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RosettaAntibodyDesign (RAbD)
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Rosetta Design

Rosetta has been used extensively for protein design and docking + design

For example, from earlier this year:

Transferrin receptor targeting by de novo
sheet extension

Danny D. Sahtoe®?<(), Adrian Coscia®'!, Nur Mustafaoglu®'®’, Lauren M. Miller®' ¢, Daniel Olal®, Ivan Vulovic*®©,
Ta-Yi Yu®', Inna Goreshnik®®, Yu-Ru Lin*®, Lars Clark?, Florian Busch%" @, Lance Stewart®®, Vicki H. Wysocki®"©,
Donald E. Ingber®", Jonathan Abraham®*'2(, and David Baker®"<2

2Department of Biochemistry, University of Washington, Seattle, WA 98195; PInstitute for Protein Design, University of Washington, Seattle, WA 98195;
“‘HHMI, University of Washington, Seattle, WA 98195; dDepartment of Microbiology, Blavatnik Institute, Harvard Medical School, Boston, MA 02115; *Wyss
Institute for Biologically Inspired Engineering at Harvard University, Boston, MA 02115; ‘Department of Bioengineering, University of Washington, Seattle,
WA 98195; Department of Chemistry and Biochemistry, The Ohio State University, Columbus, OH 43210; "Resource for Native Mass Spectrometry Guided
Structural Biology, The Ohio State University, Columbus, OH 43210; 'Department of Surgery and Vascular Biology Program, Harvard Medical School and
Boston Children’s Hospital, Boston, MA 02115; 'Harvard John A. Paulson School of Engineering and Applied Sciences, Harvard University, Cambridge, MA
02539; “Division of Infectious Diseases, Department of Medicine, Brigham and Women's Hospital, Boston, MA 02115; and 'Broad Institute of MIT and
Harvard, Cambridge, MA 02142




Rosetta Design

However that publication developed a bespoke protocol for that
system, which may not be amenable to your specific needs

RADbD, while specific to antibodies, offers a flexible, general
framework with which to design antibodies for your needs

It can be used for many design projects, including
Affinity Maturation
Homologous Redesign
Stability Improvement
De Novo Design



Quick Antibody Overview

Yellow / Blue —
Heavy Chain

Green / Pink —
Light Chain




Quick Antibody Overview

FAB — antigen
binding fragment

Fy — variable
fragment

Fc — crystallizable
fragment




Quick Antibody Overview — Fy, region

6 CDR loops — 3 on the heavy chain, 3 on the light chain



CDR Clustering

A new clustering of antibody CDR loop conformations
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CDR Clustering
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PylgClassify  http://dunbrack?2.fccc.edu/PylgClassify/

I PQ?EQE‘\A‘IS!»E& Clusters of Antibody CDR Loop Conformations »::%R‘,

TEMPLE HEALTH

PYIgC IaSSify (Last updated on November 1, 2019) is a monthly-updated web server primarily providing the clusters and
associated information of the antibody complementarity determining regions (CDRs) in the Protein Data Bank (PDB). The current database contains 3,065

PDB antibody entries. The list of PDB entries can be browsed here.


http://dunbrack2.fccc.edu/PyIgClassify/

RADbD Algorithm Overview

Nouter Cycles

Outer Loop

Inner Loop
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Antibody Binding Affinities to a gp120 Panel B CH103 WT vs H2-6 Design
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Tutorials

1. Sequence Design Only
2. CDR replacement and Sequence Design
3. De Novo Design

4. Custom Protocol Creation using RosettaScripts



