A Functional Annotation Pipeline
for Orphan Sequences
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]
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Conserved Domain Database (CDD) uses sequence alignment and predicts
Ser/Thr kinase function
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]

Start PrepMAFFTash Results MAFFTash Results MSThread Results Spanner Results SeSAW Results

Running Progress
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Running MSThread




Pipeline [MAFFTash|MSThread|Spanner|SeSAW]
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]

Start Progress PrepMAFFTash Results MSThread Results Spanner Results SeSAW Results

MafftAsh Results
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Sequence 2 ID: 2=UniRef90_BEKC39 Residue: GLY (80)

Download file
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File Edit Select View Format Colour Calculate Help

1_15%A pdk-A
2_Zepmb pdb-D
3 2dlA pdb-A
4 IggfA pib-A
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[Users [standley/Desktop/Talks /Nagoya/mafftash_msa.fa

File Edit Select View Format Colour Calculate Web Service
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]

Start Progress PrepMAFFTash Results MAFFTash Results B ulc:GEGENTCN  Spanner Results  SeSAW Results

MSThread Result

Please review MSThread result and select which one you whish to run through Spanner

Score : 1223.486

File Edit Select View Furrnst Colour Oelcuhata Help
a0 a0
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Alighment has no anhotations
(= )
Successfully loaded file http://sysimm.ifrec.osaka-u.ac.jp/cai-bin/getFile.cqi?download=1&file=MSThread/MT_MST_pd_1280811594495/msthread_output.txt

Download file

[Run this result in Spanner = :l




Pipeline [MAFFTash|MSThread|Spanner|SeSAW]
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Running Progress
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]

Start Progress PrepMAFFTash Results MAFFTash Results MSThread Results SeSAW Results

Spanner pdbfile will be displayed here, after the result are available




Pipeline [MAFFTash|MSThread|Spanner|SeSAW]
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Running Progress
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Pipeline [MAFFTash|MSThread|Spanner|SeSAW]

Start Progress PrepMAFFTash Results MAFFTash Results MSThread Results Spanner Results BT WS 0

SeSAW result will be displayed here, after the result are available
m result #2 result #3

Template Score P-value Coverage Domain Annot Alignment Superposition (help)

AhSiA 108.3 4.3e-02 64 View Download View Download

dcdxB 106.2 4.4e-02 63 G0 View Download View Download
102.5 4.5e-02 65 View Download View Download
98.6 4.7e-02 61 View Download View Download
96.6 4. 8e-02 62 View Download i Download
94.0 5.0e-02 62 View Download i Download
93.3 5.0e-02 65 View Download i Download
92.6 51e-02 65 View Download i Download

92.6 51e-02 65 View Download e i Download

92.3 51e-02 65 View Download i Download
2.0 5.1e-02 57 CATH:1.10.510.10 G0 View Download i Download

91.7 51e-02 64 View Download i Download

91.6 51e-02 64 View Download e i Download
91.3 5.2e-02 64 G0 View Download e i Download

91.0 5.2e-02 60 View Download e i Download

5.2e-02 64 View Download i Download
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PDB ID
Descriptor

Title

Functional Keywords

Biological source

Organ source

3h9f sequence information (FASTA format) ( download PDB format file )

Dual specificity protein kinase T TK (E.C.2.7.12.1)

Crystal Structure of Human Dual Specificity Protein Kinase (TTK) in complex with a pyrimido-
diazepin ligand

TTK, hMPS1, PYT, ESK, kinase, Dual Specificity, phosphotyrosine picked threonine kinase, SGC,
Structural Genomics Consortium, ATP-binding, Nucleotide-binding, Phosphoprotein, Polymorphism,

Serinefthreonine-protein kinase, Transferase, Tyrosine-protein kinase
TRANSFERASE

Homo sapiens (human)

[UNP - TTK_HUMAN] Testis
[UNP - TTK_HUMAN] Eye, and Testis
[UNP - TTK_HUMAN] Epithelium

Q* : TRANSTIERASE . '
Service and Software >> Biological source Homo sapiens (human)
JV: Graphic Viewer [UNP - TTK_HUMAN] Testis
Protein Globe Structure Viewers Organ source [UNP - TTK_HUMAN] Eye, and Testis
ASH jv3 /Jmol [UNP - TTK_HUMAN] Epithelium
jV3 and Jmol require Total ber of
:'tAF'TaShP —_ Java(TM)Plug-in 1.5 o polymer chains 1
ruciure rFrediction >>
CRNPRED ater. Total molecular weight 36870.7 (the details in Structural Details Page)
— Filippakopoulos, P. , Soundararajan, M. , Keates, T. , Elkins, J.M. , King, O. , Fedorov, O. , Picaud,
SFAS

Derived database »>>

J., Bountra, C. , Kwiatkowski, N. , Grey, N. , Knapp, S., Structural Genomics Consortium (SGC)
(deposition date : 2009-04-30, release date : 2009-05-19)

Filippakppoulos, P, Soundararaiar), M., Keates, T., Elkins, J.M., ang, 0., Fedorov, O., Picau_d,

.‘% Authors S.5., Pike, ACW., Yue, W., Chaikuad, A., von Delft, F. , Arrowsmith, C.H. , Edwards, A. , Weigelt,



SeSAW correctly identifies dual specificity (Tyr + Ser/Thr) kinase function
whereas conventional sequence alighment predicts Ser/Thr kinase function

Asingle polymorphic amine acid on Texoplasme gendii kKinase ROPLS determines the direct

and strain-specific activation of Statd, Masahire Yamamoto, et al (2009) JEM

Macrophages from £cdh 12—/~ mice showed highly increased production af
inflammalery cytakings (IL-A and IL- -1 3pa)

|1.'.I..-i'12| on our 20% 100 homalogy
mdel. In coRirasf. seq 4
.-||||I' et alore |||..‘|||.-|I-|1| gl

1.'|rJILr-'|: of T. :l-Elrl.'."I and showed
that the it =its bensath the
predicted substrate binding cawity,
leading to characteristic changes in

shaape and electrostatic potential,



Conclusions

Our pipeline uses structural modeling to identify remote homologs
This approach can be more sensitive than sequence alignment

Successful predictions include zc3h12a (Matsushita, et al Nature) and
ROP-16 (Yamamoto et al (JEM)

Still to do:

Enable bookmarking results
More interaction with other web servers
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