasmuch as a large complex was still observed by
gel filtration 48 hr following Q-Sepharose chroma-
tography. This implied that the NaCl, which is used
to elute the protein from the ion-exchange resin,
may stabilize this species.

The following experiment was then devised using
this principle including a mixture of protease inhibi-
tors in all buffers. [*’H]PK 14105-photolabeled mito-
chondrial membranes were solubilized and subjected
to Q-Sepharose chromatography, and the fractions
corresponding to Q-II were pooled. One-half of the
pooled material was desalted using a Centricon-30
unit. Both halves of the sample were then kept at 4°
for 24 hr. After this time the other half of the sample
was also desalted and both fractions were applied to
identical Q-Sepharose columns and chromatogra-
phed in parallel. The profiles obtained from both
protocols are shown in Fig. 4.

The portion of sample that was kept in the pres-
ence of NaCl during the 24-hr incubation continued
to elute from the Q-Sepharose column at a position
characteristic of Q-II, although a fraction of this
sample had apparently converted to Q-1. The other
half of the preparation, which was desalted prior to
the incubation, eluted from the column at lower ionic
strength as would be expected for Q-I. Q-II is only
apparent in this profile as a shoulder of the major
peak. Ultrafiltration studies on membranes with a
100,000 molecular weight cut-off provided additional
support that the respective sizes of these derivatives
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Fig. 5. Scatchard analysis of specific ["H]R05-4864 binding.
All incubations for radioligand binding assays were at 0°
for 120 min, a time determined beforehand as sufficient to
attain equilibrium. Nonspecific binding was measured by
including 10 uM Ro5-4864 in parallel samples. Binding
studies on a mitochondrial fraction were performed using
5 ug of membrane protein in 500 uL of buffer and are
presented as the means of triplicate determinations (A).
For Q-I and Q-I1, for which the mean of ten replicates is
shown (B), the abscissa is expressed relative to moles of
[PHIPK 14105-adducts in order to normalize the B, to
the quantity of photolabeled PKBS in each fraction. This
parameter was chosen for comparison because binding
relative to the amount of total protein in each fraction is
of no significance due to differing degrees of purification
of PBR in Q-I and Q-II by Q-Sepharose chromatography.

appear consonant with the molecular sizes observed
for Q-1 and Q-II by gel filtration (data not shown).
These results provide evidence that NaCl can prevent
at least partially the conversion of Q-II to Q-I, indi-
cating that this conversion is not apparently due to
proteolytic activity.

Characterization of PBR associated with Q-1 and
Q-I1. To provide further support that the Q-I and
Q-I1 fractions of PKBS protein correspond to solu-
bilized PBR, Scatchard analysis of specific PH]Ro5-
4864 binding to these fractions was performed (Fig.
5). A single class of binding sites was observed with
apparent dissociation constants of 14 and 22 nM for
Q-1 and Q-II respectively. These values are 4 to 5-
fold higher than the value of 2-4 nM determined for
the membrane preparations. A decrease in affinity
was typically observed for detergent-solubilized
receptors. The B, for the solubilized samples,
expressed relative to the moles of PHJPK 14105-
adducts present in each fraction, was approximately

Table 1. Competition of specific [P[H]R05-4864 binding

ICs (nM)
Compound Mitochondria Q-1 Q-1
PK 11195 2.9 14 8.9
Ro5-4864 2.2 41 32
Diazepam 68 890 1,200
Clonazepam >10,000 >10,000 >10,000

Specific binding using 3 nM [°H]R05-4864 was measured
as described in the legend of Fig. 5. Binding in the presence
of each competitor at six different concentrations was used
to determine the I1Csy values listed.

three times higher for Q-II. The reason for this is
unknown but may indicate a higher proportion of the
photolabeled PKBS protein relative to nonlabeled
PKBS subfractionating with Q-I. Because of high
nonspecific binding of [*H]PK 11195 to the filters,
reliable Scatchard analyses with this ligand were
difficult to perform on the solubilized fractions,
although specific binding at nanomolar concen-
trations was detected easily.

In addition to Ro5-4864 and PK 11195, PBR also
exhibit nanomolar affinity for diazepam, but not for
clonazepam, a ligand which is much more selective
for central-type benzodiazepine receptors. These
compounds were tested for their ability to compete
with specific [*H]R05-4864 binding in rat adrenal
mitochondrial membrane fractions and in prep-
arations of Q-I and Q-II (Table 1). Q-I and Q-II
exhibited the same specificity observed for mem-
brane fractions, showing that both solubilized frac-
tions retained the pharmacological specificity
characteristic of PBR. It should also be noted that
in agreement with the results of Awad and Gavish
[19], digitonin solubilization significantly lowered the
apparent affinity for benzodiazepine derivatives in
comparison to the affinity for PK 11195.

DISCUSSION

The studies described in this report provide direct
biochemical evidence that fractionation of PKBS,
the protein identified by photolabeling with [*H]PK
14105, parallels the fractionation of PBR ligand bind-
ing activity. When rat adrenal mitochondrial mem-
brane fractions were solubilized in digitonin and
subjected to chromatography over Q-Sepharose,
very similar patterns were obtained when comparing
the [*HJPK 14105-PKBS profile with that of the
[*H]Ro5-4864 and [*H]PK 11195 binding profiles.
These results suggest that the binding sites for benzo-
diazepines and for isoquinoline carboxamides con-
tinue to be in association with each other following
solubilization and that PKBS cofractionates in unison
with these recognition sites. Hence, this work dem-
onstrates that the recognition sites for benzo-
diazepines and for isoquinoline carboxamides
subfractionate as identical molecular entities and
that there is a very intimate association of the PKBS
protein with these binding sites.
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The fractionation of PKBS and PBR ligand bind-
ing activity were found to predominate in two frac-
tions using anion-exchange chromatography. These
fractions, signified as Q-I and Q-II herein, were
verified as corresponding to PBR by several
methods. Both fractions exhibited specific high-
affinity binding for PBR ligands of the benzo-
diazepine and isoquinoline carboxamide classes. The
rank order of potency PK 11195 > Ro5-4864 >
diazepam > clonazepam determined for these frac-
tions is consistent with the binding specificity of PBR.
Scatchard analysis of Q-1 and Q-II detected a single
class of high-affinity binding sites for Ro5-4864, as
was observed with mitochondrial membranes. Solu-
bilization therefore retains, for the most part, the
distinctive binding properties of PBR as observed in
both fractionated subpopulations.

The characteristics which distinguish Q-1 from
Q-II were apparent, using chromatographic tech-
niques. Q-I was eluted from Q-Sepharose at salt
concentrations lower than those required for the
elution of Q-II. As determined by molecular
exclusion chromatography in the absence of
digitonin, the apparent molecular weight of Q-1 was
approximately 30,000 as compared to 200,000 for
Q-I1.

The reasons for observing a heterogeneous popu-
lation of solubilized PBR are not clear at this point.
It is possible that Q-1 may represent a dissociated
entity derived from Q-II. In agreement with this
possibility was the demonstration that Q-II can be
converted to Q-1 under mild conditions. It is unlikely
that this conversion was due to proteolytic action for
two reasons. First, the conversion occurred in the
presence of a mixture of protease inhibitors and
second the conversion was reduced significantly by
NaCl.

An alternative possibility to account for the two
different fractions is that PBR may simply be incor-
porated into two classes of protein-detergent
micelles. Support for this possibility is given by the
observation that Q-I and Q-II initially bound to Q-
Sepharose, whereas PKBS is predicted to be a basic
protein based on its amino acid composition {33],
indicating an association of PKBS with separate
micelles having different anionic character. This
possibility may account for our experience where
even after taking precautions to ensure using pre-
cisely defined conditions during solubilization, we
contined to observe a wide variation in the relative
amounts of Q-II to Q-1, although the protein elution
profiles remained relatively constant between sep-
arate experiments. This variation was still obtained
in different solubilized preparations when using a
single lot of digitonin and the same mitochondrial
fractions.

Whereas each experiment varied in the relative
quantities of Q- and Q-II observed, there was always
a close correlation between the profiles of photo-
labeled PKBS with those of specific PK 11195 and
Ro05-4864 binding. These findings reinforce the sug-
gestion that the PKBS protein is physically associated
with PBR and most probably contains the binding
domains for PBR ligands [33].

In contrast to photolabeling of the 17-kD PKBS
protein by the isoquinoline carboxamide PK 14105,

two different benzodiazepine affinity-labeling probes
have identified a protein(s) of 30-35 kD. This sug-
gests that different proteins contain the binding
domains for these two classes of compounds;
however, the possibility that these probes may also
label (and thereby identify) other proteins either not
associated or in close proximity with PBR cannot be
discounted. The findings of this study, therefore,
verify that PKBS is, in fact, associated with PBR.
Similar investigations are also required with the
benzodiazepine probes to verify if the 30-35 kD pro-
tein(s) is an integral component of the PBR complex.

The identification of a 30kD PKBS-containing
species from Q-I following gel filtration (permitting
removal or release from detergent micelles) makes
it compelling to determine whether this 30 kD species
has specific binding sites for Ro5-4864 and/or PK
11195. Unfortunately, attempts to provide direct
evidence for this are inconclusive because this 30 kD
species, isolated after gel filtration, fdils to be
retained on polyethylenimine-treated filters as would
be expected for a positively charged protein. Other
methods to detect soluble binding activity have thus
far proven unsuitable in our hands. Thus, our present
data neither support nor refute whether the 30 kD
species can bind PBR ligands; however, McEnery
et al. [36] recently have achieved purification and
reconstitution of PKBS in a native state and demon-
strated that it does bind Ro5-4864 and PK 11195.
Since the 30 kD species reported here has not been
purified to homogeneity, it is still not known whether
PKBS is the only protein component of this mol-
ecular unit or whether PKBS is represented as a
monomer or dimer in this form.
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