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Activation of surface folate receptors or cyclic AMP (cAMP) receptor (cAR) 1 in Dictyostelium
triggers within 5-10 s an influx of extracellular Ca®" that continues for 20 s, To further
characterize the receptor-mediated Ca®* entry, we analyzed *Ca** uptake in amoebas
overexpressing cAR2 or cAR3, cARs present during multicellular development. Both re-
ceptors induced a cAMP-dependent Ca*" uptake that had comparable kinetics, ion selec-
tivity, and inhibitor profiles as folate- and cAR1-mediated Ca** uptake. Analysis of mutants
indicated that receptor-induced Ca*' entry does not requlre G protein a subunits G,1, G,2,
G.3, G4, G.7, or G8. Overexpression of cAR1 or cAR3 in g,2" cells did not restore certain
G,2-dependent events, such as aggregation, or cAMP-mediated activation Df adenylate
and guanylate cyclases, but these strains displayed a cAMP-mediated Ca®** influx with
kinetics comparable to wild-type aggrebahun competent cells. These results suggest that
a plasma membrane- associated Ca**-influx system may be activated by at least four distinct
chemoreceptors during Dictyostelium development and that the response may be indepen-

dent of G proteins.

INTRODUCTION

The cellular slime mold Dictyostelium discoidenm is
amenable for biochemical and genetic studies on the
role of transmembrane signaling pathways in growth
and development. Growing amoebas of this organism
live as single cells and respond chemotactically to folate,
a compound secreted by the bacterial food source (Pan
et al., 1972). After nutrient exhaustion, cells develop
the ﬂb]!ll‘} to periodically synthesize and secrete cyclic
AMP (cAMP).! These oscillations of extracellular cAMP
are relayed to more distal cells, and the resulting chem-
ical waves cause amoebas to move toward the aggre-
gation center. f'\ppmmmate]‘, 30 cAMP oscillations are
required to give rise to a multicellular aggregate of ~10°
cells, which then undergoes a program of events in-
volving differentiation and morphogenesis, resulting in
the formation of a fruiting body {reviewed in Devreotes,
1982).

! Abbreviations used: cAMP, evelic AMP: cAR, cAMP receptor;
CCCP, carbonyloyanide m-chlorophenylhydrazone; Fgd A, Frigad A;
cGMP, evelic GMP,
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The folate- and cAMP-mediated chemosensory
pathways of Dictyosteliion appear to be analogous to
the transmembrane signaling pathways of higher cu-
karyotic cells. A cAMP stimulus elicits a fast increase
in inositol 1,4,5-trisphosphate (Europe-Finner and
Newell, 1987; Van Haastert et al., 198%) and a slower
increase in intracellular cAMP (Wurster et al.,, 1977),
resulting from activation of phosphaolipase C (Europe-
Finner ¢t al., 1989) and adenylate cvclase activities (Roos
and Gerisch, 1976), respectively, Folate and cAMTP also
trigger several common events, including a transient
elevation of intracellular cyclic GMP (cGMP) (Mato et
al.,, 1977b) and an influx of extracellular Ca®* (Wick et
al.,, 1978; Bumann et al., 1984; Milne and Coukell, 1991}
Biochemical evidence suggests that both chemoreceptors
couple to effector enzymes through intermediary gua-
nine nuclectide-binding proteins (G proteins) (Janssens
and Van Haastert, 1987; Van Haastert and Devreotes,
1993). The major class of cAMP binding sites of aggre-
sating cells has been cloned. This cAMP receptor (cAR)
1 possesses seven transmembrane-spanning domains,
a topology comparable with that of mammalian G pro-
tein-coupled receptors such as rhodopsin (Klein ef al,
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