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NANOBODY IN SILICO DESIGN



Adopted from University of Washington, Institute for Protein Design
https://www.ipd.uw.edu/2023/10/introducing-rosettafold-and-rfdiffusion-all-atom/
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WHAT IS A NANOBODY?



Feature Nanobodies Conventional Antibodies

Structure Single polypeptide chain Multiple polypeptide chains

Size ~15 kDa ~150 kDa

Specifity High High

Stability Highly stable Less stable

Solubility Very high Moderate

Access Can reach dense 
tissues & tumors 

Limited by size

Expression Easy to produce in 
bacteria/yeast

Requires mammalian cells

In vivo half life Short Long

Cost Low High
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WHAT IS A LIPID NANOPARTICLE?
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WHAT EXACTLY IS –AMANITIN?





Nanobody1
Liposome2

Library 
Screening3

In silico4



A BRIEF LOOK INTO OUR WORKFLOW…
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OUR CHALLENGES
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ENGINEERING SUCCESS
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OUTLOOK



Extend the treatment concept to other cell
types (kidney cells)

Load LNPs with additional drugs (e.g. polymyxin
B and methylprednisolone)

Extend the treatment concept to other toxins
(e.g. ricin, shiga toxin)



THANKS TO OUR SPONSORS AND SUPPORTERS!



SOURCES:

1. Horgen, P. A., Vaisius, A. C. & Ammirati, J. F. The insensitivity of mushroom nuclear RNA polymerase activity to inhibiton by
amatoxins. Arch. Microbiol. 118, 317–319 (1978).
2. Garcia, J. et al. A breakthrough on Amanita phalloides poisoning: an effective antidotal effect by polymyxin B. Arch Toxicol 89, 2305–
2323 (2015).
3. Kayes, T. & Ho, V. Amanita phalloides-Associated Liver Failure: Molecular Mechanisms and Management. International Journal of
Molecular Sciences 25, 13028 (2024).
4. Garcia, J. et al. An effective antidotal combination of polymyxin B and methylprednisolone for α-amanitin intoxication. Arch Toxicol
93, 1449–1463 (2019).
5. Luo, S. et al. Antigen-Specific Antibody Design and Optimization with Diffusion-Based Generative Models for Protein Structures. 
Preprint at https://doi.org/10.1101/2022.07.10.499510 (2022).
6. Bennett, N. R. et al. Atomically accurate de novo design of antibodies with RFdiffusion. Preprint at 
https://doi.org/10.1101/2024.03.14.585103 (2025).
7. Trakulsrichai, S. et al. Clinical characteristics and outcome of toxicity from Amanita mushroom poisoning. Int J Gen Med 10, 395–400 
(2017).
8. Nguyen, V. T. et al. In Vivo Degradation of RNA Polymerase II Largest Subunit Triggered by α-Amanitin. Nucleic Acids Research 24, 
2924–2929 (1996).



SOURCES:

9. Stöckert, P. et al. Increasing incidence of mycotoxicosis in South-Eastern Germany: a comprehensive analysis of mushroom
poisonings at a University Medical Center. BMC Gastroenterol 24, 450 (2024).
10. Xue, J., Lou, X., Ning, D., Shao, R. & Chen, G. Mechanism and treatment of α-amanitin poisoning. Arch Toxicol 97, 121–131 (2023).
11. PharmaWiki - Grüner Knollenblätterpilz. 
https://www.pharmawiki.ch/wiki/index.php?wiki=Gr%C3%BCner+Knollenbl%C3%A4tterpilz.
12. Ärzteblatt, D. Ä. G., Redaktion Deutsches. Vergiftungen durch Pilze. Deutsches Ärzteblatt
https://www.aerzteblatt.de/archiv/vergiftungen-durch-pilze-f64dfb59-66d6-4e4b-b87d-27995ff6ec6a (2020).
13. Hosseini-Kharat, M., Bremmell, K. E. & Prestidge, C. A. Why do lipid nanoparticles target the liver? Understanding of biodistribution
and liver-specific tropism. Molecular Therapy Methods & Clinical Development 33, 101436 (2025).
14. home. Fungiversum.de https://fungiversum.de/ (2025).
15. So erkennen Sie den Champignon im Wald. https://www.selbst.de/wiesen-champignon-43129.html (2022).


