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Routinely and robustly design catalytic or small molecule 
binding proteins 

Functionalization 
of de novo
proteins

Protein Design Structural 
Enzymology

Binding of toxins

Catalysis

Multi-functional protein scaffolds



Methods and Techniques used 

• Gene assembly 
• Protein expression
• Biochemical, biophysical, functional 

and structural characterization (X-ray 
crystallography, Cryo-EM)

• Protein design calculations
• Molecular modeling 
• Toolkit development 



Protein design is a bottom-up approach that operates at the 
angstrom to nanometer level



Biosciences

Physical 
sciences

Computer 
sciences

Protein Design

Targeted 
protein  
drugs 

Novel  
enzymatic 
functions

New 
biological 

assemblies

Ultra  
stable  

proteins

Computational protein design is a highly interdisciplinary effort



Searching for an energy minimum

Protein structure prediction Protein structure design

Rosetta 
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General protein design workflow



How we use managed data in the lab

Big benefit: they all are indexed and use persistent identifiers!
Most of them (protein related) are cross-referenced



Lab credo: All data is universally available for everyone in the lab 

Lab-onboarding and a lab leaving document (e.g. where to store stuff)

Generate various kinds of data:
• Scripts (code in bash, python, xml, C++)
• Sequence Data (DNA and AA sequences of designed proteins)
• Protein expression (e.g. Images of SDS-Gels)
• Protein characterization (e.g. scattering and diffraction data) 

How we manage our own data in the lab

Challenge 1: not all this data can be stored or treated the same way
Challenge 2: every project easily generates 100+ Gb of data



For computer related data:

• Use HPC resources to generate and analyze our data (TUG, CyVerse)
• User group and individual users, standardized methods and workflows 

• All data will be stored on a file-server with person-centric folder structure (currently 
stored on TUG cloud systems)

• All computationally derived data must include a log-file (includes identifiers for software 
versions used e.g.)

• In the process of building up in-house protein design database 
• All program code is versioned and shared (group internally) via GitLab
• Raw data from experiments (X-ray diffraction, X-ray scattering etc) is stored on a file server 

with naming conventions
• Each group member is supposed to back-up their data to the central file server 

How we manage our own data in the lab



For wet-lab related data:

• Coworkers are free to choose either lab-notebooks or a LIMS for 
documentation (LIMS: Benchling, open source)
• Lab internal protocols stored in a shared folder (will be transferred to a wiki 

soon)
• SOPs for machines and protein design approaches in place 
• Database for strains, plasmids (includes QC-data in case of synthetic genes)

How we manage our own data in the lab



How we manage our own data in the lab

• Open-source formats wherever we can (e.g. fasta, pdb, mmcif, png, etc)

• All published data is made publicly available 
• We try to ensure the data is FAIR (Findable, Accessible, Interoperable, Reusable)



How we manage data within the community 



• Coding conventions (e.g. descriptions, namespaces, pointers, 
indexing,…)

How we manage data within the community 



• Test servers (e.g. Integration test, scientific tests)

• Reviewing, pull-request conventions

How we manage data within the community 



• Own metadata file format (silent files)

How we manage data within the community 
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