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Target T0996(o) 
hexamer, medium difficulty, 848 res. in 1 subunit

Density maps (12 different): 3-3.5 Å
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CASP Models on Cryo-EM targets
Evaluation vs Maps

Placing models in map’s frame of reference 
(phenix.dock_in_map, Tom Terwilliger

UCSF Chimera)
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CASP Models on Cryo-EM targets
Evaluation vs Maps

Model to map fit

TEMPy (Agnel Joseph, Maya Topf)
CCC, LAP, MI, SMOC, MI_overlap, CCC_overlap

PHENIX.model_vs_map (Paul Adams)
3 variants of cross-correlation scores

PHENIX.chain_compare (Tom Terwilliger)

EMRinger (Ben Barad, James Fraser)
Local and global EMRinger scores



CASP Models on Cryo-EM targets
Evaluation vs Maps

Model to map fit



Overall correlation
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Global scores vs. goodness-of-fit scores

R=~0.5 R=~0.9

T1020o 



Interface vs. goodness-of-fit scores

R=~0.9 R=~0.9

T1020o 
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Conclusions

• At 3-4 Å useful to assess models against map – help identifying local errors 
in SSE, sidechain, and mis-orientation of sub-structures

• TM and GDT are highly correlated with global cross-correlation scores: a 
good indicator of overall quality of the model

• The global EMRinger may not be a reliable measure to evaluate CASP 
models, especially poor models

• Some regions in the target structure may have low accuracy so assessing 
the models against the map is more reliable in those regions

• Protein structure prediction methods that are assessed in CASP can be 
adapted for generating starting models prior to EM-based refinement




