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Overview of complement mechanisms and compstatin-based inhibitor
development. a Simplified scheme of the complement cascade with major
effector functions. Molecular targets of compstatin are marked with an asterisk. 
b Structural model of the amplification loop based on the crystal structures of C3
(2A73), C3b (2I07), FB (2OK5), FD (2XW9), C3b2Bb2SCIN2 (2WIN), and C3a
(4HW5). c Amino acid sequences and target affinities of compstatin and major
analogs relevant for this study. Residue numbers are indicated at the top, and
changes from the previous analog are highlighted in red. Binding affinities (KD)
to C3/C3b determined by surface plasmon resonance (SPR) are shown. d
Comparison between the chemical structures of analogs Cp01 and Cp40,
wherein modifications are highlighted in red. Abbreviations: Ac, Acetyl; FB,
factor B; FD, factor D; MAC, membrane attack complex; MASPs, mannose
binding lectin-associated serine proteases; PRP, pattern recognition protein.
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Reprinted from Trends in Pharmacological Sciences, Vol 8, C. Lamers, D.C.
Mastellos, D. Ricklin, J.D. Lambris, Compstatins: the dawn of clinical
C3-targeted complement inhibition, 629–640, Copyright 2022, with permission
from Elsevier. Credit: Nature Communications (2022). DOI:
10.1038/s41467-022-33003-7

The complement system defends the body against microbial intruders,
but it can also attack the body's own cells for various reasons and
therefore contribute to clinical complications. These complications range
from age-related and chronic inflammatory diseases such as macular
degeneration to the rejection of organ transplants. In such cases, it would
make sense from a medical perspective to shut the complement system
down in a controlled manner with the use of drugs. 

Despite the wide range of medical applications, there has long been only
a single substance class of "complement inhibitors," which are in any
case only authorized for a few very rare diseases. It wasn't until 2021
that a new therapeutic option came to the market in the form of the
compstatins, a class of drugs that bring a central factor of the
complement system to a standstill. The discovery and development of
this substance family is rooted in research by Professor John Lambris'
group at the University of Pennsylvania. 

Now, a research group led by Professor Daniel Ricklin at the University
of Basel has worked with Lambris and an international team of
researchers in order to study these compstatins' mode of action in detail.
Writing in the journal Nature Communications, the researchers describe
how different variants of this family of active substances interact with
the central factor of the complement system and how exactly they
operate at the molecular level. 
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Optimizing active substances and facilitating research

On the one hand, the results pave the way for the further optimization of
active substances in the compstatin family. "On the other hand, the
findings also help us understand why compstatins have a highly specific
effect on the human complement system," Ricklin explains. 

What is beneficial in therapy can prove to be a hindrance in basic
research because it impedes working with model organisms. With this in
mind, an interdisciplinary research project at the Department of
Pharmaceutical Sciences aims to provide clinical research with new
variants of the inhibitor that can help gain a better understanding of
various diseases and pave the way for novel therapeutic strategies. 

  More information: Christina Lamers et al, Insight into mode-of-
action and structural determinants of the compstatin family of clinical
complement inhibitors, Nature Communications (2022). DOI:
10.1038/s41467-022-33003-7
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