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HBond Potential Correction

All Hydroxyl Donor Hydrogen Bonds
A-H Distance (normalized for equal volume)

sample source
Natives (Top5200)
== Rosetta (ab initio)

2.0

== newOH (ab initio)

newOH,newLJ (ab initio)

log(Density + 1)
5

05+
0.0~
15 16 17 18 19 20 21 22
Acceptor —— Hydrogen Distance (A)
To use:

-hbond_params newOH_params -li_hbond_hdis 1.75 -lj_hbond_OH_donor_dis 2.6
patch weights: ref_SER -= 0.1; ref_ THR -=0.1;
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Classic Model
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Refined Model
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Organize Model Parameters

| have moved the HBond model parameters to
minirosetta_database:

@ Clearer model specification
@ Parameters are adjustable without recompiling

@ Parameters are accessable to external model validation
code

@ No loss of performance
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Native vs. Native

Hydrogen Bonds A—H Distance by Chemical type

(normalized for equal volume)

Donor Chem Types
hbdon_AHX
hbdon_AMO
hbdon_CXA
hbdon_GDE
hbdon_GDH
hbdon_HXL
hbdon_IMD
hbdon_IME
hbdon_IND
hbdon_PBA

log(FeatureDensity + 1)

Acceptor —— Hydrogen Distance (A)
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Native vs. Rosetta

Hydrogen Bonds A-D Distance
(normalized for equal volume)

| hbacc_AHX hbacc CXA | hbacc CXL || hbacc HXL |  hbacc IMD hbace_IME hbacc_PBA
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Rosetta vs. Rosetta

All Hydroxyl Donor Hydrogen Bonds
A-H Distance (normalized for equal volume)

sample source
m= Natives (Top5200)

2.0~ m= Rosetta (ab initio)
== newOH (ab initio)
== newOH,newLJ (ab initio)
over correct newOH, newLJ (ab initio)

log(Density + 1)
°
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Acceptor —— Hydrogen Distance (A)
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Assess Score Term Dependence

Hydrogen Bonds with Aromatic Hydroxyl Donors
A-H Distance

sample_source
LJ Energy
LJ - don_acc_LJ Energy
LJ - h_LJ Energy
LJ - don_acc_LJ - h_LJ Energy
HBond + newLJ Energy
poly_AHdist_dOH_1

Score

‘ - Acceptor - Hydrogen Diy’s"ytance(A)
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Optimize score term weights

OptE with only reference weights free:

Optimized for sequence recovery, rotamer recovery, and sequence entropy; w/Ex1 flag

Score Weight

Reference Weights Produced by OptE for Score12_full.wts
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Weight Set Round in OptE

run_id
Stock(ex1)

— newOH newLJ(ex1)
Score12
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eat ata

Build Feature Database:

Sample Source H Properties

Term A | Term B | csesenenns | Term Z | Structure
| Feature A | | Feature B | ----------- | Feature Z | Feature A Feature Z
I I I Feature B | «="
| Feature A | | Feature B | ........... | Feature Z |
Properties Geometry
| Feature A | | Feature B | ........... | Feature Z | Properties
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Score Term Tuning Workflow

| Crystal Structures|

Feature Statistics Database

Distribution

Compare
Publish
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Score Term Tuning Workflow
Ref Rosetta

|Crysta1 Structures| | Ref Decoys |

Feature Statistics Database

Distribution

Distribution

Compare
Publish
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Score Term Tuning Workflow

|Ref Rosettaf—sNew Rosetta]

|Crysta1 Structures| | Ref Decoys | |NeW Decoys|

Feature Statistics Database |

Distribution |Distribution| |Distribution|

Compare Compare
Publish Test
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Score Term Tuning Workflow

[ Ref Rosettal—{New Rosettaf—

|Crystal Structures| | Ref Decoys | |Now Decoys|

| Feature Statistics Database |

Distribution |Distribution| |Distribution|
| Compare | | Compare | | Compare |

Publish Test
| Tune Model Parameters I—
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Next Steps:
@ Correct further distribution problems

@ Identify hbond chemical types in Residue 'params’ files
@ Add y term to model

@ Address Backbone-Sidechain exclusion rule
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