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Discussion

Automatically insert new protein structures into the SCOP 
classification of proteins.

Our approach incorporates both clustering and prediction.  We use 
clustering approaches to discover groups of related proteins along with 
the structural features that they share.  Each cluster of structures has a 
maximal set of shared structural features (enumerated residue-wise) 
which we call a fingerprint.  Once we have the structural fingerprint, 
we use it to determine the cluster membership of new structures.

Our algorithm found a Ricin-B-like 
structural fingerprint (upper far-right) 
that compares favorably to the 
fingerprint derived directly from the 
gold-standard SCOP classification 
(lower far-right).

CA-CA Deviations: 1.5Å in Green to 6.0Å in Brown

Algorithm

Ricin B Structural Spans (in green) 
According to the SCOP Superfamily

The data are very noisy.  The PDB (Protein Data Bank) has about 
23,000 unique structures ranging in quality from 0.54Å to 15Å.  
Despite this noise, the robustness of the consensus clustering allows 
our method to detect relationships on the level of superfamily.

Current work involves predicting the family and superfamily that a new 
structure belongs to.  Our results indicate that the fingerprint derived 
from a SCOP family can predict membership with almost complete 
accuracy.

A single clustering from our method:   each cluster contains 
proteins with similar structural spans (indicated with 'X').
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           ............######.......#####.......###########....................#####...#########################.........###############....
d1hwmb2    ............EMCLQA.......WMEDC.......QWALFDDRTIR....................VIRKC...ATQRWFFNSDGSVVNLKSTRVMDVK.........IIFPATGNPNQQWRT....
d1m2tb1    ............GMTVDV.......QLWPS.......LWTIKKDGTIR....................MIFDC...EATIWQIWGNGTIINPRSNLVLAAS.........TVQTLDYTLGQGWLA....
d1m2tb2    ............DLCMES.......YVETC.......RWALYGDGSIR....................NIVSC...SGQRWVFTNEGAILNLKNGLAMDVA.........IIYPATGNPNQMWLP....
d1onkb1    ............GMRVDV.......QLWPS.......LWTIKRDGTIR....................MIFDC...EATIWQIWDNGTIINPRSNLVLAAS.........TVQTLDYTLGQGWLA....
d1onkb2    ............DLCMES.......WVETC.......KWALYGDGSIR....................NIVSC...GSQRWVFTNEGAILNLKNGLAMDVA.........IIYPATGKPNQMWLP....
d1oqlb1    ............GMCVDV.......QLWPS.......LWTIKRDGTIR....................MIFDC...EATLWQIWGNGTIINPRSNLVLAAS.........TVQTLDYTLGQGWLA....
d1oqlb2    ............DLCMES.......WVETC.......RWALYGDGSIR....................NIVSC...SGQRWVFTNEGAILNLKNGLAMDVA.........IIYPATGKPNQMWLP....
d1abrb1    ............GMCVDV.......IMWKC.......LWTLKSDKTIR....................MIYDC...EATYWEIWDNGTIINPKSALVLSAE.........TVQTNEYLMRQGWRT....
d1abrb2    ............DLCMQA.......WMADC.......QWALYTDGSIR....................LLMGC...ASQRWVFKNDGSIYSLYDDMVMDVK.........ILWPYTGKPNQIWLT....
d1knma_    ............GRCLDV.......QLWDC.......QWAATDAGELR....................QIYSC...DNQKWRLNSDGSVVGVQSGLCLDAV.........QLYTCSNGSNQRWTR....
d1ce7b1    ............GMNVDV.......QLWPS.......LWTIKRDGTIR....................MIFDC...EATVWQIWGNGTIINPRSNLVLAAS.........TVQTLDYTLGQGWLA....
d1ce7b2    ............DLCMES.......TVETC.......KWALYGDGSIR....................NIVSC...SGQRWVFTNEGAILNLKNGLAMDVA.........IIYPATGKPNQMWLP....
d1hwmb1    ............GLCVDV.......QLWPC.......QWTFYNDKTIR....................MITDC...DATKWEVLIDGSIINPSSGLVMTAP.........LLENNIHAASQGWTV....
d1xyfa1    ............GRCLDV.......QLYDC.......QWTYTDAGELR....................QIYSC...DNQKWRLNSDGSIVGVQSGLCLDAV.........QLYSCSNGSNQRWTR....
d2aaib1    ............GLCVDV.......QLWPC.......LWTLKRDNTIR....................MIYDC...DATRWQIWDNGTIINPRSSLVLAAT.........TVQTNIYAVSQGWLP....
d2aaib2    ............GLCLQA.......WIEDC.......QWALYADGSIR....................KILSC...SGQRWMFKNDGTILNLYSGLVLDVR.........ILYPLHGDPNQIWLP....
d1ggpb1    ............GFCADV.......ILKKC.......LWTLKREATIR....................GIYDC...ELSAWEIADNGTIINPASSLVLSSG.........GVQTNSYASAQGWRT....
d1ggpb2    ............QLCMQA.......WMSEC.......QWALLTDKSIR....................LLALC...ASQRWVFDDDGSILSLYDDKQMDSE.........ILWWNAAEPNQIWLA....

Common Structural Regions of the Ricin-B Related Proteins
Found by the Gaussian Mixture Model

36.8%False Negative Rate
6.6%False Positive Rate
88.1%Accuracy

Error rates when taking the SCOP 
Superfamilies as the correct classification

(A random classification has 16% accuracy.)

The Fold contains 6 Superfamilies split into 10 Families with a total of 99 unique structures 
We clustered the structures into 6 clusters using the structural spans:

One of the clusters correspond to a Superfamily in the Fold.
Four clusters contained individual families which are the 4 Families belonging to 2 Superfamilies.
One of the clusters contained a mixture of structures from several Superfamilies.
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Common spans for SCOP’s Ricin B Superfamily (b.45.2): 
green corresponds to regions of small structural deviation also indicated in green on Ricin (at left).
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CA-CA Structural Deviations of less than 1.5Å from 1HWM-B Dom 2 indicated with '#' or residue


