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Chapter 1 

Cloning of EGF-like module-containing mucin-like receptor protein 1 (EMR1) and 
CD97 in the mid-nineties suggested the existence of a new group of seven-span 
transmembrane (TM7) receptors preferentially expressed by cells of the immune 
system.12 Because these receptors possess several N-terminal EGF-like domains they 
were designated EGF-TM7 receptors.3 At the onset of the studies described in this thesis 
EMR2 and mouse CD97 were just identified, expanding the number of receptors of this 
intriguing receptor family.4 6 

Some remarkable characteristics were described for these molecules, in particular 
for CD97. Firstly, CD97 is a heterodimer, resulting from intracellular cleavage of a 
single proprotein in the endoplasmic reticulum, followed by noncovalent reassociation 
of the extracellular oc-part with the membrane-spanning (3-part prior to expression at 
the cell surface.7 Secondly, CD55 (decay accelerating factor) was identified as cellular 
ligand for CD97.8 Among the hundreds of known TM7 receptors, CD97 was the first 
molecule for which a cellular ligand had been demonstrated. Thirdly, CD55 binding is 
mediated exclusively by the EGF-like domain region.9 Alternative RNA splicing of 
CD97 results in isoforms possessing different numbers of EGF-like domains.7 These 
isoforms have different affinities for CD55.10 Finally, soluble CD97 was found in 
increased amounts at sites of inflammation.711 

G-protein-mediated signalling through TM7 receptors is induced by a 
conformational change in the TM7 part.12 As CD55 binds to the most N-terminal part of 
CD97, which is separated from the TM7 region by a large stalk, it is unlikely that CD55 
binding induces a conformational change in the CD97-TM7 region after receptor 
ligation. 

Together, these findings let to a dual-ligand model in which interactions with 
CD55 induce the release of extracellular CD97a after which a second ligand binds to 
and activates the transmembrane-spanning CD97(3. Elucidating this hypothetical 
mechanism was the aim of the project entitled: "Molecular mechanisms engaged by the 
adhesion molecule CD97, a receptor with dual ligand specificity?" of which the results 
are described in this thesis. We analyzed evolution, expression, ligand interactions and 
function of CD97 and its close relative EMR2. In addition, we identified a new member 
of the EGF-TM7 family designated EMR4. 
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