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Progress in Rosetta energy function
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Leads to

Successful Large-scale energy guided refinement
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General Concept:
Accomplishing refinement through two-stage approach

1. Large-scale, low-resolution search: ROSETTA
A coarse-grained model <-> all atom model (implicit water)

N
4 R

)

Free Energy

2. End-game, high-resolution search: short explicit-water MD
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New Aims in CASP13

1. Generalization:
Large-scale energy guided refinement to the entire class of
refinement problems

2. Consistent (still significant) refinement



CASP13 protocol

GDT-HA > 50 (19 targets)

Adaptive strategy

GDT-HA < 50 (10 targets)
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Conditional restraining on reference structure
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CASP13: Adaptive strategy
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RESULT: BAKER
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What went right:
Highly accuracy prediction with Large-scale refinement
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What went right / wrong (human):
Restraining search space with Co-evolution information
consistently helps
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Challenge: Symmetric modeling
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Challenge: Size dependency

Significant improvements mostly from small proteins
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Summary

« Significant and consistent improvements through
large-scale energy guided refinement
- Progress in Rosetta energy function
- Selective usage of reference model information
- Integration of Rosetta modeling and explicit water MD

« Potential for using Coevolution information in
Refinement challenge

« Sampling issue: > 120 aas or homo-oligomers
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