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ABSTRACT

CD55 is a ligand of the Adhesion-G protein-coupled receptor CD97. We recently showed that 
interaction with CD55 constitutively regulates cell surface expression of CD97 on immune cells 
in vivo. Here we extend this finding by studying in more detail the mechanism of regulation by 
CD55 of both the α and β chain of CD97. Via adoptive transfer of CD55-deficient leukocytes to 
wild-type mice, we were able to show that downregulation of CD97 occurs within minutes after 
first contact with CD55. This downregulation of cell surface CD97 correlates with an increase 
in plasma levels of soluble CD97. Most notably, in vitro interaction between CD97 and CD55 
on leukocytes is not sufficient to regulate CD97 expression. It appears that the functional 
interaction between CD97 and CD55 is abrogated ex vivo, and an additional factor, possibly a 
protease, is needed to regulate CD97. Collectively, these data indicate that CD55 downregulates 
CD97 cell surface expression via ectodomain shedding in vivo. Identification of the additional 
regulating factor will be crucial for understanding CD97 ligand interactions and its consequences.

INTRODUCTION 
The Adhesion class is one of the five clades 
comprising the large superfamily of G 
protein-coupled receptors (GPCRs) (1). 
Adhesion-GPCRs share two distinct structural 
properties, a long extracellular region and 
a GPCR-proteolytic site (GPS) upstream of 
the transmembrane region (2). The long 
extracellular region often consists of various 
protein modules, which can interact with 
cellular or cell matrix ligands. Autocatalytic 
processing at the GPS in the endoplasmic 
reticulum results in a heterodimeric protein 
structure with an extracellular α and seven-
transmembrane (TM7) β chain that remain 
associated after delivery of the receptor 
at the cell surface (3). Whether this non-
covalent interaction allows for dissociation 
of the N-terminal portion under specific 
circumstances, either for quick abrogation 
of ligand interactions or perhaps for 
signaling at more distant sites, is not known.
Circulating soluble ectodomains have been 
identified for several Adhesion-GPCRs, 
including CD97, GPR116 (Ig-Hepta), GPR124 
(TEM5), GPR126 (DREG), brain angiogenesis 
inhibitor 1 (BAI1), and latrophilin (4-9). Various 
observations suggest a biological relevance 
of soluble CD97. First of all, the presence of 

soluble CD97 (sCD97) at sites of inflammation 
like in synovial fluid of inflamed joints of 
rheumatoid arthritis patients (4,10) and in 
serum of mice with collagen induced arthritis 
(11). And secondly, the ability of sCD97 to act as 
a potent chemoattractant for human umbilical 
vein endothelial cells and as pro-angiogenic 
factor (12). Whether ligand binding triggers 
the release of soluble forms of Adhesion-
GPCRs has remained elusive as yet due to the 
orphan character of most Adhesion-GPCRs.
We have shown recently that CD55 regulates 
the cell surface expression of CD97 on 
leukocytes in vivo (Veninga et al, manuscript 
in preparation). CD97 is a founding member 
of the EGF-TM7 family of Adhesion-GPCRs 
and is expressed on leukocytes, smooth 
muscle, and subsets of endothelial and 
epithelial cells (13-18). Alternative splicing 
of CD97 gives rise to an extracellular region 
with three to five tandemly arranged 
epidermal growth factor (EGF)-like domains 
(4,19,20). The first two EGF-like domains 
bind CD55 (decay accelerating factor) 
(20-23), a glycosylphosphatidyl-inositol 
(GPI)-anchored protein widely expressed 
throughout the body, which protects 
endogenous cells from complement attack 
and regulates T-cell immunity by speeding 
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up the decay of C3 and C5 convertases 
(24,25). CD97 is proposed to play a role in 
cell adhesion, neutrophil homeostasis, and 
autoimmune pathogenesis (12,17,21,26,27).
We used the interaction between CD97 and 
CD55 as a model to study the fate of an 
Adhesion-GPCR after endogenous ligand 
interaction. By adoptively transferring 
leukocytes from CD55-deficient mice to 
wild-type mice, a situation was created 
in which we were able to study the initial 
contact between CD97 and CD55. We here 
show that the CD97 α chain was shed from 
the cell surface within minutes after initial 
contact with CD55 in vivo. In parallel, the 
7TM β subunit was downregulated. In vitro, 
downregulation of CD97 after de novo 
contact with CD55 was extremely inefficient, 
suggesting the involvement of an additional 
factor in the ligation-induced processing 
of CD97. Our findings might explain why 
attempts to demonstrate CD97 signaling 
after ligation in vitro have failed as yet (2).

MATERIALS AND METHODS

Mice
Mice deficient for CD55 (Cd55-/-, synonym: 
Daf1-/-) and CD97 (Cd97-/-) have been 
generated previously by us (17,28). Procr-/- 

mice were a kind gift of Prof. Tom van der 
Poll (AMC, Amsterdam, The Netherlands). All 
genetically modified mice were back-crossed 
to C57BL/6 for at least eight generations. 
Wild-type mice were littermates or were 
purchased from Charles River (Maastricht, 
The Netherlands). Congenic mice expressed 
Cd45.1 in the B6.SJL strain. All mice used in 
this study were matched for age and sex and 
kept under specific pathogen-free conditions. 
Experiments were approved by the Animal 
Ethics Committee of our institution.

Immunological reagents
Native CD97 was detected with hamster 

mAbs against EGF domain 1 (clone 1B2), 
EGF domain 2 (clone 1A2), and the α chain 
downstream of EGF domain 3 (clone 1C3) 
(29,30). For Western blot analysis, we used 
a polyclonal goat antibody against the α 
chain of CD97 (R&D Systems, Wiesbaden, 
Germany) and a rabbit polyclonal 
antibody against the β chain of CD97 
(17). For flow cytometry, CD97 antibodies 
were biotinylated in house and used in 
combination with streptavidin-conjugated 
APC or PeCy7 and antibodies specific for 
CD45.1 and CD45.2 (all eBioscience, San 
Diego, CA, USA).

Flow cytometry
Peripheral blood was collected in heparin by 
heart puncture. Peritoneal cells were collected 
by peritoneal lavage with 4 ml ice-cold 2 mM 
EDTA in PBS. Single cell suspensions of spleen 
were made by mashing the organs through a 
70-μm cell strainer. Erythrocytes were lysed 
with a buffer containing 155 mM ammonium 
chloride, 10 mM potassium bicarbonate, and 
1 mM EDTA in all these cell preparations. 50 μl 
whole blood or 5 x 105 splenocytes were used 
per staining. Nonspecific binding of mAbs was 
blocked by adding 10% normal mouse serum 
and 2.5 μg/ml anti-CD16/32 (clone 2.4G2; 
BD Biosciences, San Jose, CA, USA) together 
with the appropriately diluted mAbs in PBS 
containing 0.5% BSA. Cells were incubated for 
30 min at 4°C, followed by a second incubation 
step with streptavidin-APC or -PeCy7. Flow 
cytometric analysis was performed using a 
FACSCalibur (BD Biosciences) and the FlowJo 
software package (Tree Star, Ashland, OR, 
USA).

Adoptive transfer
Spleens were harvested from Cd55-/- mice, 
and single cell suspensions were made as 
described above under aseptic conditions. 
Cells were resuspended in sterile PBS 
and 25 x 106 Cd55-/- cells were injected 
into the tail vein or the peritoneum of  
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Cd55-/-, wild-type, or congenic B6.SJL 
recipient mice. In some cases, labeling with 
1 μM 5,6-carboxyfluorescein succinimidyl 
ester (CFSE; Molecular Probes Europe BV, 
Leiden, The Netherlands) for 10 min at 
37°C was applied to allow tracing of Cd55-/- 
splenocytes transferred into Cd55-/- mice. To 
block coagulation in vivo, 20 units/ml heparin 
(LEO Pharma, Breda, The Netherlands) in PBS 
was injected into the tail vein of mice 5 min 
before the injection of Cd55-/- splenocytes. 
At various time points after the adoptive 
transfer, blood or peritoneal exudate 
cells of recipient mice were collected as 
described above. For Western blot analysis, 
CFSE-positive transferred cells were sorted 
on a FACSAria (BD Biosciences) into PBS.

Western blot analysis
CFSE-positive transferred cells from blood 
were isolated as described above and 
solubilized in a lysis buffer consisting of 
2% Triton X-100 in PBS, supplemented with 
Complete Protease Inhibitor Mix (Roche, 
Mannheim, Germany). Lysates were made 
by agitation on a nutator for 30 min at 4°C, 
after which insoluble material was removed 
by centrifugation in a microfuge at 16,100 
x g for 15 min. The resulting supernatant 
was used for SDS-PAGE. Approximately 3 
x 106 cell equivalents were loaded on a 
protein gel. Western blotting was carried 
out overnight using antibodies specific 
for the CD97 α and β chain. For detection, 
IRDye-tagged secondary antibodies (LI-COR 
Biotechnology, Lincoln, NE, USA) were used. 
Analysis and quantification was done on the 
Odyssey Infrared Imaging system (LI-COR).

Soluble CD97 ELISA
sCD97 in plasma was measured using a 
recently developed ELISA (11) based on 
1B2 as capture antibody, biotinylated 1A2 
as detection antibody, and streptavidin-
conjugated HRP (horseradish peroxidase) 
as enzyme. Blood from untreated wild-

type, Cd55-/-, and Cd97-/- mice or from 
recipient wild-type and Cd55-/- mice, 10 
min after transfer of Cd55-/- immune cells, 
was collected in heparin, and plasma was 
obtained by centrifugation for 10 min at 
16,200 x g at 4°C. ELISA plates were coated 
overnight with 1 μg/ml 1B2 in PBS. Blocking 
was performed in 5% fetal calf serum (FCS) 
and 0.01% Tween20 in PBS. 50-μl plasma 
samples were added to the wells and 
incubated overnight at 4°C. Subsequently, 
wells were incubated with biotinylated 1A2 
and streptavidin-conjugated HRP for 1 h at 
room temperature. After each step, samples 
were washed with 0.05% Tween20 in PBS. 
Finally, tetramethylbenzidine was added 
as substrate, and the reaction was stopped 
with 2 N H2SO4. Absorbance was measured 
at 450 nm using 655 nm as a reference 
wavelength. Levels of sCD97 in plasma were 
calculated from a standard of recombinant 
mouse sCD97(EGF1,2,4)-mFc fusion protein 
(11) that was included on each plate. 

Co-culture assay
Splenocytes or peripheral blood leukocytes 
(PBL) of Cd55-/- and congenic wild-type 
mice were isolated as described above. 
Cells were cultured at 37°C with 5% CO2 in 
IMDM with 10% FCS in round bottom 96-
well plates to increase cell-cell contacts. 
In some experiments, congenic wild-type 
whole blood was added to Cd55-/- PBL or 
splenocytes. To mimic shear stress in vitro, 
congenic wild-type whole blood was added 
to Cd55-/- splenocytes in polypropylene 
tubes and cultured overnight in a 37°C 
water bath at maximum shaking speed. For 
all experiments, after the indicated time 
points, cells were harvested and analyzed 
by flow cytometry for CD97 expression.

Statistical analysis
Differences between groups were calculated 
by unpaired t-test or Mann-Whitney U 
test. Values are expressed as mean ± SD. 
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RESULTS

Cell surface CD97 is downregulated very 
rapidly after ligation by CD55 in vivo
In order to assess the kinetics of CD97 
downregulation after ligation by CD55, 
we measured the expression of CD97 on 
Cd55-/- leukocytes at various time points 
after transfer to congenic wild-type mice. 
Already 5 min after the initial contact 
with wild-type (i.e. CD55-bearing) cells 
in circulation, expression of CD97 on 
Cd55-/- cells was reduced by about 50% 
(Figure 1A). At 20 minutes after transfer, 
CD97 expression was normalized to levels 
found on wild-type leukocytes (Figure 1A).
Previously, we have shown that both the 
α and β chain of CD97 are upregulated 
on circulating leukocytes in Cd55-/- mice 
(Veninga et al., manuscript in preparation). 
To examine the fate of both chains after 
ligation by CD55, we sorted transferred 
Cd55-/- cells from blood of both Cd55-/- and 
wild-type recipients 10 min after transfer. 
Western blot analysis with antibodies 
specifically recognizing the α and β chain 

Figure 1. Ligation by CD55 in vivo results in rapid downregulation of both the α and β chain of CD97. 
(A) Splenocytes from Cd55-/- mice were transferred into congenic wild-type mice by i.v. injection into the tail 
vein. At indicated time points, blood was collected from recipient mice, and CD97 expression was measured on 
transferred (CD45.2+) and recipient cells (CD45.1+) by flow cytometry. Indicated is the relative expression of CD97 
on transferred cells compared to host cells in the same mouse. One of three independent experiments is shown. 
(B) Splenocytes from Cd55-/- mice were labeled with CFSE and transferred by i.v. injection into the tail vein of 
Cd55-/- and wild-type mice. 10 min after transfer, blood was collected, erythrocytes were lysed, and CFSE+ cells were 
sorted. Lysates of sorted cells from 9 mice, derived from 3 experiments, were pooled and analyzed by Western blot 
using antibodies specific for CD97 α and β chain together with an actin control (left panel). Bands on immunoblot 
shown were quantified using Odyssey Imaging software (right panel). Shown is the relative protein expression of 
CD97 on cells transferred into Cd55-/- mice compared to cells transferred into wild-type mice.

of CD97 revealed downregulation of both 
chains after de novo contact with CD55. 
Quantification of the immunoblot confirmed 
an almost equal three-fold reduction in the 
amount of both chains, indicating that the 
two subunits of CD97 are processed after 
ligation with comparable kinetics (Figure 1B).

Ligation by CD55 causes shedding of the 
ectodomain of CD97 
Due to the two subunit structure of CD97 
and the presence of sCD97 in serum of wild-
type mice (11), we wondered whether the 
α chain is shed after ligation by CD55 and 
the β chain subsequently is internalized 
and degraded. To test this possibility, we 
collected plasma of both Cd55-/- and wild-
type recipients 10 min after transfer of 
Cd55-/- leukocytes into these mice. Using a 
sCD97-specific ELISA (11), we detected a 
low concentration of sCD97 in wild-type 
mice at steady state (Figure 2). Transfer of 
Cd55-/- leukocytes into wild-type recipients 
resulted in a significant increase in levels of 
circulating sCD97, suggesting ectodomain 
shedding had taken place after ligation of 
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CD97 by CD55. In Cd55-/- mice, the level of 
sCD97 was below the detection limit and 
remained undetectable after transfer of 
Cd55-/- cells, further supporting the idea that 
ligation by CD55 is needed to process CD97.  
 
CD97 expression is not downregulated 
after ligation by CD55 in vitro
To further study the mechanism by which 
CD55 is regulating CD97 cell surface 
expression, we tried to set up an in vitro 
system. We previously demonstrated 
physical interaction between CD97 and 
CD55 in co-culture systems (20-22). 
Surprisingly, when studying the expression 
of CD97 on Cd55-/- leukocytes co-cultured 
with congenic wild-type cells for 24 h, we 
observed no downregulation of CD97 (Figure 
3). Furthermore, we co-cultured Cd55-/- 
leukocytes from spleen or blood with wild-
type leukocytes or erythrocytes in different 
ratios and in the presence or absence of 
wild-type or Cd55-/- serum for 30 min up 
till 48 h, but in none of these conditions 
we observed downregulation of CD97 
expression (data not shown). Notably, CD97 
expression on wild-type cells doubled within 
24 h of culture (Figure 3, white bars), which 
was not observed at earlier time points (30 
min to 6 h). Together, these data indicate 

Figure 2. CD97 α chain is shed from the cell surface 
after ligation by CD55. Splenocytes from Cd55-/- mice 
were transferred by i.v. injection into the tail vein of 
Cd55-/- and wild-type mice. 10 min after transfer, blood 
was collected, and sCD97 was detected in plasma using 
a sandwich ELISA. Shown is the mean ± SD of sCD97 
concentration in plasma. One of two independent 
experiments is shown (n = 3).

that the functional interaction between 
CD97 and CD55 is abrogated as cells are 
separated from their in vivo environment 
and that likely due to new protein synthesis, 
CD97 accumulates at the cell surface 
under these conditions. We concluded 
that the circumstances needed to regulate 
CD97 were not mimicked properly in vitro, 
possibly due to the lack of shear stress or the 
absence of a protease that cleaves the CD97 
α chain from the cell surface after ligation.
To test whether shear stress experienced in 
the blood vessels triggers a conformation, 
which allows for CD55-mediated 
downregulation of CD97, we co-cultured 
CD55-deficient cells with wild-type cells 
overnight (15 h) while shaking in a 37°C water 
bath. This condition led to some degree of 
downregulation of CD97 on CD55-deficient 
cells that had been co-cultured with wild-
type cells (Figure 4A); however, this was never 
as efficient as the complete downregulation 
seen in vivo within 20 min. As shear stress 
conditions might not be properly mimicked 
by the in vitro conditions we tested, we also 
choose to adoptively transfer cells to the 
peritoneum, where hardly any shear forces 
are present. Although somewhat slower 
than in circulation, CD97 was efficiently 
downregulated on Cd55-/- immune cells 

Figure 3. CD97 cell surface expression is not regulated 
by CD55 in vitro. PBL of congenic wild-type and Cd55-

/- mice were co-cultured in triplo for 24 h in IMDM + 
10% FCS. CD97 expression was measured before and 
after culture by flow cytometry. Shown is the mean ± 
SD of the geometric mean fluorescent intensity (MFI) of 
CD97. One of two independent experiments is shown.
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transferred into the peritoneum of wild-
type mice within 60-90 min (Figure 4B). 
We concluded that shear stress is not the 
missing factor, which allows for effective 
processing of CD97 by CD55 in vitro.

In search of the third factor: processing 
of CD97 does not require protease 
activity from thrombin, activated 
protein C, or matrix metalloprotease 9 
Based on the previous findings, it seemed 
possible that a plasma protease processes 
CD97 after ligation by CD55. For co-
cultures, we generally collected blood with 
heparin as anti-coagulant; so we tested the 
possibility that heparin blocks the activation 
of a plasma protease that processes CD97 
after ligation by CD55. To effectively block 
coagulation-dependent activation of 
circulating proteases, we administered per 
mouse 20 units heparin in PBS prior to the 
adoptive transfers of Cd55-/- cells into wild-
type mice. In the presence of heparin, CD97 
was still downregulated on Cd55-/- immune 
cells within 30 min after transfer into 
wild-type mice (Figure 5A), indicating that 
CD97 likely is not processed by a plasma 
proteases that is activated by thrombin.
Protease-activated receptor-1 (PAR-1) is 

Figure 4. Shear stress is not involved in the regulation of CD97 cell surface expression. (A) Whole blood from 
congenic wild-type mice was co-cultured with Cd55-/- splenocytes overnight while shaking in a 37°C water bath 
and afterwards analyzed for CD97 expression by flow cytometry. (B) Cd55-/- splenocytes were transferred into the 
peritoneal cave congenic wild-type mice. At indicated time points, peritoneal lavages were performed on recipient 
mice, and CD97 expression was measured on transferred (CD45.2+) cells by flow cytometry. For both graphs, the 
geometric mean of fluorescent intensity (MFI) of CD97 on wild-type and Cd55-/- lymphocytes is indicated. One of 
two independent experiments is shown.

a TM7 transmembrane receptor, which is 
activated by protease-activated protein C 
(APC) (31). As CD97 also is a TM7 receptor 
and APC has a broad specificity, it seemed 
possible that CD97 is a target of APC as 
well. Only when bound to endothelial 
protein C receptor (EPCR), APC is able to 
activate PAR-1 by cutting of the terminal 
extracellular part of PAR-1, thereby allowing 
the remaining part to bind to the exoloops 
of the TM7 moiety and induce signaling 
(31). If APC would process CD97 by a 
comparable mechanism, the expression 
of CD97 on leukocytes in EPCR-deficient 
(Procr-/-) mice should be as high as in 
Cd55-/- mice. However, we found that CD97 
expression on EPCR-/- leukocytes was the 
same as wild-type immune cells (Figure 
5B), excluding APC as a possible protease 
involved in the downregulation of CD97.
For another Adhesion-GPCR, GPR125, it 
has been described that α chain shedding 
is induced by protease activity of matrix 
metalloprotease 9 (MMP9). To test whether 
this protease is also involved in CD97 
ectodomain shedding, we analyzed CD97 
expression on PBL of MMP9-deficient 
mice. As shown in Figure 5C, CD97 
expression of on Mmp9-/- PBL is at the same 
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Figure 5. Thrombin, activated protein C, and matrix metalloprotease 9 are not involved in the downregulation 
of CD97 by CD55. (A) Cd55-/- splenocytes were transferred by i.v. injection into the tail vein of congenic wild-
type mice. 20 units heparin per mouse were administered 5 min before injection of cells. 20 min after transfer, 
blood was collected with or without heparin (for untreated and heparin-treated mice, respectively) from recipient 
mice, and CD97 expression was measured on transferred (CD45.2+) and recipient cells (CD45.1+) by flow cytometry. 
Indicated is the geometric mean of fluorescent intensity (MFI) of CD97 on wild-type and Cd55-/- lymphocytes. One 
of two independent experiments is shown. (B) Blood was collected in heparin from wild-type, Cd55-/-, and Procr-/- 
mice, and CD97 expression was measured on immune cells by flow cytometry. Indicated is the geometric mean of 
fluorescent intensity (MFI) of CD97 on lymphocytes (n = 1). (C) Blood was collected in heparin from wild-type and 
Mmp9-/- mice, and CD97 expression was measured on immune cells by flow cytometry. Indicated is the geometric 
mean of fluorescent intensity (MFI) of CD97 on lymphocytes (n = 5).

level as on PBL of wild-type littermates, 
ruling out MMP9 as the protease 
involved in CD97 ectodomain shedding. 

DISCUSSION
We have shown recently that CD55 regulates 
the cell surface expression of CD97 on 
leukocytes in vivo (Veninga et al, manuscript 
in preparation). In this study we extend 
these observations, showing that this 
regulation occurs very rapidly, i.e. within 
minutes after ligation of CD97 by CD55. We 
found that ectodomain shedding is the likely 
mechanism of regulation as increased levels 
of sCD97 in plasma could be correlated 
with the downregulation of cell surface 
CD97. Importantly, we provide evidence 
that in vitro interaction between CD97 
and CD55 on leukocytes is not sufficient to 
regulate CD97 cell surface expression. Our 
data indicate that a third factor is needed 
to regulate CD97 cell surface expression 
on immune cells together with CD55.
Our findings have various implications 
for our understanding of CD97-ligand 

interactions. First of all, we show that CD97 
ligation results in downregulation of CD97 
cell surface expression, which is correlated 
with an increase in plasma sCD97 levels. This 
finding is indicative for a release mechanism 
of the α chain of CD97, although we cannot 
exclude additional α chain internalization. 
As there was no sCD97 detectable in CD55-
deficient mice, this further proves the need 
for ligation by CD55 in vivo. Notably, while 
ectodomain shedding appears to be a 
common process for Adhesion-GPCRs (4-9), 
most studies investigated this phenomenon 
in vitro, and it did not become clear if ligand 
interaction is necessary for the release 
of the α chain of the receptors in vivo.
Secondly, we hypothesize that a third factor 
should be involved in the regulation of 
CD97 cell surface expression, as we found 
hardly any downregulation after CD97-CD55 
interaction in vitro. Ectodomain shedding 
events are most often mediated by zinc-
binding metalloproteases like ADAMs (a 
disintegrin and metalloprotease), MMPs 
(matrix metalloprotease), or MT-MMPs 
(membrane type matrix metalloprotease) 
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(32-34). It has been shown that the 
generation of soluble forms of latrophilin, 
GPR124 and GPR125 requires a cleavage 
step at the cell membrane (8,9). For GPR124, 
MMP9 has been identified as the specific 
protease which is needed to produce its 
soluble form (8). While we could exclude 
MMP9 as third factor required for the 
processing of CD97, involvement of other 
metalloproteases remains to be tested.
Thirdly, our data show that the β chain 
of CD97 cannot be expressed at the cell 
surface without the α chain. After α chain 
shedding due to ligation by CD55 in vivo, the 
β chain is downregulated to the same extent 
as the α chain (Figure 1B), most likely via 
internalization and subsequent degradation. 
We consider internalization as a likely event 
as it is a common way to regulate GPCR 
signaling. It could be possible that ligation 
by CD55 induces next to α chain shedding 
a fast intracellular signaling pathway, 
which is shut down by internalization and 
degradation of the β chain (35). On the 
other hand, CD55 could only function as a 
rheostat controlling the amount of CD97 
on the surface of circulating leukocytes. 
Obviously, studying these hypotheses 
was hampered by the inability to set up 
an in vitro system of CD97 regulation and 

underscores the importance of identifying 
the third factor involved in CD97 processing.
Finally, shedded ectodomains can remain 
stable and active in solution, thereby 
regulating various biological processes (34). 
Interestingly, sCD97 has been found at sites 
of inflammation (4,10) and the α chain 
of human CD97 has been demonstrated 
to act as a potent chemoattractant for 
human umbilical vein endothelial cells and 
as pro-angiogenic factor (12), showing its 
potential biological activity at distant sites.
In summary, we have shown that CD97 is 
regulated by CD55 via rapid ectodomain 
shedding. This process is likely to require 
a third factor, which is not present in 
our in vitro culture systems. This finding 
might very well explain the difficulty in 
finding signaling events that follow CD97 
ligation (18). Identification of the required 
conditions needed to facilitate a functional 
interaction between CD97 and CD55 in vitro 
is crucial for further research on Adhesion-
GPCR-ligand interactions.
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