Complement inhibition, an important tool in the treatment of human diseases
In the perspective of nanomedicine

Merita Rumano
Universiteti i Tiranés, FSHN, Bulevardi”Zogu i paré”, Tirana, Albania
merita.rumano@fshn.edu.al

Abstract

Complement system is part of our innate immune system and it is composed of more than 50
plasma proteins, circulating in their inactive forms as zymogens or proenzymes. Proteins of the
complement cascade together form a key innate immune sensor that mediates immunosurveillance
and tissue homeostasis by interacting with each other in a cascade like manner. The complement
system is actually a very fine modulator of a lot of functions and biological processes that happen
not only at the interface of innate and adaptive immunity, but it interacts with a lot of other
biological pathways including the coagulation system, tissue remodelling and regeneration as well
as other biological processes. It is observed that C3 and C5 proteins are specifically expressed in the
regenerating zones of different organisms, starting from different species of low vertebrates
(amphibians) to mammals.

There is a wide range of diseases caused by abnormal complement activation, including kidney
disease like Paroxysmal Nocturnal Hemoglobinuria (PNH), Age-related Macular Degeneration
(AMD), Systemic Lupus Erythematosus (SLE), etc. Convertase enzymes play a central role in
complement activation by cleaving C3 and C5 and mediate nearly all complement effector
functions, being so ideal targets for therapeutic complement inhibition. Targeting the complement
system has been established for rare clinical disorders such as paroxysmal nocturnal
haemoglobinuria and atypical haemolytic uraemic syndrome and is a very promising solution to a
wide group of diseases, including orphan diseases. The peptide Compstatin and the new analogs of
this complement C3 inhibitor, inhibits all complement pathways. In the field of dental medicine,
there is shown a very promising potential of these therapeutics to periodontal diseases and gingival
inflammation. During the last years, several studies present the important role of these inhibitors in
the treatment of covid-19 infection too.

Comstatin has a very good solubility profile and an exquisite plasma half-life which is quite long for
peptide therapeutics and exceeds over 50 hours in plasma with favourable toxicology and safety
profile. These facts and all the data from clinical studies to date in non-human primates and in first
human studies on complement therapeutics are opening new perspectives for clinical application in
various clinical conditions.

References

[1] Ricklin D., Mastellos D., Reis E.S., John D. Lambris, Complement C3-Targeted Therapy: Replacing
Long-Held Assertions with Evidence-Based Discovery, Trends in Immunology, Volume 38, Issue 6,

2017, Pages 383-394
[2] Ricklin, D., Mastellos, D., Reis, E. et al. The renaissance of complement therapeutics. Nat Rev Nephrol
14, 26-47 (2018). https://doi.org/10.1038/nrneph.2017.156

[3] Zwarthoff Seline A., Berends Evelien T. M., Mol Sanne, Ruyken Maartje, Aerts Piet C., J6zsi Mihaly, de
Haas Carla J. C., Rooijakkers Suzan H. M., Gorham Ronald D., Functional Characterization of Alternative
and Classical Pathway C3/C5 Convertase Activity and Inhibition Using Purified Models, Frontiers in
Immunology, Volume 9, 2018, https://www.frontiersin.org/articles/10.3389/fimmu.2018.01691

[4] Mastellos, D.C., Ricklin, D. & Lambris, J.D. Clinical promise of next-generation complement therapeutics.
Nat Rev Drug Discov 18, 707—-729 (2019). https://doi.org/10.1038/s41573-019-0031-6

[5] Sara Mastaglio, Annalisa Ruggeri, Antonio M. Risitano, Piera Angelillo, Despina Yancopoulou, Dimitrios C.
Mastellos, Markus Huber-Lang, Simona Piemontese, Andrea Assanelli, Cecilia Garlanda, John D. Lambris,
Fabio Ciceri, The first case of COVID-19 treated with the complement C3 inhibitor AMY-101, Clinical
Immunology, Volume 215, 2020

TNT nanoBalkan2022 October 03-07, 2022 Tirana (Albania)


https://doi.org/10.1038/nrneph.2017.156
https://doi.org/10.1038/s41573-019-0031-6

