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The cytoplasmic domain of the cell adhesion molecule L1
is not required for homophilic adhesion
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Abstract

L1 is a highly conserved cell adhesion molecule with complete homology of the cytoplasmic domain between the known mammal-
ian protein sequences. Since the cytoplasmic domains of other adhesion molecules have been shown to influence adhesion, we have
investigated the effects of deletion of the cytoplasmic domain on the ability of L1 to mediate homophilic adhesion. Full length L1 and a
truncated L1, lacking 95% of the cytoplasmic domain, were expressed in myeloma cells. Independent stable transfectants were assayed
for the ability to form aggregates. Myelomas expressing L1 lacking the cytoplasmic domain were able to form cell aggregates as well as
the myelomas expressing full length L1. Cell aggregate formation was correlated with the level of L1 expression, and the aggregation
could be blocked by anti-L1 Fabs. Similar results were obtained in adhesion assays of the myeloma cells to substrate-bound L1. These
results indicate that the cytoplasmic domain of L1 is not required for homophilic interactions.
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The development of the nervous system requires great
specificity in the interactions between a migrating neuron
or growing axon and its immediate environment. The
paths followed are often complex and may pass through
different tissues before reaching their destination. Some
of the cues which help guide neurons through this process
are the specific interactions of cell adhesion molecules
(CAMs). L1 is an Ig superfamily neural cell adhesion
molecule which is involved in axon fasciculation and
neurite outgrowth . Mutations in the L1 gene cause two
forms of X-linked mental retardation [11]. L1 is a large
(200 kDa) phosphorylated glycoprotein [3] with a single
membrane-spanning region and a 114 amino acid cyto-
plasmic domain. The typical mode of L1 function is inter-
action of L1 on one cell with L1 on an opposed cell or
surface, termed homophilic binding (9], although interac-
tions with other molecules, or heterophilic binding, have
also been described [1,7,10].

The cytoplasmic domain of L1 is perfectly conserved
between humans and rodents and much of it is also well
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conserved with the chick homologue, Ng-CAM [6]. This
high degree of evolutionary conservation suggests an im-
portant function for this particular domain of L1. One
such function is probably transducing extracellular bind-
ing to intracellular signalling events; there is now a large
body of evidence that L1 binding is correlated with
changes in several second messenger systems [13,16].
Another possibility is that the state of the cytoplasmic
domain may regulate the adhesive properties of the extra-
cellular part of the molecule, as appears to be the case for
other adhesion molecules such as E-cadherin, LFA-1, and
PO {2,5,19]. When cytotoxic T cells bind their targets via
LFA-1, a transient (10-30 min) high-affinity state is in-
duced by phosphorylation of the cytoplasmic domain,
after which affinity is downregulated, thus allowing the T
lymphocytes to engage a target, destroy it, and then be
available to attach to another target [14]. Such regulation
could also be used by L1 to regulate transient adhesion of
the growth cone during neurite outgrowth. Deletion of the
cytoplasmic domain of LFA-1, and other adhesion mole-
cules, greatly affects ligand binding characteristics, so we
have investigated the effects of deleting the cytoplasmic
domain of L1 on its ability to mediate homophilic bind-

ing.
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