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MEEESL (FEX) Prediction of protein-protein interactions from residue-pair
interaction prediction
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WA R O 2R
(P2 3C) : Methods for prediction of protein—protein interaction sites, interacting
partners and for defining similarity between protein—protein complexes for

classification have been developed. Core method is based on a neural network ensemble
Accuracy of the model is significantly improved by real-time training of models over
query-specific data sets. Improvement in prediction accuracy of a protein P due to the
presence of a protein Q in the training data is used as pair-wise similarity metric. A
faster version of the model is developed for genomic scale application.
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For each residue pair
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One model for each combination
(24 possihilities)

24 stage-1 predictions

stage-2 predictions
(average of scores from stage-1)

Final Predictions
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Partner probe (P)

Query protein(Q)

Reduce the partner protein
' to a probe and represent it

by summary of its features

Append probe features to
query residues and scan all
positions in Q only once
each.

AU from Siiding proba madel
et

sliding probe model AUC:
ingprooe Moce Protein-wise comparison with PPIPP

There Is only 0.6% point loss by Average performance
1ew mode PPIPP=66.1% Sliding probe=65.5%

274 R T v -7 raEfnC, &7
L (FERE) oEA\E—EAEMAEEHR S— |
F=nTHlsnT, ERE—EREHMAEH
NR—= " F—%TFHT 52 OFEITEFICH
NTHDHZENRDLNY . 80 %IZIHWIEE L
R LT\ 5, GEMITERRERT) <70
A ZFEAERAET VIZRIL X A 71280V T
PEREIXIZ 2 2NN TV DN EHENEL |
HAER S— b — O @G EHEE D 7212/
HOMAERIZIGSHTHAZ ENTE D,

FAEAERERIEST OTFT 6 OEAE—HE
HE A R HE OB LD EF O # LWRE
RELHE SN, ZoHEEZHWTESK
D2 < O LWBEMEAIH S, iR
ERERIZAT THERTTH D,

F/-, bLML—=U T ORKBT—%% > b

WELLD hL—= TR DR ST W
27 IR AL T T T L OMRRITA E
CYHEINDZERZOHIEICE Y REN
Tzo THREZUET DO DOFIER,
Transfer of Training 7 L — AU —7 LIER
., BiEERT TH 5,

5. E7pdEFam L
(WFFEFRAE . WFIEo 3 R O 784 12
(=S I)

(MERERm SO (BE 7 4F)

(1) Nagarajan R, Ahmad S, GromihaM,
Novel approach for selecting the best
predictor for identifying the binding
sites in DNA binding proteins, Nucleic
Acids Research (In Press) 2013 (&3t
)

(2) Tiwari P, Tripathi LP,
Nishikawa-Matsumura T, Ahmad S, Song
SN, Isobe T, Mizuguchi K, Yoshizaki K.
Prediction and experimental
validation of a putative non—consensus
binding site for transcription factor
STAT3 in serum amyloid A gene promoter.
Biochim Biophys Acta. 2013
Jun;1830(6) :3650-5. (&HA)
http://dx. doi. org/10. 1016/ j. bbagen. 2
013.01.024

(3)  Hutchins AP, Diez D, Takahashi Y,

Ahmad S, Jauch R, Tremblay ML,
Miranda—Saavedra D. Distinct
transcriptional regulatory modules
underlie STATS s cell
type—independent and cell
type—specific functions. Nucleic

Acids Res. 2013 Feb 1;41(4):2155-70.
(EFA)

http://dx. doi. org/10. 1093/nar/gksl
300

(4)  Ahmad S, Mizuguchi K. Partner—aware
prediction of interacting residues in

protein—protein complexes from
sequence data. PLoS One
2011;6(12) :e29104. (& HAH)

http://doi. org/10. 1371/ journal. pon
e. 0029104

(5) Ahmad S, Sarai A. Analysis of
electric moments of RNA-binding
proteins: implications for mechanism
and prediction. BMC Struct Biol. 2011
Feb 1;11:8.  (##tA)
http://doi. org/10.1186/1472-6807-1
1-8



http://dx.doi.org/10.1016/j.bbagen.2013.01.024
http://dx.doi.org/10.1016/j.bbagen.2013.01.024
http://dx.doi.org/10.1093/nar/gks1300
http://dx.doi.org/10.1093/nar/gks1300
http://doi.org/10.1371/journal.pone.0029104
http://doi.org/10.1371/journal.pone.0029104
http://doi.org/10.1186/1472-6807-11-8
http://doi.org/10.1186/1472-6807-11-8

(6)

(7)

Fernandez M, Kumagai Y, Standley DM,
Sarai A, Mizuguchi K, Ahmad S.
Prediction of dinucleotide—specific
RNA-binding sites in proteins. BMC
Bioinformatics. 2011 Nov 30;12 Suppl
13:85.  (&#iA)
http://doi. org/10. 1186/1471-2105-12
—-S13-S5

Firoz A, Malik A, Joplin KH, Ahmad Z,
Jha V, Ahmad S. Residue propensities,
discrimination and binding site
prediction of adenine and guanine
phosphates. BMC Biochem. 2011 May
13;12:20. (&FAH)
http://doi. org/10. 1186/1471-2091-12—
20

(FaRE] GH71F)

(1)

(2)

(3)

(4)

(5)

(6)

A meta—analysis of public microarray
datasets to detect differential
expression of heat shock proteins in
children, Shandar Ahmad, Biomarker
discovery conference, Shoal Bay,
Australia, December 13, 2012

A sliding—probe model for predicting
partner aware protein—protein
interaction sites, Shandar Ahmad
Kenji Mizuguchi, Genome Informatics
Conference (GIW2012), Taiwan,
December 6, 2012
Statistical analysis and prediction of
kinked residue positions in helical
membrane proteins, Shandar Ahmad
Kenji Mizuguchi, Japanese Society of
Bioinformatics (JSBI) annual meeting
2010, Kyushu University, Fukuoka,
December 13, 2010

Predicting Bio-molecular interactions
in proteins and nucleic acids,
International Interdisciplinary
science conference, November 16, 2011,
Jamia Millia Islamia University, New
Delhi, India (invited talk by Shandar
Ahmad)

Sequence-to—structure prediction
errors can reveal conformational
flexibility in helical membrane
proteins, Shandar Ahmad, Hemjit Singh,
Yogesh Paudel, Takaharu Mori, Yuji
Sugita and Kenji Mizuguchi,
Intelligent Systems in Molecular
Biology (ISMB 2010), July 11, 2010
Boston, USA

Prediction of dinucleotide—specific
RNA-binding sites in proteins using

sequence and evolutionary information.

Michael Llamosa Fernandez, Yutaro
Kumagai, Daron Standley, Akinori Sarai,
Kenji  Mizuguchi, Shandar  Ahmad
Intelligent Systems in Molecular
Biology (ISMB 2010), July 11, 2010
Boston, USA

(7) Kinase Inhibition  Modeling by
Proteochemometrics and Docking
Analysis. Michael Llamosa Fernandez
Akinori Sarai and Shandar Ahmad
Intelligent Systems in Molecular
Biology (ISMB 2010), July 12, 2010
Boston, USA

(£ Dfth)

R brl— s

MHAEERBEET ROHE—O&E A EMHAE
HAENLE TRIT DD = 7 — N—03 B3 X
NARENTWND,
http://tardis. nibio. go. jp/netasa/ppipp/

IORDY TNy =T LT —E B RBTIE,
BUE, Behm T,

6. WFIEiE

(D ERRE Yy & — Tow R
(SHANDAR AHMAD)

MNTATECOE N E SRR AT - AR AL 7
o MR

ek a 80463298


http://doi.org/10.1186/1471-2105-12-S13-S5
http://doi.org/10.1186/1471-2105-12-S13-S5
http://doi.org/10.1186/1471-2091-12-20
http://doi.org/10.1186/1471-2091-12-20
http://tardis.nibio.go.jp/netasa/ppipp/

