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Getting Started

This page details how to get started with protein_transformer.





          

      

      

    

  

    
      
          
            
  
API Documentation
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Project Notes

This document describes some of the finer points of this project.


How does the program handle missing residues?

Missing atoms (and thereby missing angles and missing residues) are determined at time of dataset creation by proteinnet2pytorch.py. Any missing value is replaced with np.nan.
When comparing a predicted structure versus a true structure, where the true structure has missing atoms or angles, the nans are first removed from the true tensor, and the corresponding predicted values from the predicted tensor are also removed. The resulting tensors are then compared.
This holds true for computing MSE loss or DRMSD loss.
Batch padding is done with 0s. So, when computing loss for a single example, the batch padding is removed first, followed by the missing values/np.nans.




Does the program predict every single atom of the protein structure?

No, though all that are considered relevant are predicted.

The following atoms are not predicted:


	Hydrogens


	Hydroxyl oxygens of terminal residues




The following atoms are not directly predicted, but are inferred from other predicted angles using the assumption that they are a part of a planar bond configuration:


	Carbonyl carbons attached to the backbone


	NH2 atom of Arginine


	OD2 atom of Aspartic Acid


	OE2 atom of Glutamic Acid


	ND2 atom of Asparagine


	NE2 atom of Glutamine




The following atoms are part of planar rings, and their placement is hard-coded relative to previously placed atoms:


	CE1, CZ, CE2, CD2 of Phenylalanine


	CE1, NE2, CD2 of Histidine


	NE1, CE2, CZ2, CH2, CZ3, CE3, CD2 of Tryptophan


	CE1, CZ, OH, CE2, CD2  of Tyrosine










          

      

      

    

  

    
      
          
            
  
Compiling protein_transformer’s Documentation

The docs for this project are built with Sphinx [http://www.sphinx-doc.org/en/master/].
To compile the docs, first ensure that Sphinx and the ReadTheDocs theme are installed.

conda install sphinx sphinx_rtd_theme 





Once installed, you can use the Makefile in this directory to compile static HTML pages by

make html





The compiled docs will be in the _build directory and can be viewed by opening index.html (which may itself
be inside a directory called html/ depending on what version of Sphinx is installed).
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protein_transformer.models.transformer package


Submodules




protein_transformer.models.transformer.Attention module




protein_transformer.models.transformer.Decoder module




protein_transformer.models.transformer.Encoder module
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protein_transformer.models.transformer.Transformer module
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protein_transformer.protein package


Submodules




protein_transformer.protein.AminoAcid module




protein_transformer.protein.PDB_Creator module




protein_transformer.protein.Sidechains module




protein_transformer.protein.Structure module




protein_transformer.protein.structure_exceptions module


	
exception protein_transformer.protein.structure_exceptions.ContigMultipleMatchingError(*args)

	Bases: Exception

An exception to raise when a sequence is ambiguous due to multiple matching contig locations.






	
exception protein_transformer.protein.structure_exceptions.IncompleteStructureError(message)

	Bases: Exception

An exception to raise when a structure is incomplete.






	
exception protein_transformer.protein.structure_exceptions.MissingAtomsError(*args)

	Bases: Exception

An exception to raise when a residue is missing atoms and bond angles can’t be calculated.






	
exception protein_transformer.protein.structure_exceptions.MissingBackboneAtomsError(message)

	Bases: Exception

An exception to raise when a protein backbone is incomplete.






	
exception protein_transformer.protein.structure_exceptions.NonStandardAminoAcidError(*args)

	Bases: Exception

An exception to raise when a structure contains a Non-standard amino acid.






	
exception protein_transformer.protein.structure_exceptions.NoneStructureError(*args)

	Bases: Exception

An exception to raise when a parsed structure becomes None.






	
exception protein_transformer.protein.structure_exceptions.SequenceError(*args)

	Bases: Exception

An exception to raise when a sequence is not as expected.






	
exception protein_transformer.protein.structure_exceptions.ShortStructureError(*args)

	Bases: Exception

An exception to raise when a sequence too short to be meaningful.
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