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Biological MotivationsBiological Motivations

 Structural genomics and predictionStructural genomics and prediction
(structures without functions)(structures without functions)

 Need to label putative molecularNeed to label putative molecular
functions of new structuresfunctions of new structures

 Need to discover new molecularNeed to discover new molecular
functionsfunctions

 Increasing examples ofIncreasing examples of  polyfunctionalpolyfunctional
proteins.proteins.





OutlineOutline

 Introduction to FEATURE &Introduction to FEATURE &
WebFEATUREWebFEATURE

 UsingUsing molecular  molecular simulation tosimulation to
improve FEATUREimprove FEATURE



Protein Function Prediction &Protein Function Prediction &
AnnotationAnnotation
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FEATURE TrainingFEATURE Training

SitesSites Non-SitesNon-Sites
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FEATURE vectorsFEATURE vectors

 4444  vectors of physical/chemical featuresvectors of physical/chemical features
 Counted in 6 shellsCounted in 6 shells
 44 x 6 = 264 feature-shell combinations44 x 6 = 264 feature-shell combinations

that summarize the abundance of athat summarize the abundance of a
feature in a shell (e.g. # of feature in a shell (e.g. # of oxygens oxygens inin
shell that is 2-3 Angstromsshell that is 2-3 Angstroms  from center)from center)

 Vector = 264 continuousVector = 264 continuous  or discreteor discrete
values describing environment aroundvalues describing environment around
site center.site center.



Example: Calcium binding siteExample: Calcium binding site
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Challenge:Challenge:
Create a library of modelsCreate a library of models
available to FEATUREavailable to FEATURE

Solution:Solution:
Use 1D sequence motifs asUse 1D sequence motifs as
““seedsseeds”” for 3D motifs for 3D motifs

Shirley Wu



SeqFEATURESeqFEATURE

 Build from Sequence Motif DatabasesBuild from Sequence Motif Databases

 AutomaticallyAutomatically creates 3D motifs from 1D creates 3D motifs from 1D
sequence motifssequence motifs

 Hypothesis:  Hypothesis:  3D motifs perform better3D motifs perform better
than 1D motifs in identifying functionalthan 1D motifs in identifying functional
sitessites



Extracting 3D motif examplesExtracting 3D motif examples
from 1D motiffrom 1D motif



Extracting non-sites forExtracting non-sites for
background statisticsbackground statistics

 Random amino acid with similar atomRandom amino acid with similar atom
density and outside the site areadensity and outside the site area



SeqFEATURESeqFEATURE
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(seq)FEATURE performs better when
sequence and structural similarity are low

PROSITE other



1Z84: Galt-like protein
Cutoffz-scoreSiteSeqFEATURE Model

3.0712.795CYS 66ZINC_FINGER_C2H2_1.3.CYS.SG
3.1774.713CYS 63ZINC_FINGER_C2H2_1.1.CYS.SG

C2H2 type Zinc fingerSeqFEATURE
Nucleotidyltransferase3-D templates

PredictionMethod

ADP-glucose phosphorylaseSSM
NonePfam
NonePROSITE

2.795
4.713



1Z84: Galt-like protein
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Beta-lactamase prediction (left)
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