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Abstract

The entry of cholesterol contained within high-density lipoprotein (HDL) into adrenocortical cells is mediated by a human homo-
logue of SR-BI, CD36, and LIMPII Analogous-1 (CLA-1) and thus augmenting their growth. To address the role of CLA-1, we created
a mutant mCLA that lacked the C-terminal tail. HDL CE selective uptake by cells carrying the mCLA-1 receptor was fully active and
equivalent to those transfected with full-length CLA-1 (fCLA-1). Expression of mCLA inhibited the proliferation of an adrenocortical
cell line and the incorporation of [3H]thymidine into the cells. This effect was sensitive to wortmannin, an inhibitor of phosphoinositide
3-kinase (PI3K). Our transcriptional studies revealed that the inhibitory action of mCLA required the transcriptional factor AP-1 and
the effect of HDL on AP-1 activation was also abrogated by wortmannin. These findings raise the possibility that the inhibitors of the
effects of HDL may be of therapeutic value for adrenocortical tumor.
� 2006 Elsevier Inc. All rights reserved.
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Cholesterol is a precursor for the cellular synthesis of
steroid hormones. Extracellular lipoprotein cholesterol
taken up from plasma is an important source of substrate
in most steroidogenic tissues [1]. One source of cellular cho-
lesterol is HDL and this lipoprotein particle triggers a
physiologic response leading to increased steroidogenesis
[2]. Consistent with this idea, lipoprotein cholesterol
uptake by tumors originating from steroidogenic tissues
may actually diminish circulating cholesterol levels [3].
The cellular uptake of cholesterol in HDL is facilitated
by a scavenger receptor of the B class (SR-BI). This protein
was identified as an HDL receptor in rodents [4]. The
human CD36 and LIMPII Analogous-1 (CLA-1) share
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81% sequence homology with hamster SR-BI [5]. Our pre-
vious reports show that human SR-BI (hSR-BI/CLA-1),
like mouse SR-BI, functions as a receptor for HDL [6–
13]. Human SR-BI/CLA-1 is also similar to the mouse
homologue because it can mediate selective uptake of cho-
lesterol ester and it is expressed in liver plus steroidogenic
tissues including adrenal gland. These features suggest that
hSR-BI/CLA-1 is functionally related to mouse SR-BI.

The highest expression of SR-BI per gram tissue is
found in rodent adrenal glands [4,14]. Immunostaining
showed that SR-BI is expressed primarily on the surface
of steroidogenic parenchymal cells, such as in the zona fas-
ciculata and zona reticularis cells of the adrenal cortex
[14,15]. ACTH treatment of mice induces adrenal steroido-
genesis, enhances selective uptake of HDL cholesterol [16],
and increases SR-BI protein expression in adrenocortical
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cells [15]. The action of ACTH on SR-BI expression is
likely mediated by the second messenger cAMP [17–19].
These findings support the hypothesis that in adrenocorti-
cal tissue SR-BI mediates physiologically relevant selective
uptake of cholesteryl esters to supply substrate for steroid
hormone synthesis. Consistent with this idea, anti-SR-BI
antibodies block HDL binding and inhibit HDL-depen-
dent steroidogenesis in cultured murine adrenocortical cells
[20]. Furthermore, SR-BI facilitates the entry of HDL cho-
lesteryl esters into cultured human adrenocortical cells for
steroidogenesis, thus suggesting a potential role for SR-BI
in human adrenals [7]. Analysis of mice with targeted null
mutations in the SR-BI gene shows that SR-BI plays a role
in murine adrenocortical cholesterol metabolism. These
mice exhibit depleted adrenal cholesterol stores (cytoplas-
mic cholesteryl ester storage droplets) in a gene-dose-
dependent manner with reductions of 42% in heterozygotes
and 72% in homozygote null SR-BI mutants [15]. Our
recent studies show that HDL induces AP-1 activity via
the PI3K/Akt signaling pathway and participates in
HDL-CLA-1-mediated cell growth [13].

In this study, we have investigated the potential role of
CLA-1 in adrenocortical cell function by creating a mutant
CLA-1 (mCLA). This clone was used to establish a stably
transfected cell line and data arising from the use of these
tools suggested that CLA-1 mediated the proliferative fea-
tures of HDL. This effect involves, in part, the activity of
the PI3K/Akt pathway.

Materials and methods

Materials. Wortmannin, PD98059, JNKI-1, and SB203580 were pur-
chased from Calbiochem. TNF-a was obtained from Research Biochemicals
International (Natick, MA). All other reagents were of analytical grade.

Cell culture. Y-1, mouse adrenocortical tumor cell line was provided by
NIHS (Osaka, Japan). These cells were cultured in Ham’s F-10 medium
supplemented with 15% horse serum, 2.5% fetal calf serum, 100 lg/ml
streptomycin, and 100 U/ml penicillin in a humidified atmosphere con-
taining 5% CO2.

RNA isolation and RT-PCR analysis. SR-BI/CLA-1 expression was
determined by PCR analysis of the reverse transcribed RNA as described
previously [6,7]. A primer pair matching the published sequence [5] of
CLA-1 (sense; 5 0-ATGATCGTGATGGTGCCGTC-3 0 and antisense;
5 0-ACTGAACCTGCAGGTGCTGA-3 0) was used to amplify a 930 bp
fragment.

Plasmid construction. CLA-1 expression vectors were constructed to
express chimeric CLA-1 mutants fused to FLAG in full-length CLA-1 (aa
1–509) or mutant CLA-1 (aa 1–464) fused to FLAG in its N-terminus. The
cDNA containing full-length CLA-1 (fCLA-1) or a mutant CLA-1
(mCLA-1) fused to FLAG was obtained by PCR using the CLA-1
expression vector as previously described [13]. The PCR product was
digested with HindIII/XbaI and subcloned into pcDNA3 mammalian
expression vector (Invitrogen, San Diego, CA), and the sequence of these
expression vectors was verified by dideoxy-sequencing. An expression
vector encoding a dominant-negative mutant of Akt (Akt-DN) was
described previously [21].

HDL selective CE uptake. Human HDL (d = 1.070–1.20 g/ml) was
isolated by preparative ultracentrifugation from fresh plasma collected in
EDTA (1 mg/ml) as described [6]. The transfected Y-1 cells were washed
once with serum-free medium/0.5% BSA. [125I]Dilactitol tyramine-
[3H]cholesterol oleyl ether HDL3 particles were added at a concentration
of 10 lg of protein/ml in serum-free medium/0.5% BSA. After incubation
for 1.5 h at 37 �C, the medium was removed, and the cells were washed
three times with PBS/0.1% BSA and one time with PBS. The cells were
lysed with 1.1 ml of 0.1 N NaOH, and the lysate was processed to deter-
mine trichloroacetic acid soluble and insoluble 125I radioactivity and
organic solvent-extractable 3H radioactivity [6,22,23]. The values for cell-
associated HDL apolipoprotein (expressed as HDL CE), endocytosed and
degraded HDL apolipoprotein, total cell associated HDL CE, and the
selective uptake of HDL CE were obtained as previously described [22,23].

Western blot analysis. The cytoplasmic proteins were lysed in RIPA
buffer as described previously [6]. The proteins were separated on a 7.5%
SDS–polyacrylamide gel and then transferred to PVDF membrane. The
membranes were incubated with the anti-CLA-1 antibody (diluted 1/3000
from whole antiserum) [6] or anti-cyclophilin A antibody (Biomol
Research, Plymouth Meeting, PA; diluted 1/1000). The antibody binding
was visualized by chemiluminescence detection (ECL, Amersham Corp.,
Arlington Heights, IL).

Proliferation assay. Y-1 cells (104) were cultured in 96-well plates in
200 ll of Ham’s F-10 medium with 10% lipoprotein-deficiency serum,
LPDS. The medium was replaced with DMEM plus LPDS with or
without 500 lg/ml HDL and the cells were incubated for an additional
24 h at 37 �C. Four hours before harvesting, cells were pulsed with 1 lCi/
well [3H]TdR (sp. act. = 6.7 Ci/mmol, Du Pont Company, Wilmington,
DE) and then harvested onto glass fiber filters using an automated cell
harvester and counted in a Packard liquid scintillation counter (Hewlett-
Packard Co., Palo Alto, CA).

Transfection of Y-1 cells and luciferase reporter gene assay. The AP-1
reporter gene used in our studies was purchased from STRATAGENE
(La Jolla, CA). Purified reporter plasmid was transfected into Y-1 cells (at
60% confluence) using a conventional cationic liposome transfection
method (Lipofectamine, Life Technologies, Gaithersburg, MD). All assays
were corrected for b-galactosidase activity and total amount of protein in
each reaction was identical. Twenty microliter of aliquots were taken for
the luciferase assay, which was performed according to the manufacturer’s
instructions (ToyoInk, Tokyo, Japan).

Electrophoretic mobility shift analysis (EMSA). Y-1 cells were treated
with or without 500 lg/ml HDL for 12 h and nuclear extracts were pre-
pared according to a technique described previously [24]. A synthetic
DNA duplex spanning AP-1 (5 0-TTCCGGCTGACTCAAGCG-3 0)
(Nihon Bioservice, Asagiri, Japan) used in these studies was radiolabeled
as described previously [13]. All reactions were incubated at room tem-
perature for 20 min and then separated on a native 6% polyacrylamide gel.
The gel was dried and the radioactive signals detected using a Bioimaging
Analyzer (BAS 1000 system, Fuji Photo Film, Tokyo, Japan).

Statistical analysis. Statistical comparisons were made by one-way
analysis of variance and Student’s t test, with P < 0.01 considered
significant.
Results

Expression of SR-BI/CLA-1 in mouse adrenocortical cell

line, Y-1

The expression of CLA-1 has been demonstrated in var-
ious cell types including adrenal gland and cell lines [4,6]
but its presence in the mouse adrenocortical cell line Y-1
is not known. To address this question, we examined the
mRNA expression of SR-BI/CLA-1 in Y-1 cells using
RT-PCR. Results (Fig. 1A) showed that SR-BI/CLA-1
was present in Y-1 and control mouse adrenocortical cells.
Consistent with this finding SR-BI/CLA-1 protein was
detected (Fig. 1B) in lysate from the Y-1 cells. Together
these findings show that the mRNA encoding and the cor-
responding protein of SR-BI/CLA-1 were present in Y-1
cells and are consistent with the previous report [25].



Fig. 2. Establishment of Y-1 cells stably transfected with mCLA. (A)
Expression of tag protein in mCLA transfected clones. Lane C, full-length
CLA-1-transfected cells; lanes 1–3, CLA1, 2, 3 (mCLA-transfected cell
clones), respectively. Top, FLAG; bottom, GAPDH. (B) Proliferation rate
of mCLA-overexpressing Y-1 cells. 1 · 103 cells were seeded in 6-well
plates on day 0 and counted at 24-h intervals for the duration of the
experiment. Each data point shows the means ± SEM (n = 5) of separate
experiments. There was a significant difference {*P < 0.01 versus controls
(pcDNA)} in the number of cells per well from days 1–5 of the experiment.
fCLA-1, full-length CLA-1-transfected cells; mCLA (mCLA-transfected
cell clone, CLA-3); and pcDNA, vector pcDNA3-transfected cells.
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Fig. 3. Selective uptake of HDL CE in the transfected Y-1 cells. Cells
transfected with vector pcDNA3 (control), full-length CLA-1 (fCLA-1) or
mutant CLA-1 (mCLA) were incubated at 37 �C for 1.5 h with 10 lg/ml
[125I, 3H]HDL, after which the cells were processed in order to determine
HDL CE selective uptake. Values represent means of triplicate determi-
nations. The asterisk and NS denote a significant (P < 0.01) and a non-
significant difference, respectively.

Fig. 1. Expression of SR-BI/CLA-1 in mouse adrenocortical cell line, Y-1.
(A) RT-PCR analysis of SR-BI/CLA-1 mRNA expression. Total RNA
was isolated from Y-1 and mouse adrenal gland, and RT-PCR was
performed as described in Materials and methods. Lane 1, molecular
marker; lane 2, without DNA (negative control); lane 3, Y-1 cell; lane 4,
mouse adrenal gland (positive control). (B) Western blot analysis. Total
cell protein extracted with 1% NP40 from Y-1 cells and mouse adrenal
gland was separated by SDS–PAGE. Each lane contained 10 lg of
protein. Lane 1, Y-1 cells; lane 2, mouse adrenal gland.
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Mutant CLA-1 inhibits cell growth and blocks the

stimulatory response of HDL

To determine the role of SR-BI/CLA-1 in the adrenal
cancer, we created a mutant CLA-1 (mCLA). This mutant
retained an intact extracellular domain (1–464 amino acid
residues) that facilitated the binding of the receptor to
HDL but lacked the C-terminal tail, the intracellular
domain of CLA-1 believed to regulate HDL signaling.
Mutant CLA-1 was used to establish a stably transfected
Y-1 cell line. The ability of these cells to proliferate was
measured by assessing cell number after varying days of
growth. Several stably transfected clones were isolated
(Fig. 2A) and their rates of growth compared with that
of cells transfected with a full-length CLA-1, fCLA-1
(Fig. 2B). Clone CLA-3 was selected for further studies
because of its high level of tag protein expression
(Fig. 2A). Results showed that after 4 days of growth,
the numbers of cells in wells seeded with CLA-3, the
mCLA-1 containing clone, were significantly less than that
containing fCLA-1. The growth of mCLA expressing clone
was also lower compared to that of the control (mock-
transfected cell).

Previous findings of others added to those from our lab-
oratory showed that cells take up cholesterol ester from
HDL by a selective, non-endocytotic pathway for the deliv-
ery of HDL-associated CE [1,6]. To test the function of
mCLA-1, we measured abundance of CE uptake using
doubly labeled HDL. Results (Fig. 3) showed that HDL
CE selective uptake by cells carrying the mCLA-1 receptor
was fully active and no different from those carrying fCLA-
1. These results are consistent with the previous observa-
tions of Connelly et al. [22].



K. Murao et al. / Biochemical and Biophysical Research Communications 344 (2006) 226–232 229
Next, we measured [3H]thymidine uptake to detect cell
growth in mCLA expressing and control cells. Not surpris-
ingly, [3H]thymidine uptake was significantly lower in the
CLA-3 cells versus that in the fCLA-1-transfected Y-1 cells
(Fig. 4A). Cells were exposed to 0, 100, or 500 lg/ml of
HDL added to the culture media followed by measurement
of [3H]thymidine uptake into the cells. Results (Fig. 4A)
showed that [3H]thymidine uptake into the fCLA-1-trans-
fected clone (open bars) increased significantly in a dose-
dependent manner. In contrast, the exposure of the mCLA
expressing cells (shaded bars) to HDL had no effect on
[3H]thymidine uptake.

To test whether protein kinases were involved in HDL-
mediated cell proliferation, we studied the effect of pharma-
cological inhibitors on HDL-mediated [3H]thymidine
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Fig. 4. Proliferation assay in Y-1 cells stably transfected with mCLA. (A)
Cell proliferation was assessed by treating cells with [3H]thymidine for 6 h
prior to harvest. Each column represents cellular uptake of [3H]thymidine
(means ± SEM, n = 5). fCLA-1, full-length CLA-1-transfected cells;
mCLA, mutant CLA-1 transfected clone (CLA-3). The asterisk denotes
a significant difference (P < 0.01). (B) Effects of a PI3K inhibitor
Wortmannin (WM), a MEK1 inhibitor PD98059 (PD), a JNK inhibitor
JNK inhibitor-I (JNKI-I) or a p38 MAP-kinase inhibitor SB203580 (SB)
on HDL-stimulated [3H]thymidine incorporation into Y-1 cell DNA.
Inhibitors were added for 1.5 h prior to HDL (500 lg/ml) stimulation.
Values represent means of triplicate determinations. The asterisk denotes a
significant difference (P < 0.01).
uptake. In this study, HDL stimulation (500 lg/ml) was
combined with cotreatment of Y-1 cells using inhibitors
of a PI3K (10 lM wortmannin), a mitogen-activated
ERK (10 lM PD98059), a JNK (1lM JNK Inhibitor-I)
or a p38 MAP-kinase (1lM SB203580). Results (Fig. 4B)
showed that HDL-mediated [3H] uptake was not sensitive
to inhibitors of ERK, JNK, and p38 MAP-kinase but it
was sensitive to wortmannin, an inhibitor of phosphoinosi-
tide 3-kinase (PI3K). Together the above findings show the
need for an intact CLA-1 in Y-1 cell proliferation. This
proliferation is stimulated by HDL and is inhibited by
wortmannin.

Actions of CLA-1 in the presence of HDL affect AP-1
activity

We recently reported that the expression of mCLA
inhibited the proliferation of a breast cancer cell line [13].
This inhibitory action of mCLA required the transcription-
al factor AP-1. To determine whether mCLA affected AP-1
DNA binding and function in Y-1 cells, we measured these
parameters using EMSA and reporter gene analysis,
respectively. Results (Fig. 5) showed that the addition of
HDL 500 lg/ml to cells stimulated the DNA binding activ-
ity of AP-1 (Fig. 5A) in the fCLA-1 containing cells but not
in those carrying mCLA-1. The increase in AP-1 activity
was specific because the DNA binding activity of other
transcription factors; NF-jB and NF-IL6 in the same
extracts were not affected by HDL treatment (data not
shown).

Whether the increase in AP-1 DNA binding activity
matched transcriptional activity of the protein was not
known. Therefore, we measured the activity of pAP1-
LUC in cells stably transfected with fCLA-1 or mCLA-1.
Results (Fig. 5B) showed that luciferase activity was
increased 1.5-fold in the fCLA-1 containing cells following
treatment with HDL (Fig. 5B), but HDL had no effect on
either the DNA binding activity of AP-1 or on transcrip-
tion of the reporter gene in the mCLA expressing cells.

To test whether the same protein kinases that are
involved in HDL-stimulated AP-1 transcriptional activity,
we studied the effect of various pharmacological inhibitors
used in the above studies (Fig. 6A). In agreement with the
inhibitor data above, HDL-stimulated AP-1 activity was
not sensitive to inhibition of ERK, JNK, and p38 MAP-
kinase but wortmannin inhibition of PI3K blocked HDL
induction of AP-1 mediated transcriptional activity.

Although PI3K has many potential downstream targets,
we focused our attention on Akt because of several reports
[21,12] showing the importance of this kinase in connection
with HDL. We assessed the actions of a dominant negative
mutant of Akt (Akt-DN) on AP-1 promoter activity in Y-1
cells co-transfected with pAP-LUC plus the Akt-DN or
empty vector. Consistent with proceeding studies; results
(Fig. 6B) showed a 2.4-fold rise in luciferase activity follow-
ing HDL stimulation. As expected, expression of Akt-DN
inhibited the actions of HDL-induction of pAP-LUC
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Fig. 5. Effect of HDL on AP-1 binding activity and transcriptional
activity and in mCLA expressing cells. (A) Cells were exposed to 500 lg/
ml HDL for 6 h before preparing the nuclear extracts and binding activity
of the AP-1 was examined using EMSA. fCLA-1, full-length CLA-1-
transfected cells; mCLA, mutant CLA-1 transfected clone (CLA-3). HDL,
HDL 500 lg/ml. Arrow indicates the DNA-protein complex. An identical
experiment independently performed gave similar results. (B) Y-1 cells
were transfected with 1 lg of pAP1-LUC and treated with 500 lg/ml HDL
for 24 h prior to cell harvest. All assays were corrected for b-galactosidase
activity and total amount of protein per reaction was identical. The results
were expressed as relative luciferase activity compared to control cells
arbitrarily set at 100. fCLA-1, full-length CLA-1-transfected cells; mCLA,
mutant CLA-1 transfected clone (CLA-3). Each data point shows the
mean ± SEM (n = 4) of separate transfections. The asterisk and NS
denote a significant (P < 0.01) and a non-significant difference,
respectively.
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Fig. 6. A PI3K/Akt pathway mediates the activation of AP-1 by HDL. (A)
Effects of a PI3K inhibitor Wortmannin (WM), a MEK1 inhibitor
PD98059 (PD), a JNK inhibitor JNK Inhibitor-I (JNKI-I) or a p38 MAP
kinase inhibitor SB203580 (SB) on HDL(500 lg/ml)-stimulated AP-1
transcriptional activity in Y-1 cells. Values represent means of triplicate
determinations. The asterisk denotes a significant difference (P < 0.01). (B)
Dominant negative Akt inhibits HDL mediated AP-1 transcriptional
activity in Y-1 cells. Y-1 cells were transfected with pAP-LUC and empty
vector or Akt-DN and then treated with HDL for 24 h prior to cell harvest.
The results were expressed as relative luciferase activity compared to
control cells arbitrarily set at 100. Each data point shows the means ±
SEM (n = 4) of separate transfections. The asterisk and NS denote a
significant (P < 0.01) and a non-significant difference, respectively.
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activity. Together these findings support the idea that
PI3K/Akt pathway is required for HDL induction of AP-
1 promoter activity in Y-1 cells.

Discussion

In this study, we have examined the adrenocortical cell
line Y-1 to further understand the roles of HDL, its recep-
tor CLA-1, PI3K/Akt, and AP-1 in the function of this cell
type. The roles of these components in cell function are
important because of their potential connection to mito-
genic signaling in mammalian cell-type-specific function.

The signaling pathway that controls cell cycle and growth
in adrenocortical cells remains unclear. Amongst the many
signaling pathways that are active in cells, the PI3K/Akt
pathway is considered highly relevant [26]. In a normal cell,
this pathway plays a pivotal role in essential cellular func-
tions including survival, proliferation, migration, and
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differentiation that underlie the biology of human cancer
[26]. Aberrant activation of the PI3K/Akt pathway contrib-
utes to tumorigenesis, tumor metastasis, and resistance to
standard cancer therapy [27]. Multiple components of this
pathway are involved in oncogenesis [27,28]. For example,
growth factor receptor protein tyrosine kinases, integrin-de-
pendent cell adhesion, and G-protein-coupled receptors may
activate PI3K either directly or indirectly through activation
of Ras [28]. The loss of PTEN, PI3K amplification, and Akt
overexpression are described in many malignancies includ-
ing adrenocortical tumors [28].

Since the early observations of Masui and Garren [29],
the anti-mitogenic effects of ACTH are believed to be exert-
ed via the cAMP/PKA pathway [30], but its mechanisms
remain unknown. Recent reports that ACTH promotes
dephosphorylation of the Akt/PKB enzymes and degrada-
tion of c-Myc protein support the idea that the anti-mito-
genic effects are mediated by the cAMP/PKA pathway
[31]. The use of adrenocortical Y-1 cells that respond to
ACTH to understand the potential role of mitogenic sig-
naling is supported by our recent findings of high constitu-
tive levels of phosphorylated Akt/PKB, the maintenance of
which is completely dependent on PI3K activity [32]. The
rationale for using HDL to stimulate the signaling pathway
comes from our recent report that expression of the mutant
receptor for HDL inhibits the proliferation of breast cancer
cell line, MCF-7 cells. This effect involves, in part, a tran-
scription factor, activator protein-1 (AP-1) that is activated
by PI3K/Akt pathway [13]. Together the findings of others
added to our data provide the essential components for
examining whether PI3K/Akt signaling is involved in
HDL-induced cell growth of Y-1 cells. Indeed, our results
showed that PI3K/Akt signaling pathway is involved in
HDL-CLA-1 mediated adrenocortical tumor growth.

AP-1 factors are known to participate in a variety of cel-
lular processes such as proliferation and differentiation by
regulating gene transcription [33]. They are protein com-
plexes comprised of dimers of Jun (c-Jun, JunB, and JunD)
and Fos (c-Fos, Fos-B, Fra-1, and Fra-2) family members.
Some of the AP-1 transcription factors are homodimers of
Jun, while others are heterodimers from Jun and Fos fam-
ily members. Previous studies suggest that growth factors
and hormones may modulate the activity of AP-1 which
in turn affects gene transcription [34]. These findings pro-
vide indirect evidence that suggests AP-1 transcription fac-
tor may play an important role in the cell growth, invasion,
and resistance to anti-cancer drugs. Our previous finding
that activity of AP-1 is affected by expression of mCLA
points to the possibility that the mitogenic effect(s) of
HDL might involve the activation of AP-1. This finding
is consistent with the idea that members of the AP-1 tran-
scription factor family function as transducers of multiple
signaling pathways including those related to mitogenesis
and stress [35].

Previous studies show that the extracellular domain of
SR-BI (the rodent homologue of CLA-1) is not only
important in binding HDL particles it is also required
for the efficient and selective uptake of HDL cholesterol
ester [36,22]. Recent findings of others including those
from our laboratory indicate that SR-BI/CLA-1 supplies
cholesterol, the substrate for steroid hormone synthesis
in the adrenocortical cells [20,37]. Structure-function
studies using selected SR-B1 domains in swapping studies
with CD36 added to point mutation studies of SR-BI
have shown that the extracellular portion of SR-BI con-
tains the HDL binding domain. This region of the pro-
tein is essential for selective cellular uptake of HDL
[36,38]. In support of this idea, Connelly et al. [22]
reported that deletion of the 45-amino acid carboxyl ter-
minus of SR-BI did not reduce selective uptake. Thus,
the extracellular domain of the receptor appears to medi-
ate selective uptake of HDL but the C-terminus of the
protein is dispensable for SR-BI function. Our recent
report showed that the C-terminus of CLA-1 might play
an important role on cell growth and anti-apoptotic
effects [13]. We predict that the coupling might involve
intermediary proteins such as CLAMP, a protein con-
taining four PDZ domains that associates with the
extreme C-terminus of SR-BI [39]. The role of C-termi-
nal tail on cell proliferation, as well as its function as
a potential signaling receptor in adrenocortical cells,
deserves further investigation.

In summary, we examined the role of HDL on cell pro-
liferation using expression of mCLA in the adrenocortical
cell line Y-1. Our results show that a mCLA inhibits cell
proliferation via the PI3K/Akt pathway and involves the
AP-1 transcription factor in these cells. These findings
make it tempting to think that an inhibitor for HDL signal-
ing may be of therapeutic value for the treatment of adre-
nocortical tumors.
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