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B ivati ~ Preliminary Result
Motivation relimina esults
A Homoloev detection involves identifvin roteins with common A preliminary test of the work flow was performed on 102 randomly selected domains
bStraCt ancest &Y fying p from the PDB40D file. Scop — Astral file ( release 1.73 ) was used as the “Gold-Standard”
Ly of protein homology.
Why is it important? Three one way ANOVA tests, one each for the three features, were performed for
We devel()p ed a W()I‘k ﬂ()W f()I‘ each of the domains at 5% significance level.
o . Homology relationship between two proteins allows inferring > The null hypothesis for the tests was t.hat the compared clas.se.s have equal means.
lmpI'OVIIlg HOmOIOgy knowledge about the function of the unknown protein. "Thel tl}llree classes compared pair-wise were — True Positive, True Negatives and
. . Twilight Zone.
detection for Proteins. The . .
. Why combine sequence and structure comparison? What we observed?
pI‘OpOsed meth()d COInblIleS > Taken independently Q-score had the highest discriminating ability of the three
e features.
pr()teln Sequence and "MG’[I}OdS based ijdy Qn ,Se(,luence similarity have been shown to *> For most test domains clear distinction was observed only between Twilight Zone and
. have inherent statistical limitations. True Negative proteins.
structure CoImparison data >Combined profile based techniques have been shown to outperform > Taken independently none of the feature can differentiate the classes accurately which
: methods based on sequence or structure information individually [1]. was expected [3].
for detecting Homology. The ¢ on seq , Ty T . N e
. *Sequence alignments are unambiguously accurate for protein pairs Twilight Zone Protein" reclassification to "Positives" and "Negatives" was
W()I'k ﬂOW anOIVQS with high degree of identity. However large errors occur in the lliel‘fOI‘T}flle? using kNNs. 7 ké\TN Clg.Sf?ifierS were generated for each test domain. In each
e o ; 7o 0 "twilight zone" (20-35%) of sequence identity [2]. NN the feature vector used was ditferent.
reC1aSSIfylng thllght Z01¢€ *> Each structural parameter taken separately (3 classifiers).
pr()teins in the PSI—B I A ST > Each pair of parameters taken separately (3 classifiers).
J

> All three parameters considered together (1 classifier).

I'eSlﬂtS ’ intO 'tI‘ue pOSitiVGS' ° Performance of each KNN was measured in terms of the following metrics:
an d 'tru e ne g atiV e S' . Th e B TeChnlcal MEthO dS Sensitivity= No. of homologous protein domains correctly classified

No. of homologous proteins contained by the twilight zone of the query domain

eCI aS Sification iS done uSing P d k ﬂ o No. of non homologous protein domains correctly classified
r . e . ropose wor ow Specificity No. of non homologous proteins contained by the twilight zone of the query domain
d kNN ClaSSlfler bullt from The graphs below compares the performance of the kNN classifiers with k varied from 15
. to 19.
the StrUCtural data : In our lez;yigll;; 2)11n > A twilight zone domain was considered to be correctly classified as True Positive if it
- : ' had the same Super-Family as the query domain.
prellmlnary teSt We CorreCtly kNN Se?stivity Compar}i]son q ry kNN Specificity Comparison
° o % ¢¢ ¢C VNm 4Q »CQ <Qum *Cnm X CQNm 4 C VNm 4Q »CQ <Qnm *Cnm X CQNm
identified 61% of the “True @
T 99 Generate Sequentially Similar Proteins 06" v 9
Positives” and 91% of the (using EBI PSLBLAS Tservice) i OOBZA %
¢¢ o 99 TIT— v 3 0o <
True negatives” that would L pe - - <
° ° X . G ' T \i
f‘)th.el: wise be ”IOSt in the Generate PDB Ids for PSI-BLAST results °'45 o7
thllght Z011€ . We are (using NCBI Blast service) s s e a0 M
1 ° ° ° k of kNN k of kNN
Current y 1nV€St1gat1ng Classification performance of the Nm and CQ - kNNs for the top 4 domain chain types in
: : : the test dataset was also compared. The following graphs show the comparison.
grldflcatl()n Of the WOrk ﬂOW. Generate StruCtural Compairson Data for PrOteins Protein Chain - Nm kNN error comparison Protein Chain - CQ kNN error comparison
(uSing EBI Dalil _ite SGI’ViCC) B A apha rotins 8 Al s protin 1 Al and be rotin (! B Algha and et i B A1 alpha rotins 8 Al bt proein  Alph and bt proeins 8 Alph and et preis
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Discussion
K;
Reclassity Twilight Zone Proteins >Classifiers based on the feature Nm performed best in terms of sensitivity. This was not
(using the kNN Classifier) expected since Q has been identified as the more “accurate” of the features [3].

*Classifiers based on the feature pair CQ performed best in terms of specificity. This was
closer to expectations.

>[t was interesting to note that the classifiers were able to re-classify domains with “Alpha

and Beta proteins (a+b)” chain into “True Positives” correctly on most occasions.

> 1 . _ _ .
Proteins with PSI-BLAST e-score < 0.0005 are considered True >[t was interesting to note that the classifiers were able to re-classify domains with “Alpha”

Positives and those with e-score > 10 are considered True Negatives. chain into “True Negatives” correctly on most occasions.
> Only the top PDB domain, from sequence BLAST, of a protein is *Reclassification of the “twilight zone” proteins by the classifiers was worst for protein
structurally compared to the query domain. domains with “Beta” type chain both in terms of identifying then as True Positives and True
Negatives.

> Protein domain structure comparison is based on the following

features [3]: >In general the classifiers performed better in identifying the lack of homology between a

pair of proteins.

> C score — indicates residue conservation in structural alignment.

> (Q value — indicates RMSD of structural alignment. - Gridification

R T : : :
Nm indicates percentage of aligned residues in structural Why Gridify?
alignment. To establish the utility of the work flow comprehensive testing is required.
*> The kNN classifier uses the structure comparison feature vectors for >The PDB40D dataset contains over 936 proteins.
reclassification of Twilight Zone proteins. >Large amounts of network data transfer is performed for each query.
>The gridified work flow is expected to perform much faster.
° o Road to Gridification!
Valldatl()n *Build the work flow for a grid using TAVERNA.
: : " " > h k {1 Hell id.
> The SCOP Astral file will be used as the "golden standard". Setup t ?Wor ,OW OI,I eras ,Gnd
>Use services available in the BioMed VO to run the work flow.

> Domains having the same super family will be treated as Homologs.

>Scop domain files contain structural classification for the
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