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Enhancement of drug discovery of NTDs based on in silico computer-based modeling
technologies
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Chagas’ disease, African trypanosomiasis, and leishmaniasis are some examples of
neglected tropical diseases (NTDs), and are transmissible zoonotic diseases caused by the parasitic
protozoan Trypanosoma. To facilitate new drug development for Chagas® disease and other trypanosomiases
caused by Trypanosoma, we exploited a database to narrow down on potential drug target proteins, proposed
for drug candidates by molecular dynamics simulation and docking simulation, and evaluated them by in
vitro assays.

We successfully obtained active compounds with IC50 values of the 10 p M order against SRM selected by
narrowing down using INTRODB. The MD simulations on the supercomputer identified hit compounds that could
not be found by docking on the X-ray structure. We intend to conduct further studies including
determination of trypanocidal activity of the compounds obtained herein.
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Step 1 -Reports on crystal structure analysis of analogous
% proteins are available

195 genes

-Feasibility of crystal structure analysis and

Step 2 assay system construction

" Narrowed down to four targets

TSUBAME2.5 SRM

MD 300K
20ns TSUBAME2.5 X

MD 480

MD

Trypanosoma

cruzi SRM  invitro
in vitro

IC50  10uM




HPC(High
Performance Computing)
GPGPU(General Purpose
Graphics Processing Unit)
CPU  GPU
1
CPU
GPU (
)
CPU  GPU

YZal—> 3 Istep ICEY BB5H

GPU D5tER T ZF 5.
CPU B\ A RILIREE

GPU DFtHARHAEN

CPU & GPU TEFDRE

STEEROFAMEN LN,
STREREDM L

CPU  GPU
20%

3
[1] N. Yasuo and M. Sekijima "Application
for evaluating and visualizing the sequence
conservation of ligand-binding sites”, IPSJ
Transaction on Bioinformatics, accepted.

[2] T. Udagawa and M. Sekijima, "GPU
Accelerated Molecular Dynamics with
Method of Heterogeneous Load Balancing”,
The 16th IEEE International Workshop on
Parallel and Distributed Scientific and
Engineering Computing (PDSEC 2015),
DOl 10.1109/IPDPSW.2015.41, 2015.

[3] R. Nagarajan, S. Pankaj Chothani, C.
Ramakrishnan, M. Sekijima, and M. M.
Gromiha, "Structure based approach for
understanding organism specific
recognition of protein-RNA complexes”,
Biology Direct,
doi:10.1186/s13062-015-0039-8, 2015.

[1] —

, 2015-B10-41,
2015 3 22 |,

[2]

2014-B10-38, 2015 3 22

[3] , . ,
, 84
,2015 3 21 ,
[4]
. 77
,2015 3 18
[5] .________
77 , 2015 3 18
[6] -



77
,2015 3 18 ,

71 ) , ,
, ) Discovery of
dengue virus protease inhibitors and their
inhibitionmechanism  through  docking
simulation , 55
29 ,2014
1 2 ,

[8]1 R- Yoshino, N. Yasuo, Y. Hagiwara, K.
Ohno, 1. Namatame, M. Orita, M. Sekijima,
Development of a novel anti trypanosoma

drug , CBI 2014 , 2014 10
28 .
0
o 0
o 0

http://ww._bio.gsic.titech.ac.jp/visco.

html

@
SEK1JIMA, Masakazu
80371053

@

®




