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Übersicht 

• Komplement 
o ein unnötiger Appendix der Immunität oder 
o zentraler Teil der Immunität & Inflammation ?

• Komplement und AAV 

• Komplementinhibition und Erhaltung der schützender Funktion



Komplement: Der Anfang

Zelle

Rezeptor

Komplement

Amboceptor
Antikörper

1899

Ehrlich P, Über den Mechanismus der Amboceptorenwirkung, Berliner Klinische 
Wochenschrift. 1902;21:492

Der Nobelpreisträger Paul Ehrlich beschreibt Komplement erstmals im Jahr 1899

Paul Ehrlich 
(1854-1915)

Zelle

Rezeptor



Komplement - AktivierungDistinct Genetic Causes and different Protein Portfolios 
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CP – Klassischer Pathway
LP – Lektin Pathway
AP – alternativer Pathway  



Komplement – Enzym Ebene IDistinct Genetic Causes and different Protein Portfolios 
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Komplement – Enzym Ebene I: Turbo EffektDistinct Genetic Causes and different Protein Portfolios 
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Komplement – Enzym Ebene IIDistinct Genetic Causes and different Protein Portfolios 
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Komplement – Übersicht
Distinct Genetic Causes and different Protein Portfolios 
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continuous density for the b-barrel cylinder below the core CDC/
MACPF domain. Although the C9 homology model lacked
well-structured helices for CH3, we observe finger-like densities
of a-helices on the concave surface of the barrel that probably
occupy the CH3 region (Fig. 3b–d).

Auxiliary domains and MAC assembly. In addition to the
CDC/MACPF, auxiliary domains of complement proteins play
key roles in the molecular architecture of the pore. The ‘low
density lipoprotein receptor class A repeats’ (LR) form a crown
adorning the upper surface of the CDC/MACPF rim, while

C
D

C
/M

A
C

P
F

rim

30
5 

Å

180°

Last C9

C6

240 Å

110 Å

Tr
an

s-
m

em
br

an
e

a

b c

d

Figure 1 | Cryo-EM reconstruction of the MAC. (a) Sharpened map segmented and coloured according to complement proteins: C5b (tan), C6 (green),
C7 (yellow), C8a (magenta), C8b (dark blue), C8g (orange) and C9 (light blue). CDC/MACPF b-barrel and detergent belt are in grey colour. Density is
overlaid on the unsharpened map (transparent surface). Axes are shown. (b) Fitting of the C5b6 crystal structure into a cross-section of the unsharpened
map (grey surface). C5b and C6 are in grey colour and green ribbons, respectively. (c) ‘Split-washer’ configuration of the MAC comprises 4 asymmetric
(orange) and 18 symmetric (blue) staves. Incomplete membrane penetration of the b-barrel is indicated (arrow). (d) Reference-free aligned class
average corresponding to a top view of the MAC (left panel) and representative raw images belonging to this class (middle panel), clearly showing the
‘split-washer’ shape of the rim. Cartoon schematic illustrating the location of C6 and the last C9 molecule in the previous images (right panel).

a b

c

Figure 2 | Molecular architecture of the complex. (a) Top (left panel) and side (right panel) views of the CDC/MACPF rim zoomed in, to show fitting of
C8a (purple), C8b (blue) and C8g (orange) into the MAC reconstruction (transparent surface). (b) Arrangement of LR (dark grey) and EGF (green)
domains around the rim. (c) Density for the MAC segmented and coloured according to subunit composition: C6 (green), C7 (yellow), C8 (coloured as
in a) and C9 (grey). TS domains for each protein are indicated by darker shades. Silhouette of the unsharpened map is shown for reference.

NATURE COMMUNICATIONS | DOI: 10.1038/ncomms10587 ARTICLE

NATURE COMMUNICATIONS | 7:10587 | DOI: 10.1038/ncomms10587 | www.nature.com/naturecommunications 3



Komplement – Übersicht
Distinct Genetic Causes and different Protein Portfolios 
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Komplement Effektor Funktion ist nicht nur TCC auch TCC unabhängig



necrosis

Zipfel PF, Wiech T, et al. 2021 Cell Tissue Res 
Zipfel PF, Wiech T, et al. 2019, Frontiers Immunol

AAV eine Komplement Katalysierte Nieren Erkrankung



C5a induzierte Inflammation: Turbo 2
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Zusammenfassung

• Komplement 
ein zentraler Teil der Immunität & Inflammation

• Komplement mediierte Entzündung ist unabhängig von TCC/MAC

• Komplementinhibition ein neuer klinischer Standard bei AAV?
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