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ABSTRACT

1

Endothelin (ET) receptors were solubilized from rat lung using digitonin. The binding of
1251-ET-1 and -3 to the solubilized receptors was specific, time-dependent, and saturable.
Scatchard-plot analysis of 1251-ET-1 and -3 binding exhibited similar dissociation constants of
20 pM and 14 pM, respectively. However, the concentration of binding sites for the two
isopeptides was different: BmaX=3.4 pmolfmg protein for 1251-ET-1 and 1.0 pmol/mg protein for
1251-ET-3. The order ofpotency in displacing the binding of 1251-ET-1 to the solubilized receptors
was sarafotoxin S6b=ET-1>ET-3. In contrast, for 1251-ET-3, the order of displacement was
almost the same among the three peptides. Cross-linking ofiml-ET-1 and -3-labeled solubilized
ET receptors with disuccinimidyl tartarate resulted in the identification of one major and one
minor band of 48 and 37 kDa, respectively, the latter being presumably a proteolytic degradation
product of the major band. These results suggest that digitonin-solubilized ET receptors retain
the biochemical characteristics of the membrane-bound receptors and that there are at least two
distinct receptor types in the solubilized extracts corresponding to ETA and ETB receptor.
Moreover, both ETA and ETB receptor proteins as well as their mRNAs were abundant in the rat
lung.

Endothelin (ET), an extremely potent vasoactive
peptide, is classified into a family of three isopep-
tides named ET-1, -2, and -3 (4, 11, 18). In addition
to vasoconstriction, a number of physiological and
pharmacological functions induced by ET have
been reported, including stimulation of the release
of aldosterone (3), atrial natriuretic peptide (2),
endothelium-derived relaxing factor (16) and inhi-
bition of renin release (10). These functions are
thought to be initiated by endothelin binding to its
specific receptors on the surfaces of target tissues

Abbreviations." CHAPS, 3-[(3-cholamidopropyl) dime-
thylammonio]-1-propanesulfonic acid; PBS, phosphate-
buffered saline; BSA, bovine serum albumin; PMSF,
phenylmethylsulfonyl fluoride; DST, disuccinimidyl tar-
tarate

(8). Several studies have demonstrated that the
effects on the same tissues varied among the three
isopeptides, suggesting the existence of multiple
receptor types differing in their biochemical prop-
erties and which mediate distinct responses to the
ligand (3, 4, 7, 13, 14, 17). Recently, the existence of
at least two distinct types of ET receptors has been
substantiated by cloning the cDNA for two differ-
ent ET receptor types named ETA (ETAR) and ETB
receptor (ETBR) (1, 6, 12); ETAR is an ET-1-spe-
cifrc receptor subtype and ETBR is a non-isopep-
tide-selective subtype. However, correlation between
ET-induced functions and receptor subtypes has
not been established. Thus, it is of great interest to
examine the relationships among ET isopeptides,
the many ET-induced functions, and receptor sub-
types. To clarify these issues, detailed biochemical
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