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Scavenger receptor BI, SR-BI, is a physiologically rel-
evant receptor for high density lipoprotein (HDL) that
mediates the uptake of cholesteryl esters and delivers
them to a metabolically active membrane pool where
they are subsequently hydrolyzed. A previously charac-
terized SR-BI mutant, A-VI, with an epitope tag inserted
into the extracellular domain near the C-terminal trans-
membrane segment, revealed a separation-of-function
between SR-BI-mediated HDL cholesteryl ester uptake
and cholesterol efflux to HDL, on one hand, and choles-
terol release to small unilamellar phospholipid vesicle
acceptors and an increased cholesterol oxidase-sensi-
tive pool of membrane free cholesterol on the other. To
further elucidate amino acid residues responsible for
this separation-of-function phenotype, we engineered
alanine substitutions and point mutations in and
around the site of epitope tag insertion, and tested these
for various cholesterol transport functions. We found
that changing amino acid 420 from glycine to histidine
had a profound effect on SR-BI function. Despite the
ability to mediate selective HDL cholesteryl ester up-
take, the G420H receptor had a greatly reduced ability
to: 1) enlarge the cholesterol oxidase-sensitive pool of
membrane free cholesterol, 2) mediate cholesterol efflux
to HDL, even at low concentrations of HDL acceptor
where binding-dependent cholesterol efflux predomi-
nates, and 3) accumulate cholesterol mass within the
cell. Most importantly, the G420H mutant was unable to
deliver the HDL cholesteryl ester to a metabolically ac-
tive membrane compartment for efficient hydrolysis.
These observations have important implications regard-
ing SR-BI function as related to its structure near the
C-terminal transmembrane domain.

Scavenger receptor BI (SR-BI)1 is a physiologically relevant
high density lipoprotein (HDL) receptor (1–4) that participates

in reverse cholesterol transport (RCT). RCT is the process
whereby cholesterol is transported from peripheral tissues via
plasma HDL to the liver for bile acid synthesis and secretion or
to endocrine tissues for steroid production (5). Contrary to the
classic low density lipoprotein receptor endocytic pathway, in
which the entire lipoprotein is internalized in clathrin-coated
pits and degraded (6), SR-BI mediates the selective uptake of
HDL cholesteryl ester (CE), the process whereby HDL core CE
is taken into the cell without degradation of the whole particle
and its apolipoproteins. The HDL CE-selective uptake pathway
and SR-BI are the major route for delivery of HDL CE to the
liver and steroidogenic tissues in rodents (7–12) and appear to
be a major route for cholesterol delivery in human steroido-
genic cells as well (13, 14). SR-BI-mediated HDL CE uptake is
a two-step process: the first step is lipoprotein binding to the
extracellular domain of SR-BI, and the second step is the actual
lipid transfer from the HDL particle to the plasma membrane
(3, 4). In addition to selective HDL CE uptake, SR-BI stimu-
lates the bi-directional flux of free cholesterol (FC) between
cultured cells and lipoproteins (15–17), an activity that may be
responsible for net cholesterol efflux from peripheral cells as
well as the rapid hepatic clearance of free cholesterol from
plasma HDL and its resultant secretion into bile (18, 19).
Therefore, SR-BI participates in both ends of the RCT pathway:
efflux of FC to HDL from peripheral cells and the delivery of
HDL CE and FC to the liver for secretion into bile.

Evidence is starting to emerge as to what happens to the
HDL CE after transfer by SR-BI to the plasma membrane. It
has been known for some time that low density lipoprotein CE
delivered by the low density lipoprotein receptor are hydro-
lyzed in the lysosomal pathway by an acidic CE hydrolase (6,
20), whereas HDL CE delivered by SR-BI are hydrolyzed ex-
tralysosomally (21) by a neutral CE hydrolase (22, 23). In fact,
SR-BI has been shown to deliver HDL CE into a metabolically
active membrane pool where they are efficiently hydrolyzed by
cell type-specific neutral CE hydrolases (24). In conjunction
with these activities, SR-BI increases cellular cholesterol mass
and alters cholesterol distribution in plasma membrane do-
mains as judged by the enhanced sensitivity of membrane
cholesterol to extracellular cholesterol oxidase (25, 26). To-
gether these data support the idea that SR-BI delivers HDL CE
and FC into a metabolically active membrane pool where they
are efficiently metabolized.

Recently, we described an SR-BI mutant with a separation-
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