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Data in the post-genomic era

Progress in science depends on new
techniques, new discoveries and new ideas,
probably in that order.

Sydney Brenner, 1980

The introduction and popularization of high-throughput
techniques has drastically changed the way in which biological
problems can be addressed and hypotheses can be tested.

But not necessarily the way in which we really
address or test them...
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Genes in the
Now: 22240 (NCBI build 35 12/04)

50-70% display alternative splicing
25%-60% unknown
Transfrags
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translational modifications,
somatic recombination...

100K-500K proteins

account for function...

...which can be different
because of the variability. 10 million SNPs
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..conforming complex
interaction networks...

Cin cooperation
with other
proteins...

Each protein has an average of
8 interactions
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be transformed
into biological
information
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\ Seventh international conference for the
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Today's research in biomedicine cannot be understood
without the concourse of bicinformatics. Our department
aims to tackde biormedical from a system's
biclogy perspective. Following this, the general objective
we seek through the main lines of research is to relate
the mutations (Pharmacogenomics and Comparative
Genamics] to thesr effect at cellular and phenotype: level
{Functiopnal Genomics) trying to understand the
mechanksm of action (Structural Genomics).

News

May 2007 - Positions available: ene biostatistician and
one bicinformatican
April 2007 - Blast2G0, a universal Gene Ontology
annotation, visualization and anabyss suite for functional
genomics ressarch.
January 2007 - Phylaman, a suite of tocss for
midecular evolution, phylegenetics and phylogenomics.
September 2006 - Prophet, 3 tool for busding a dass
predictar.
March 2008 - Computing journal sward to the best
R&D project.
Fabruary 2006 - Mew releases; GEPAS v3.0 and
Babelomics v2.0, Also PupaSuite, interactive selection of
optimal sets of SNPs for large-scale genctyping.
December 2005 - CIPF receives autelsi sward: “The
First European Cluster for Sdentific Computing with Free
software on GNU/Lnux."

More news...

Google [ Search |

() Search WWW @ Search bisinfo.cipt.es

Postsl sddress
Blolnformates Deparbment (CIPF)
Ay, hutopista del Saler, 18
(Caming de las moreras)
45013 Valencia, Spain
Tel: » 34 5 328 %6 80
Faw: + 34 96 328 97 01
{see map)
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Access
Tood usage arcund the Workd.

Prophet
A tool for building a class predictor

PupaSuite

Interactive selection of aptimal sets of SNPs
fior large-scale genotyping.

MARMITE

Functianal profiling with PubMed words.

FatiGo+

Functional interpretation of large-scale
experiments using GO, KEGG, Interpra,
Transfac, CisRed...

CAAT

Diravw, browse, analyze and validate
interactively your hierarchical dustering
results,

FatiScan

Detect blocks. of functanally related genes
(GO, KEGG) with significant coordinate:
(although modest) over- or under-
ENPressaan.

SIDE

Interactive design of Small interfering ANA,
Blast2G0: A universal Gene Ontalogy
annotation, visualization and analysis suite
for functional genomics reseanch,

Packages
GEPAS Gene Patt
Analysis Suite (v3.0),

BEBELOMICS  Smey toot for Functional

o Suite: of toos for rolecular
ol tion
& phylogenetics (v1.0)

i
Phylemon

Data Analysis and Visualization in
Genamics and Proteamics.

Francisce Azuaje, Joaguin Dopazo (Editers)
158N: 0-470-09439-7
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Functional Genomics
Dr. Joaquin Dopazo

@
Comparative Genomics

Pharmacogenomics
Dr. Hernan Dopazo

Structural Genomics
Dr. Marc A. Marti-Renom

http://gepas.bioinfo.cipf.es
Gene Expression Pattern Analysis Suite

http://pupasuite.bioinfo.cipf.es
SNP Analysis Suite

http://babelomics.bioinfo.cipf.es
Functional Profiling Analysis Suite

http://phylemon.bioinfo.cipf.es
Molecular Evolution Analysis Suite

http://www.dbali.org
Structural Biology Analysis Suite
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Why is it useful to know the structure of a protein,
not only its sequence?

The biochemical function (activity) of a protein is defined by its interactions with other molecules.
The biological function is in large part a consequence of these interactions.

The 3D structure is more informative than sequence because interactions are determined by residues
that are close in space but are frequently distant in sequence.

10 20 a0 40 a0

YDL117W
(1564} KAF!'SWS GATEGDLGFLE GDIMEWHIAGHFY GHLLRMNEK CSGYFIHu

In addition, since evolution tends to conserve
function and function depends more directly on
structure than on sequence, structure is more

conserved in evolution than sequence.

The net result is that patterns in space are
frequently more recognizable than patterns
in sequence.




Principles of protein structure
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D. Baker & A. Sali. Science 294, 93, 2001.




protein prediction vs protein determination
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Comparative modeling by satisfaction of spatial restraints

Start with a
Target Sequence

Template
Search

Target/Template
Alignment

Build model

Evaluate model

Output 3D Model

-

MODELLER

Given an alighment...

|

extract spatial features
from the template(s)
and statistics from
known structures

|

apply these features
as restraints on your
target sequence

|

optimize to find the
best solution for the
restraints to produce
your 3D model
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A. $ali &T. Blundell. J. Mol. Biol. 234, 779, 1993.
J.P. Overington & A. Sali. Prot. Sci. 3, 1582, 1994.
A. Fiser, R. Do & A. Sali, Prot. Sci, 9, 1753, 2000.
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Comparative modeling by satisfaction of spatial restraints
Types of errors and their impact

Wrong fold

FREQUENCY

Miss alignments

20 40 60 80 100
% SEQUENCE IDENTITY

Loop regions

—
o
o

Rigid body distortions

A Template - Target
® Model - Target

% Structure overlap

[] Template - Target difference
[[] Alignment error

Side-chain packing

20 40 60 80 100
% Sequence identity
Marti-Renom etal. Ann Rev Biophys Biomol Struct (2000) 29, 291




Utility of protein structure models, despite errors

APPLICATIONS

studying catalytic
mechanism

NMR, X-RAY

designing and improving
ligands

docking of macromolecules,
prediction of protein partners

virtual screening and
docking of small ligands

defining antibody epitopes

molecular replacement in
X-ray crystallography

comparative modeling
% SEQUENCE IDENTITY

designing chimeras, stable,
crystallizable variants

supporting site-directed
mutagenesis

refining NMR structures

>
g
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Q
Q
<
|
w
=]
o
=

fitting into low-resolution
electron density

threading

finding functional sites by
3D motif searching

structure from sparse
experimental restraints

annotating function by
fold assignment

de novo prediction
insignificant sequence similarity

establishing evolutionary
relationships

D. Baker & A. Sali. Science 294, 93, 2001.




Structural Genomics

Characterize most protein sequences based on related known structures

1. The number of “families” is much smaller than the number of proteins.
2. Any one of the members of a family is fine.

o0
° Se

o0

o0
o ©

protein space

There are ~16,000 families (90%) Sali. Nat. Struct. Biol. 5, 1029, 1998.

30(y d tt t ff Sali et al. Nat. Struct. Biol., 7, 986, 2000.
Sali. Nat. Struct. Biol. 7, 484, 2001.

@ 0 Sequence | en | y Cu O Baker & Sali. Science 294, 93, 2001.
Vitkup et al. Nat. Struct. Biol. 8, 559, 2001
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MODPIPEZ2.0
Large-Scale Protein Structure Modeling

Structure Profiles

v

Calculate pruﬂle for
sequence
(BUILD_PROFILE)

Build N models for target
¢ segment by satisfaction
of spatial restraints

Scan sequence profile (MODELLER)
against structure profiles +
(PROFILE_PROFILE_SCAN)

]

For each input sequence

Fetch families of similar
structures
(DBALI)

v

Calculate structure
alignments
(SALIGN)

Select structure profiles +
(E-value thresholds) Enrich structure
alignments with
sequences
(BUILD_PROFILE)

MODELLER

Evaluate and
select models

y

—— For each structure profile

Eswar et.al., (2003) Nucl.Acids.Res. 31(13)




ModBase Statistics

Large-scale modeling of the TrEMBL-SWISSPROT databases

http://www.salilab.org/modbase/

Sequences (total) 2,186,210

Sequences (modeled) 1,340,687

Models 4. 284 570

- a8 ModBase Search Page
<« =& | & || + | |#1]| @ nuprimodbase.compbio.ucst.edu/modbase-cgi-new; search_form.cgi

! ModBase Search Page I —

User Login ModBase Search Page ModWsb Modelling Server Help Current Logins

h’;ﬁ:ﬁ Database of Comparative Protein Structure Models

to a datab; of th i protein models by

General Information

isti r 3
Statistics ModBase search form Search
Nows
Search type [ |_ModeiDefauls) : Display type [ _Model Deta igranhicall = |
Project Pages - -

::::::':: " All available datasets are selected g Saleet specific dataset(s) . . . .
Ackrowisdgements University of California

Publications Search by properties i
Todo List Property [ _Deabise Accession Numger I 1 San FranCISCO

Related Resources Organism @ [ AL

Note: i
MODBASE contains Advanced search
heoricaly cakcuiated
models, no expermentally
detemined structurs. The
madels may contain
SgnTcan emors.

Usors of ModBase are requested 1o clte tis article n thelr publications:
MODRASE, 8 da1nbase of 1nngtated eompR-pivg pegigin Sineclyw mode's, and A5S0cited B0y, Lksula Pieper, Narayanan Eswar, Hannes Braberg, M.S. Madhusudhan, Fred Davis, Asniey G. Stsan, Neboisa Mirkavic, Andsea Rossl, Marc A. Mart-
Ranam, Andras Fisar, Ben Wabd, Danel Groantiar, Conad Haang, Tom Famn, Andre) Sal Nucoi Acs Rosoarch 32, D217-0222, 2004

MOBBASE s maintzied by Usula Pieper i the grup of Andre] Sl Depanments of Bophamaceutical Sciences and Phamaceutcal Enemisty, and Calfomia Instiute for Guanttatve Blomedical Research Misson Bay Genentech Hal Universty of
Callomia San Francisco, $an Francisco, CA 94143-2240, Plaase addross a1 nquines b modbase @satiah or

Pieper et al. NAR 34, D291 (2006)
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What is the physiological ligand of
Brain Lipid-Binding Protein?

Predicting features of a model that are not present in the template

BLBP/oleic acid BLBP/docosahexaenoic acid
Cavity is not filled Cavity is filled

Ligand binding
1. BLBP binds fatty acids.

2. Build a 3D model.

3. Find the fatty acid that
fits most snuggly into the
ligand binding cavity.

L. Xu, R. Sanchez} A. Sali, N. Heintz, J. Biol. Chem./271, 24711, 1996.



Structural analysis of missense mutations
in human BRCA1 BRCT domains

Nebojsa Mirkovic, Marc A. Marti-Renom, Barbara L. Weber,
Andrej Sali and Alvaro N.A. Monteiro

Cancer Research (June 2004). 64:3790-97

Cancer
Research

Cannot measure the functional impact of every gg

possible SNP at all positions in each protein!
Thus, prediction based on general principles of
protein structure is needed.




Missense mutations in BRCT domains by function

cancer not cancer
associated associated

M1652K F1761S
C1697R L1657P L1705PS1 M1775E
R1699W E1660G 715NS172 M1775K
A1708E H1686Q 2FF1734L L1780P
inti S1715R R1699Q G1738EG 11807S
no transcrlptlon P1749R K1702E 1743RA1 V1833E
activation M1775R Y1703HF1 752PF176 A1843T
704S
11

D1692N
transcription . L]
activation A1669S D1733G
P1806A

M1652T W1718S R1751P C1787S A1823T
V1653M  T1720A R1751Q G1788D V1833M
L1664P  W1730S R1758G  G1788V W1837R
T1685A F1734S L1764P G1803A W1837G
T16851 E1735K V1804D S1841N
M1689R V1736A 11766S V1808A A1843P
Dieg2y G1738R P1771L V1809A T1852S
Fieo5L D1739E T1773S V1809F P1856T
viegeL D1739G p1776Ss  V1810G P1859R

RisooL DI1789Y  py7zgy  Q18NIR
G1706E V1741G D1778G 8
M1783T




Putative binding site on BRCA1

hBRCAl-Bret-1/2
hMDC1-Bret-1/2
hPTIP-Bret-4/5
hBARD1-BRCT-1/2

hBRCAl-Brotl/2
hMDCl-Bret-1/2
hPTIP-Brot-4/5
hBARD1-BRCT-1/2

hBRCAl-Bret2/2
hMDCl-Brot-1/2
hPTIP-Brct-5/5
hBARD1-BRCT-2/2

hBRCAl-Bret2/2
hMDC1-Bret-2/2
hPTIP-Bret-5/5
hBARD1-BRCT-2/2

N-terminal BRCT

c
IPQIPHSHY 1863
~--EAFVLSPLEMSST 2085

Putative binding site predicted in 2003
and accepted for publication on March 2004.

Williams et al. 2004 Nature Structure Biology. June 2004 11:519
Mirkovic et al. 2004 Cancer Research. June 2004 64:3790




S. cerevisiae ribosome

Fitting of comparative
models into 15A cryo-
electron density map.

43 proteins could be
modeled on 20-56%
seq.id. to a known
structure.

The modeled fraction of

the proteins ranges from
34-99%.

C. Spahn, R. Beckmann, N. Eswar, P. Penczek, A. Sali, G. Blobel, J. Frank. Cell 107, 361-372, 2001.




Tropical Disease Initiative (TDI)
Predicting binding sites in protein structure models.

Duk
U N u : e PRINCIPE FELIPE
CENTRO DE IN\(ESTIGACION

http://www. tropicaldisease.orq
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Need is High In the Talil

B DALY Burden Per Disease in Developed Countries
B DALY Burden Per Disease in Developing Countries

Heart diseases

Rare diseases

hlu..........

Disease
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Rare diseases

Disease
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“Unprofitable” Diseases
and Global DALY (in 1000’s)

Disease data taken from WHO, World Health Report 2004
DALY - Disability adjusted life year in 1000’s.
* Officially listed in the WHO Tropical Disease Research disease portfolio.
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Modeling Genomes

data from models generated by ModPipe (Eswar, Pieper & Sali)

100

[J % good
D % bad

M. /efrae
O M. tuberculosis

H. sapiens
P. falciparum
C. parvum

L. major

C/ P. vivax O .
C. hominis T. brucei

T. cruzi

o
K
)
o
<]
£
32

15.000 20.000 25.000 30.000 35.000
Transcripts

A good model has MPQS of 1.1 or higher

27



DBAIli..o database

http://www.dbali.orqg

ALALA

Search

Tools

Structural Genomics

Help

DEBAli v2.0 home page
8 Q- Googl

DBAli. A Database of Structure Alignments.
Mare A. Marti-Renom and Andrej Sali

with the help of Madhusudhan M.S., E. Narayanan, B. Webb
and A. Ortiz's MAMMOTH program.

This site contains an up-lo-date all-against-all comparison of protein structures.

Currently, DBAli contains 1,210,877,705 pairwise structural alignments generated by

MAMMOTH and family based multiple struciure alignments for 28,184 non-redundant

chains in PDB generated by MODELLER. The database also includes several links to
internal and external resources.

Use the links from the left frame 1o:

Find structural relationships deposited in DBAI {Search)
Analyze the data deposited in DBAII (Tools)

Browse special pages for Structural Genomics

Obtain help on how-to use DBAlI (Help)

roblern  Visliors: 105 & 2003 - 2008 Maril-FRemnom|

v Fully-automatic

v' Data is kept up-to-date with PDB releases

v" Tools for “on the fly” classification of families.
v Easy to navigate

v Provides tools for structure analysis

Does not provide a stable classification similar to
that of CATH or SCOP

Falrwise structure alignments
Last update: July 5th, 2007
Number of chains: 93,307
Numbar of structure-structure comparnsons:” 1,617,719,157
Multiple structure alignments
Last update: March 22nd, 2007
Number of representative chains: 31,848

Nurmber of families: 11,800

Uses MAMMOTH for similarity detection

v VERY FAST!!!
v" Good scoring system with significance

Ortiz AR, (2002) Protein Sci. | | pp2606
Marti-Renom et al. 200 1. Bioinformatics. 17, 746
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DBA'Ivzo database

www.dbali.or

Multiple alignment result

Multiple alignment result

Marti-Renom et al. BMC Bioinformatics (2007) Volume 8. Suppl S4
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DBAIi tools

i Ay, binding ste Ay, resklue Resdues in predicted binding site
l | soq. d. consemnvation (slze proporional 1o the local consenvation)

53.03 : 48 49 52 62 63 66 67 113 118

i 20.00 i 2320 31 37 44 48 49 A3 85 &4 96 103 121
Similar chains in DBAIi i : 10 90 21 48 49 51 96 96 196

Chain ID
232531 37 44 45 B1 B3 85 54 96 98 103 121 135
RMSD < 4A

% Seq Id >20%
% Equivalent positions >75%
p-value >4

—
Y Y

AnnolLyze search

PiBase protein

LigBase protein partners

* ligands
Interations from

ngands from PiBase are ninding  Av. reskue Fesdues in predicted binding sie
LigBase are collected and i mﬂ Bt (size proportional to the local consenvation)
— collected and b seq. .

Selection based on local binding sites interaction 192050515253545556575877 787980

similarity patches ' 411344 23, £
o o annotated based | PECNCS d 11311 2388 oss 818283848593959799134135138142

% Equivalent positions >75% (:gxtirr]:i tsaitltile on the spatial
P y proximity

ligand between domains

HTML output




Sensitivity .vs. Precision

Optimal cut-off  Sensitivity (%)  precision (%)

Recall or TPR

Ligands 30% 71.9

~90-95% of residues correctly predicted

Marti-Renom et al. BMC Bioinformatics (2007) Volume 8. Suppl S4



Comparative docking

1. Expansion 2. Inheritance

co-crystalized protein/ligand model

crystalized protein template




Summary table

models with inherited ligands

from 16,284 good models, 295 inherited a ligand/substance with at least one

compound already approved by FDA and ready to be used from ZINC

Transcripts

Good

Ligands

Lipinski

Lipinski+ZINC

FDA+ZINC

C. hominis

3,886

28

12 (10)

C. parvum

3,806

30

12 (10)

L. major

8,274

84

44 (34)

M. leprae

1,605

39

29 (25)

M. tuberculosis

3,991

71

44 (37)

P. falciparum

5,363

48

20 (16)

P. vivax

5,342

37

18 (15)

T. brucei

921

94

46 (36)

T. cruzi

19,607

62 (52)

T. gondii

7,793

8(7)

TOTAL

60,588

295 (242)




Example Of inheritance (expansion)

LmjF21.0680 from L. major “Histone deacetylase 2” (model 1)

Template 1t64A a human HDACS protein.

Seq, Id. (%)

X-ray

Zinc ion

X-ray

Sodium ion

X-ray

Ca 2t

Calcium ion

X-ray

C17 Ha2 N2 O3

Trichostatin A

Expanded

C14 H2o N2 O3

Octadenioic acid hudroxyamide
phenylamide




Example Of inheritance (inheritance)

LmjF21.0680 from L. major “Histone deacetylase 2” (model 1)

Formula Name Cov. Seq, Id. (%) Residues

C17 H22 N2 O3 Trichostatin A 100.00 90.9 90 131 132 140 141 167
169 256 263 293 295

C14 H2o N2 O3 Octadenioic acid hudroxyamide 100.00 90.9
phenylamide

ili i i 0
suberoylanilide hydroxamic acid LmjF21.0680.1.pdb

Pharmacological Action: Template [ t64A
Anti-Inflammatory Agents, Non-Steroidal
o 38.00

Antineoplastic Agents Seq. Id (%)
Enzyme Inhibitors MPQS 1.47
Anticarcinogenic Agents

Inhibits histone deacetylase | and 3

trichostatin A

Pharmacological Action:
Antibiotics, Antifungal
Enzyme Inhibitors
Protein Synthesis Inhibitors

chelates zinc ion in the active site of histone deacetylases,
resulting in preventing histone unpacking so DNA is less
available for transcription
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=mesh&dopt=Full&list_uids=67111237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=mesh&dopt=Full&list_uids=67111237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anti%2dInflammatory%20Agents%2c%20Non%2dSteroidal%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anti%2dInflammatory%20Agents%2c%20Non%2dSteroidal%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Antineoplastic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Antineoplastic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Enzyme%20Inhibitors%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Enzyme%20Inhibitors%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Anticarcinogenic%20Agents%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=mesh&dopt=Full&list_uids=67012589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=mesh&dopt=Full&list_uids=67012589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Antibiotics%2c%20Antifungal%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Antibiotics%2c%20Antifungal%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Enzyme%20Inhibitors%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Enzyme%20Inhibitors%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Protein%20Synthesis%20Inhibitors%5Bmh%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&db=mesh&term=Protein%20Synthesis%20Inhibitors%5Bmh%5D

Example Of inheritance (CDD-Roos-literature)

LmjF21.0680 from L. major “Histone deacetylase 2” (model 1)

Proc. Natl. Acad. Sci. USA
Vol. 93, pp. 13143-13147, November 1996
Medical Sciences

Apicidin: A novel antiprotozoal agent that inhibits
parasite histone deacetylase

(cyclic tetrapeptide /Apicomplexa/antiparasitic /malaria/coccidiosis)

SANDRA J. DARKIN-RATTRAY*T, ANNE M. GURNETT*, ROBERT W. MYERS*, PAULA M. DULSKI¥,

TAaMI M. CRUMLEY*, JOHN J. ALLOCCO*, CHRISTINE CANNOVA*, PETER T. MEINKE*, STEVEN L. COLLETTI,
MARIA A. BEDNAREKY, SHEO B. SINGHS, MICHAEL A. GOETZS, ANNE W. DOMBROWSKIS,

JoN D. POLISHOOKS, AND DENNIS M. SCHMATZ*

Departments of *Parasite Biochemistry and Cell Biology, ¥Medicinal Chemistry, and $Natural Products Drug Discovery, Merck Research Laboratories,
P.O. Box 2000, Rahway, NJ 07065

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Apr. 2004, p. 1435-1436 Vol. 48, No. 4
0066-4804/04/$08.00+0 DOI: 10.1128/AAC.48.4.1435-1436.2004
Copyright © 2004, American Society for Microbiology. All Rights Reserved.

Antimalarial and Antileishmanial Activities of Aroyl-Pyrrolyl-Hydroxyamides, a
New Class of Histone Deacetylase Inhibitors




Models database

http://biocinfo.cipf.es/squ/services/TDIModels/

The TDIModels server

FORORO)
E @ @ B|http://bioinfo.cipf.es/squ services /TDIModels/index.p & ""’Q' Google

- TDIModels server — =

[SGU-HOME]
DBAli
Eva-CM
SeqProfCod

H TDIModels

TDIModels @

Results for 096526 [096526 Cdc2-related kinase {Cell division related protein |
Number of models: 2

JMOL This model has 1 predicted ligands.

Lipinski ZINC FDA Coverage 55;1-

# no3 L] - - 100.00 100.00

SEQUENCE IDENTITY: 58.00
MODPIPE QUALITY SCORE: 1.73
TEMPLATE PDB: lgz8
TEMPLATE CHAIN: A

TARGET LENGTH: 311

TARGET BEGIN: 20

TARGET END: 309

Download PDB file

This model has 2 predicted ligands.
Seq.
Id.
NO3 L] -] o 100.00 100.00
KCX -] -] 5 100.00 93.75

SEQUENCE IDENTITY: 29.00
MODPIPE QUALITY SCORE: 1.13
TEMPLATE PDB: 2Zcn5
TEMPLATE CHAIN: A

TARGET LENGTH: 311

TARGET BEGIN: 1

TARGET END: 311

Download PDB file

Lipinski ZINC FDA Cowverage

<- new search
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