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Rosetta Scoring (or Energy) 
Function 

… or how models are evaluated in 
Rosetta 



Evaluating Models in Rosetta 

An algorithm must assign a quantitative number to a 
model to decide whether it is “good” or “bad” 



Energy is currently given in: 
“kcals/mol” 
 
Previously in: “REU” 
 
High Energy = Bad 
Low Energy = Good 
 

Important Note 



Evaluating Models in Rosetta 

-400 kcals/mol -350 kcals/mol 



Score is Central to Monte Carlo Selection 

  



Metropolis Criterion 

If Enew < Eold : Accept new structure 

If Enew > Eold :  

 - Pick a random number p(0, 1) 

 - if e[-(Enew-Eold)/kBT] > p, accept new structure 

 



Rosetta Combines Physics-Based and Knowledge-
Based Potentials to Build the Energy Function 



Rosetta Combines Physics-Based and Knowledge-
Based Potentials to Build the Energy Function 
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Rosetta Combines Physics-Based and Knowledge-
Based Potentials to Build the Energy Function 
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Statistical mining of 
Protein Databank (PDB) 



The Score Function is a Weighted Linear 
Combination of Individual Score Terms 
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Statistical mining of 
Protein Databank (PDB) 

 
 
 
 

Energy = w1*term1 + w2*term2 + w3*term3 + … 
 
 
 
 



Rosetta is a Residue-Centric  
Scoring Function 



Rosetta is a Residue-Centric  
Scoring Function 

* NOTE: Not all score terms are listed here 



Low resolution (or centroid) mode: 
  
 Reduced atom representation  (centroid) 
 Simple energy function 
 Aggressively search conformational space 
 
 
High resolution (or full atom) mode: 
 
 Full atom (FA) 
 More sophisticated energy function 
 “Local” search of conformational (and sequence) space 

Rosetta has 2 score function modes 

database/chemical/residue_type_sets/centroid 

database/chemical/residue_type_sets/fa_standard 



Breakdown of Full Atom Score Terms – 
REF2015 

Alford, et. al JCTC 2017 



What you’ll actually see in your 
output… 



Output Score Table 
Found in output score table (score.sc) and at the end of every output pdb (S_0001.pdb) 



Output Score Table 

Score Terms: 



Output Score Table 

Weights: 



Output Score Table 

Scores for individual terms: 

Total Score of Protein 



Output Score Table 

Scores by amino acid position: 



More score term information 



Constraints (actually “restraints”) 

Supplements energy function with additional 
information 

– Commonly from experimental information 

Various types: 

    atom_pair_constraint, dihedral_constraint, 
angle_constraint, coordinate_constraint, 
residue_type_constraint … 

Interface with Rosetta using constraint files 



Membrane terms:  
    fa_mbsolv 
    fa_mbenv 
 
 
 
Over 100+ score terms 
 
Most are turned off (weight is set to 0), not in REF2015  
 
To turn on score term, set weight to non-zero value 

Additional score terms 



Modifying Scorefunctions in Rosetta 

Modifying using the command line 
1 - score:weights <filename> 

 

2 - score:set_weight <scoreterm1> <wt1> <scoreterm2> <wt2> 

 

3 - score:patch <patchfile> 

 

Patchfile example 
 fa_atr = 0.423 

fa_rep = 0.100 



Modifying Scorefunctions in Rosetta 

XML script options 
• Weights filename or path to file 

• Reweight specific terms as needed (as in patch file) 

• Must include top-level output tag to ensure proper scoring in 
output files 

 

<ROSETTASCRIPTS> 
 <SCOREFXNS> 
  <ScoreFunction name=“ligand_soft_rep” weights=“ligand_soft_rep”> 
   <Reweight scoretype=“fa_elec” weight=“0.42”/> 
  </ScoreFunction> 
  <ScoreFunction name=“hard_rep” weights=“ligandprime”> 
  </ScoreFunction> 
 </SCOREFXNS> 
 <OUTPUT scorefxn=“hard_rep” /> 
</ROSETTASCRIPTS> 
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Useful Links 

https://www.rosettacommons.org/docs/latest/r
osetta_basics/scoring/score-types 

 

https://www.rosettacommons.org/docs/latest/r
osetta_basics/scoring/scoring-explained 
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