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ROI Conformer

- Extend target residue to capped 4-residue peptide
- Extend nearby polar/aromatic atoms to 3-residue peptide
- Include nearby waters
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Pattern Templates

polar/ring

NDOME

ODOME

Conformation Set of Distances

O:R:R|3.512(3.408|3.131|3.295|4.399|2.129(4.802(3.906|4.912|5.907|4.884|5.752|5.908|6.788]8.
0[3.361|2.866|3.072|3.337|4.310|1.945|4.619|3.614|4.312|5.528
Z|3.652|3.518(3.071|3.151|4.390
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ROI Selection

foreach pattern
create graph Gpsttern
foreach frame in simulation
foreach ROI with pattern
create node n in Gpattern
foreach m in Gpattern
if MP(n,m) < threshold
add_edge (n,m) to Gpattern

Solve dominating set problem
Smallest subset of nodes D such
that every node of G is eitherin D
or is adjacenttoanodein D

NP-hard, but good approximation algorithm
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Sources of Error

Level of Quantum Theory
Size of ROI
Reduction to Pattern
Closeness of Match

Sampling of MD
Accuracy of MD
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Molecular Dynamics Evaluation
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13C* RMS Error
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FF94 Adjusted RMSE (ppm)
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FF94 Adjusted RMSE (ppm)
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ff94 vs ff14ipg
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Drilling Down: 30OBLTYR52
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H Chemical Shift
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I-SNa
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Conclusions

According to our method
Force fields are improving

Use ff15ipq
TIP3P is okay
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APPM

PPM

Questions?

https://github.com/dkoes/MD2NMR
Q@david_koes

Comparison of Average ! H 30BL Chemical Shifts with Observed Values
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SHIFT X2 Comparison
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30BL (cyanobacterial lectin)
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