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How do we get Rosetta? 

• Since August 2013, Rosetta is on a rolling 
“weekly release” cycle

• New versions are released roughly every week

• Every revision passes basic scientific 
performance tests

• All tutorials use version 2013wk52 (Dec 2013)

• The latest versions can be downloaded here:

• https://www.rosettacommons.org/software/

https://www.rosettacommons.org/software/
https://www.rosettacommons.org/software/
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Types of Options
Full List of Options can be found at:

https://www.rosettacommons.org/docs/latest/full-options-list.html

• Input

• Location of Specific Files

• Structure

• Output

• Filename and Filetypes 

• Number of Structures

• Rotamer Library Options

• Application Specific Options

https://www.rosettacommons.org/docs/latest/full-options-list.html
https://www.rosettacommons.org/docs/latest/full-options-list.html
https://www.rosettacommons.org/docs/latest/full-options-list.html
https://www.rosettacommons.org/docs/latest/full-options-list.html
https://www.rosettacommons.org/docs/latest/full-options-list.html


How do we enter options?
On the Command Line:

score_jd2.default.linuxgccrelease -in:file:s test.pdb 

In an Options File

score_jd2.default.linuxgccrelease @options.txt

Options files are colon, space, or tab delimited 

Colon: -in:file:s test.pdb 

Space delimited:

-in

-file

-s test.pdb

Tab delimited:

-in

-file

-s test.pdb
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Rosetta has two main formats  for 

inputting structures

•PDB Files

•International standard

•Readable by PyMOL, MOE, etc.

•Silent Files

•Rosetta specific

•compact, fast to output



When should each format be 

used?

• PDB files

• Small numbers of output structures

• Interacting with an existing processing 
pipeline that requires PDB files

• Proteins with bound Ligands

• Silent files

• Archiving large numbers of structures



What’s in a PDB file?

• Full specification is documented here: 
http://www.wwpdb.org/docs.html

• Column delimited!

• Field alignment matters

• Editing by hand is unpleasant, use a tool: 

• http://biopython.org/wiki/Biopython

• http://www.bioperl.org/wiki/Main_Page

• Rosetta has a number of useful scripts for processing PDBs

• Clean_pdb.py

http://www.wwpdb.org/docs.html
http://biopython.org/wiki/Biopython
http://www.bioperl.org/wiki/Main_Page
http://www.bioperl.org/wiki/Main_Page
http://www.bioperl.org/wiki/Main_Page
http://www.bioperl.org/wiki/Main_Page


How Rosetta Reads a PDB 
• Rosetta only reads ATOM/HETATM

• Residues are connected in the order they 
appear in the PDB file

• It is often convenient to number residues from 
1 and without gaps 

• Hydrogens and missing side-chain Atoms are 
added as needed

• Residues with Zero Occupancy Backbone 
Atoms are removed



Protein and binary 

silent files
• Protein and Binary

• Binary silent files are more compact, 

Protein is used infrequently

• Structures with non-ideal bond lengths 

must use the binary format

• Rosetta makes this decision 

automatically



Anatomy of an Protein silent file
SEQUENCE: MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVL
SCORE:      score     env    pair     vdw      hs      ss   sheet      cb  rsigma hb_srbb hb_lrbb      rg      
co contact    rama rms rms_min mxn mxrms mxlgE %cont  mm11  mm22  mm33  mm43  mm74  gdtmm description
SCORE:     -95.27  -32.30  -20.00    2.43    0.62  -27.65    0.34   29.55  -18.72  -23.85   -8.55   13.29   
23.63    0.00  -37.02  9.52  6.40  33  3.53  -3.5 -0.08 0.239 0.310 0.324 0.338 0.465  0.335 S_0001_1234

1 E   -97.266  124.773 -180.144    0.000    0.000    0.000 S_0001_1234
1 E   -97.266  124.773 -180.144    0.000    0.000    0.000 S_0001_1234
2 E  -111.820  110.440 -178.678    0.549    0.239    3.755 S_0001_1234
3 E   -97.729  112.193  178.878   -1.235   -2.392    5.841 S_0001_1234

[.....]
70 E  -119.861  122.508 -178.150    4.782   -7.654   10.297 S_0001_1234
71 E  -114.760  112.405 -180.314    3.854   -8.493   13.887 S_0001_1234

• SEQUENCE: the protein sequence

• SCORE: the score term names and scores for the protein

• coordinates (whitespace delimited):

• residue number, secondary structure, phi, psi, omega, chi 

angles tag



Application Specific Input Files
• Span File

• Defines which residues are in the membrane

• Loops File

• Identifies the loop residues for loop closure

• Params File

• Custom parameters for small molecules or non-canonical 
amino acids

• Constraint File

• Experimentally derived restraints 

• Fragment File

• Short protein segments used for comparative modeling and de 
novo folding
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How Rosetta Outputs a Structure
• PDB or Silent File 

• Output Formatting Options

• Numbering - GPCR_model_mGlu_loops_0001.pdb

• Prefixes - GPCR_model_mGlu_loops_0001.pdb

• Suffixes - GPCR_model_mGlu_loops_0001.pdb

• Score Table Appended At End of PDB

• Per residue scoring terms 

• Whole structure scoring terms 



Score Table Appended At End of PDB



Rosetta Summary Score File


