Complement Receptors

Robert Graham Quinton Leslie, Odense University, Odense, Denmark

Complement receptors are membrane proteins expressed on the surface of immune cells.
They interact specifically with complement factors leading to the removal of antigen from

the circulation.
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The Anaphylatoxin Receptors
The C5a receptor (C5aR, CD88)
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Table 1 The complement receptors
Receptor Ligand CD number Protein superfamily Function
ChaR  Cba Cha-desarg CD88 G protein-coupled receptors  Leucocyte chemoattraction, degranulation
C3aR C3a - G protein-coupled receptors  NO synthesis
CR1 C3b CD35 Regulators of complement Promotion of phagocytosis, immune complex (I1C)

activation

clearance, processing of IC-bound C3b

ROM, reactive oxygen metabolites; NO, nitric oxide; MBL, mannan-binding lectin; SPA, lung surfactant protein A
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Table 2 Distribution of complement receptors on blood cellsin humans

Cell type C5éR C3aR CR1 CR2 CR3/4 cClgR ClgRp gClgR
Monocytes (macrophages) + + + - + + + _
Neutrophils + + + - + + + +
Eosinophils + + + - + - — +
Basophils (mast cells) + + + - + + + +
Natural killer cells - - + - + - - -

B cells - _a -

@ C3aR has been detected on tonsillar B cells.

b Present on aminor T-cell subpopul ation.

€ On human and primate cells only.

d C3aRis expressed on guinea-pig platelets.

€ CR1isexpressed on murine and rabbit platelets.
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Table 3 Distribution of complement receptors in human tissues

Tissue and cell type C58R C3aR CR1 CR2 CR34 cClgR CilgRp gClgR
Lymphoid organs

Follicular dendritic cells (FDCs) - - + + +2 - - -
Liver

Kupffer cells + - + - + - - -
Stellate cells + - - - - - - -
Brain

Microglia + - - - + - _b -
Astrocytes + — - + - - — —
Other tissues

Vascular endothelial cells + - - - — + + _e
Epithelial cells +€ - +d - - + - -
Gingival fibroblasts - - - - - + - —
a CR3only.

b Present on rat microglial cells.

¢ On bronchial and alveolar cells.

4 On glomerular podocytes.

€ Found in association with mitochondria.
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The Complement Receptors for C3b and
its Derivatives

Complement receptor type 1 (CR1)

Co % $ *,.38 B0, wF | (CRI, CD35) Y 210 290
ND. i‘ - r~‘ *“IY'OPUKC ol 5P “"
"’s? X L e "c" ws'

3.$

Structure

CRI1, l,,} § sl pt ;,
‘ % lﬂ ‘ﬁfw’; Y

O
O_é ;/«lﬁ

h,, } - oupofp_{ n,,
64’-2,;»5, s B, (Pt
/vlfj‘ ﬁ)} ‘i ~ Du A )’ » )b(v"v' fw’pr pxok >
(MCP))"CR2, Cl,, IL-2 3 ®g0,. Pisiy of,% nol,
o, ph " O(,l), ", ':’,l' f“’h ],; IH.., Vﬁ, ny of‘Wh" ly,}
: Ayon LN e PR o{‘ oM 3 ),‘,thy'fv [
F,OK »/- N.’}Q-w"'v/n ¥ ‘“/-p. s Op O 0% 3 1y
Y or‘(RCA) &3 ln% xy,js_uu,‘d 0 mOp 1
,or‘, i f,‘m,‘,“(‘yo ¢ =0 o mox:'ou unim(ho
Or‘i ‘yu ‘/V” %Ry) O p Q l'.,‘: O 69 65 s~
s Oyl 10 15,4 :.n.y,or; vJ 5 ;51_"%1,,
fh -, Ys ‘3‘ lJ “‘:f‘)“;k fr ﬂ}"#& "h,"‘ﬁ N
\d ¥ O ou R G 'ihih L 00F
sl i} y o ns,,,h*R(Flgurela) .PY “ro, CR1
s & ,,_,,nsr S e 0 b WRy x! n}m A ong
};os\o 050U § p,‘* (]EHR),, ; LER ¥ n ux
,‘%J i, Z.x;: 70°95% ) g% ,@i ni,‘,h , LHRY- l.
% A} smon o Clﬁ ong o 25 my ]opho.k

~'~ R\ ph% *#p

MAQ,‘{J fio O.*J ../yfou posf_i y,l;, W }\J LN
/~":1~ W Ji‘“h:l N - Ot

‘& See f

/",anO/‘ J $

| 9 LHK l),Y 9[0.'/, y,‘,ﬁj ”“fr iﬁi Vo) ”‘,POF 0
B 43 Ry gtk o 8 m R, 85 BLHR.
il ‘ N CRI‘}Q,‘» N
fo‘yhoiph, A&)Vn% hAuhh %LHR’: hl
Dn" w© i »u [°S \ SURN O"“: Y g o y(F
/<.:’,L Nt A »fiqi "py = 80/‘”/ . 210%:} p’r § Y)/‘i

,foiJ Offou.r/v"dv e LHR\ -wl"‘ W {~} ,«k 0.}’#

'Of "'li‘ h'd* g x LHR;. § ,p,‘}i y. I Jhu ,/‘1”»»
CRI'¥ &, 3 o,,,gJ or R Ong,, I_ f,h_o_o,o;i 1,
9327y, G4 PR W

R ¥ b s Sy o " F
ER2, DAF,E,N :O{C’ X

Mu, &, CR; iﬂ‘ff l;uyﬂ’ A.,Ol]l'iip"[} l’*}h
W& Kﬁ’i‘l/“ﬁ‘fh f/‘ t?" 1"”7»}"“*0/‘
sK*RN-iI iﬁir hCRI""}ADy/ LY 15

WR, % , ,'}k'i?ord, 1§ 0 u A, CR2GS 3 6y )% &

(@) (b)

C4b
LHR-A
LHR-B
LHR-C
LHR-D
SCR@ o
Figure 1 Structure and function of CR1 and CR2. (a) The most prevalent

allele of CR1 is comprised of 30 short consensus repeats (SCRs) arranged in
four long homologous regions (LHRs), where the ligand-binding sites are
contained in the fdur N-terminal SCRs of each of the first three LHRs, while
the ligand-bindingsite of the 15 (or 16) SCR CR2 is located in SCR1/2.On B
cells, CR1 and CR2are found in noncovalent association with each other. As
a cofactor for factor I, CR1 promotes degradation of its ligand C3b, to iC3b
and then C3dg, thius providing CR2 with its ligand. (b) The association of
CR2 with CD19 enjures recruitment of the latter to the B cell receptor (BCR)
complex upon BCR/CR2 crosslinking by opsonized antigen. By binding and
activating the protein tyrosine kinases Lyn and Fyn, and PI3 kinase, CD19
supplements the s{gnalling transduced through BCR upon antigen
engagement. (Figlire 1b is adapted from O’Rourke L, Tooze R and Fearon
DT (1997) Co-receptors of B lymphocytes. Current Opinion in Immunology
9:324 329.)
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