PDB : 1ZTB
Ligand : ZINC00367031



Pantothenate biosynthesis

Pantothenate kinase (CoaA),
Pantothenate Synthetase (PanC)
Methyltransferase (PanB)

Enzymes with
Invariant peptides :
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Visualizing protein-protein
Interactions to identify hub proteins

« Cytoscape: an open source platform for visualizing
molecular interaction networks and biological pathways
and integrating these networks with annotations, gene
expression profiles and other state data



File Edit ‘View Select Layout

BE QQACAR ) horee
-

e Metwark. | vigMapper™ | Cerebral | Editor | Fiters| ng (|

Contral Panel

[ Metwork Modes Edges
15420} 10530(0)
42300} 2238(0)

d3earch;

PID network 3

Shared Meighbors Distribution
I oefficients

Simple Parameters

Clustering coefficient :
Connected components :
Metwark diameter :
Network radius

Metwork centralization
Shortest paths :
Characteristic path length :
Avg, number of neighbors

Network Analysis of APID network 3

Mode Degree Distribution

Meighborhood Connectivity Distribution
Shortest Path Length Distribution
Avg, Clustering CoefFicient Distribution

0.335

25

b

1 Metwork heterogeneity :
0.215 Isolated nodes :
47224 (26%) Number of self-loop:
2.355 Multi-edge node pairs :
9.877 Analysis time (sec) :

Save Statistics

APID Info Modes

APID Info Edges | APID InterPro Search




Important hub proteins

e SecAl
e PanC
e GroEL2

* Are these good targets?



SecAl - SecA Protein Translocation ATPase
KEGG Pathway - Protein export

K[ce Protein export - Mycobacterium tuberculosis H37Ry

Pathway menu | Pathway entry ]

Mycobacterium tuberculosis H37Ry V|[ Go | Current selection Select

FEOTEIN EXPORT

Hec dependent pathwray

| FecB | Hecd | Secy | JecE | Hec |

| SecD | SecF [ ¥ajc | vidC |

Bignal peptidasze

S 1
SRP {signal recognition particle) depende nt pathwmy EH A
SRP? SRP7Z SRP19 | | #RER | [ 452 |

ARF14 ARFG3 SRF54

Tat {twin-arginine franslocation) svstem

Tath | TatB | Tatl |
TaiE




Docking of ligands against SecAl

Decoy molecule Rank
fenofibrate 71185
Methyl Dihydrogen_phosphate 3129
Guanosine 5 monophosphate 27619
ADP 59442
Total library size used for docking > 2 million




PDB : INKT

Ligand : ZINC00038956

Green Surface: VDEVDSILIDEARTPLIISGPAD
Magenta Surface: GVHIVTVNDYLAKRD




PDB : INKT

Ligand : ZINC00094215

Green Surface:
VDEVDSILIDEARTPLIISGPAD

Magenta Surface: GVHIVTVNDYLAKRD




Pepcluster: to identify invariant peptide
regions (and annotate proteins)

PepCluster is a tool for rapid detection and identification of invariant
peptide signatures of high functional importance

PepCluster is derived from a initial peptide library of CoPS vers 2.0
containing 12076 peptides

— Consists of 5620 invariant peptide signatures

— offers a highly useful tool for assigning function to unannotated proteins
based on sighature sequences.

— While assigning function to the unknown protein, provides detailed
information on the sequence of signature peptide, its position and the
functional category to which it belongs



PepCluster: Clustering Methodology

CoPS Database Peptide Clustering Analysis (ver2)

CoPS Database Peptides 12076 Peptides

Cutoff 6 CLUSTERING
{ Manual Function Analysis }

Manually

Analyzed
. ISOLATE Peptides
=
H Removed Cutoff 5 RE-CLUSTERING

Manyal FUnction. ANASIS. .cueecsrecsreeereness .

CONSENSUS of each cluster derived by MSA (T-Coffee) ISOLATE peptide signatures

CONSENSUS peptide signatures ISOLATE peptide signatures
2681 2939

PepCluster contains a final set of 5620 signature peptides



Database Architecture

—| cluster_peptides v
Pepid YARCHAR(10)

> Cluster _name WaRCHAR[45)

» Cluster_peplide WaRCHAR(200]

» Cluster _peptide_func... WARCHAR(SOO)

" | functions L
PEPID WARCHAR(20)
» FUMCTION YARCHARS00)

: » COialD WARCHARIT)
W . j— » ARCID WARCHAR(Z)
TR JI_Tllfculz!Hls,:[f_rujinfu:_u:lus,ter _peptides : Pk
» ClusterID Y ARCHART200) H—=1 >‘_I_-“- E
» Consensus VARCHAR(200) —| cluster_info_has_functions ¥
» Core MARCHAR(200) ) clyster nfo_has_functions_cluster_jnfo_PEPID YARCHAR(20)
» CorelLength UARCHAR(E)_ B —H_--——:—--—-i-E [ ﬁJnctin:\_ns_PEF'ID WARCHARI20)
» ClusterSize VARCHARIZ) >
@ signature_PEPID WARCHAR(20) » :| user_request v
@ cluster_peptides_Pep... WARCHARILO) userid VARCHAR(45)
.h : » username YARCHARIAE]
fk_cluster_info_signature | :'l signature v > useremnail WARCHAR(45)
: PEPID WARCHAR(2D) & userinst WARCHAR(4E)
= ———H & PEPCons YARCHAR200] ruzip WARCHAR(Z)
> PEPWCons WaRCHAR(200) +utab VARCHAR(Z)
o PEPCores WARCHARISOD) > uexcel VARCHAR(Z)
s PEPLCore WARCHAR(200] >
» PEPLCarelen YARCHAR(T) >
3
[

PeplD specifies the Primary Key for all signatures



Pepcluster Webserver
http://pepcluster.igib.res.in
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Search Utility and Output Display

: - >gi|1612|ref|conserved protein
R e . LILISPAKTLDYQSPLTTTRYTLPELLDNTP
SIS PQISTIMRISDLILISPAXTLDPERPEEPEP
R T Tm—— PADFOIUASDFOIUQERLEJQWERCIUASDE
= LEJASDFOIUAAAAAAAAAPGOIDDDDDIIE
A e IASDFIOUQWERRRRRRRRRRRRRQWERKLY
e ESSTT. BT =

Results for Your Job:(test) [Tue Dec 4 13:87:148 2087

“Your Input Fasta Sequence Detalls”™

Title 1 gl]1612 | ref | conserved protein
Length i3 190 amino acids.
Signature Type Selected i Care

“INVARIANT Peptide Signature Matches Found and Proposed Protein Annotations™

PEPCLUSTER CoRE CDNSENSLP START S To

¥
1D % L GMA TLRE & T GMNA TURE POSTTION POSTTION FROPOSED FUNCT ION

ATP-DEFENDENT DA

PEPDDAS AGRAGR Qe AGRAGR 4 10 HELICASE RECQ = -

PE PO AGRAGR QeAGRAGR 180 186 ATP-DEPENMDENT DRA . "
HELICASE RECQ
ATP-DEPEMDENT DMHA
PEPLYSS GRAGRD qe lORAGRDE 1p 5 11 gl L 3
ATP-DEPENDENT DHA

PEP I
EP1784 GRAGRD quﬁmﬂﬂulp i81 iaz HELICASE RECQ L

PEPISTD [ geg i efed il [P R 73 8l membrane proteln 11 i




Functional annotations using PepCluster:

Control set: Organisms from original set of 52 bacterial
genomes in CoPSv2

M. tuberculosis E. coli H. influenzae




Examples of hypotheticals annotated

Signature Mtb Mtb H37Rv Annotation Proposed function by Matched

Matched Protein Signature

IPVIAAGGI Rv0021c | Rv0021ic: 322 aa— CONSERVED | HYPOTHETICAL PROTEIN, SIMILAR TO 2-
HYPOTHETICAL PROTEIN NITROPROPANE DIOXYGENASE

PGTGKTTI Rv0282 | Rv0282: 631 aa - CONSERVED ATPase , AAA family
HYPOTHETICAL PROTEIN

ASASIAQVH Rv0647c | RvO647c: 488 aa- CONSERVED @ UBIQUINONE BIOSYNTHESIS PROTEIN
HYPOTHETICAL PROTEIN AARF, PUTATIVE

STGPHLHfev Rv0950c | Rv0950c: 332 aa - CONSERVED | cell wall-binding protein
HYPOTHETICAL PROTEIN

IKVDREERPD Rv1084 | Rv1084: 673 aa- CONSERVED Protein containing domain related to cellulase
HYPOTHETICAL PROTEIN catalitic domain and thioredoxin domain

vphfEKMLYDna | Rv1084 | Rv1084:673 aa- CONSERVED Protein containing domain related to cellulase
HYPOTHETICAL PROTEIN catalitic domain and thioredoxin domain

NVYNLVTKRa Rv1461 | Rv1461: 846 aa -CONSERVED putative iron-regulated ABC transporter
HYPOTHETICAL PROTEIN

RYTTIQNW Rv1461 | Rv1461: 846 aa - CONSERVED iron-regulated ABC-type transporter
HYPOTHETICAL PROTEIN

GVGTGRFA Rv2003c | Rv2003c: 285 aa - CONSERVED @ SAM-dependent methyltransferase
HYPOTHETICAL PROTEIN

RIAVNDEL Rv2165¢c | Rv2165c: 396 aa - CONSERVED methyltransferase
HYPOTHETICAL PROTEIN

GPPGSGKTT Rv2559c¢ | Rv2559c: 452 aa - CONSERVED | REPLICATION FACTOR C SUBUNIT

HYPOTHETICAL ALA, LEU,
VAL RICH PROTEIN
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