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About Us

The Bioinformatics Infrastructure Facility (BIFat Biotechnology division, CSIF
NEIST, Jorhat runs under the Biotechnology InfaioraSystem Network (BTISnet) prc
gramme of DBT, Ministry of Science & Technology,daBovernment of India. The Cer
tre was established on 2nd February, 2008 to prnmstovation in Biological researc
and education through Bioinformatics accomplishm&he main goal is to facilitate an
expose students and researchers from differeneagadnstitutions of North East India i
Bioinformatics. The center conduct training and ketiops for enlightening the use
bioinformatics applications in biological reseamntd development. The Centre has acc
to global information through 24 hour high speetgiinet facility, and also e-journal facil
ties with DeLCON, Science Direct etc. To date thentte has profoundly extended sL
port in R & D work with a great intensity to diffmt biological discipline including me
dicinal chemistry, computer aided drug design, gans and proteomic data analysis et

Our Focus

Molecular Docking and In Silico Studies on Analogug of 2-Methylheptyl Isonicoti-
nate with DHDPS Enzyme ofMycobacterium tuberculosis

Mycobacterium tuberculosis is one of the most dangerous pathogen infecting
third of the world’s population. The cell wall ofyrobacteria is characterized by high d
minopimelic acid (DAP) content—an intermediate loé {S)-lysine biosynthetic pathwe
and dihydrodipicolinate synthase (DHDPS) enzymalgat
ses the first unique reaction of this biosynthekiterest-
ingly, the gene knockout experiment demonstrateset
sentiality of the DAP pathway, where the absencBAP
results in cell lysis and death. Because of thigartance,
any inhibitor of DHDPS enzyme may indicate a neassl
of anti-tubercular agent. In this perspective, dima of our
study was to focus on the molecular docking analg§iDHDPS enzyme against the ar
logues of 2-methylheptyl isonicotinate—a compouadihg strong antibacterial proper
againstMycobacterium tuberculosis. The analogues used in the present study were
trieved from the NCBI PubChem database. Furthertoép docked compounds at the
tive site of the DHDPS enzyme were also analyzedME-Toxicity prediction.

[source: Med Chem Res; DOI 10.1007/500044-013-0488-5]




Algorithm to Automate Process of Searching for Gere

A team of scientists from Germany, USA, and Russieuding Dr. Mark Borodovsky, a Chair of the Dejpaent of
Bioinformatics at MIPT, have proposed an algoritlBRAKERL1 to automate the process of searching éoreg, making
more efficient. The new development combines theathges of the most advanced tools for workindp \gg&nomic data
The new method will enable scientists to analyzeADd¢quences faster and more accurately and ideth#full set o
genes in a genome. The paper describing the #igopublished recently in the jourriloinformatics 2015.

BRAKERL1 a pipeline for unsupervised RNA-Seq-bagedome annotation that combines the advantagésméMark
-ET and AUGUSTUS. As input BRAKERL requires a geeamsembly file and a file in bam-format with splialignments
of RNA-Seq reads to the genome. First, GeneMarlpEforms iterative training and generates initiahg structures. S
ond, AUGUSTUS uses predicted genes for trainingthad integrates RNA-Seq read information intolfgene predictions
In their experiments, they observed that BRAKERX s ware accurate than MAKER2 when it is using RNA-&s sole
source for training and prediction. BRAKER1 doe$ reguire pre-trained parameters or a separatertepyapared trainin
step.

The algorithm proposed by the scientists determivigsh regions in the DNA are genes and which arte A Markov chai
studied in known genes can be used for this. Tdtesbf the chain in this case are either nuclesta nucleotide words (
mers). The algorithm determines the most probalvisidn of a genome into coding and noncoding regjalassifying the
genomic fragments in the best possible way accgrgirtheir ability to encode proteins or RNA.

[Source:BRAKER1: Unsupervised RNA-Seg-Based Genome Annotation with GeneMark-ET and AUGUSTUS. Katharina J. Hoff et al. Bioinformat-
ics (2015) ]

Rpnll: A Deubiquitinase Enzyme

A new study led by scientists at The Scripps Retehlnstitute (TSRI) and the University of Califea(UC), Berke
ley shows how a crucial molecular enzyme starta toncked-in somersault position and flips out witeencounters thg
right target. The new findings, published recemilyhe journaleLife 2016, give scientists a clearer picture of thecpsg
through which cells eliminate proteins that promdiseases such gs
cancer and Alzheimer's.

The new research is the first study in almost 2érydo solve a largp
component of the proteasome at near-atomic reealutiander one d
the researcher, said the breakthrough was possitiierecent advanc
in cryo-electron microscopy (EM), an imaging tecju@ in which a sa
ple is bombarded with an electron beam, produciumgdheds of tho
sands of protein images that can be consolidamexjairhigh-resolutio
structure. Using cryo-EM, scientists investigatedit @f the proteaso
that contains a deubiquitinase enzyme called RpRphl11l performs j

crucial function called deubiquitination, during et it cleaves molecular tags from proteins schedidibr recycling in thg
proteasome. This is a key step in proteasomal psaag--without Rpnl1, the protein tags would clog proteasome and tfje
cell would die. Rpnl1l and its surrounding protdatsh onto the proteasome to form a sort of lichéTid complex wrap

m

around the proteasome like a face-hugger in theeriglien," said Lander.
Going forward, the researchers hope to use the syneEM techniques to investigate other componehthe proteasome
and figure out exactly how it recognizes and dgstgroteins.

[source:Atomic structure of the 26S proteasome lid reveals the mechanism of deubiquitinase inhibition. Corey M Dambacher, Evan J Worden, Mark A
Herzk, Andreas Martin, Gabriel C Lander. eLife (2016) ]
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New Computational Framework for Direct Reprogramming Between Human Cell Types

An algorithm developed by the an international tezfmesearchers from the Duke-NUS Medical Schoalk@®
NUS), the University of Bristol, Monash Universignd RIKEN that can predict the factors requirecdovert
one human cell type to another. The findings rdggmniblished online on 18 January 2016 in the jaliMature
Genetics, have significant implications for regenerativedioene and lay the groundwork for further researntb

cell reprogramming.

This approach was brought to the fore by Shinya dfaeka, whose Nobel prize-winning work involved tapro-
gramming of fibroblast cells from the skin to in@dlcpluripotent stem cells (iPS). Determining théque set o
cellular factors that is needed to be manipulated&ch cell conversion is a long and costly predkat involved
much trial and error. As a result, this first stdpdentifying the key set of cellular factors foell conversion i
the major obstacle researchers and doctors fateifield of cell reprogramming.

In order to overcome this obstacle, Duke-NUS SeRiesearch Fellow Dr. Owen Rackham worked for fiearg
to develop a computational algorithm to predict tdedlular factors for cell conversions. The algomit, called
Mogrify, is able to predict the optimal set of cddir factors required for any given cell conversion

To further validate Mogrify's predictive abilityhe team conducted two novel cell conversions inléberator

using human cells, and these were successful mdteempts solely using the predictions of Mogrify.

[A predictive computational framework for direct reprogramming between human cell types. Owen J L Rackham et al. Nature Genet-

ics (2016)]

Mykrobe Predictor : Smart Tools for Microbial Genomes

The Mykrobe predictor is a smart biological toek@jned for microbiologists and doctors, providimgrma-
tion needed in order to choose the best treatnfteahalyses the whole genome of a bacterial sanafileyithin a
couple of minutes, and predicts which drugs thedtibn is resistant to. No expertise is neededioor interpret it}
and it works on a standard desktop or laptop. Mg&ré&redicto
streamlines this process by automating genome sisalgross
checking the bacterium's DNA sequence with previsugins td
look for resistance-causing mutations and presgntiformatio
about the bug in an easy-to-understand format.Mylaobe Pre
dictor software, developed by DrZaminlgbal and eafjues &
the Wellcome Trust Centre for Human Genetics, UrsiNg of
Oxford, runs on a standard laptop or tablet withihwt need fo
any specialist expertise. The program can analyseehtire ge
netic code of a bacterium in under 3 minutes, anbacterial sample has been cultured and its D@ esgced.
The software is now being evaluated in hospital®xfiord, Brighton and Leeds in a project led byfessor Der
rick Crook, which in collaboration with parallelggrammes at UCL and Cambridge University aims teetip
whole genome sequencing as a routine tool for tagnsis and control of infections within the NHShe pro
gramme is funded by the Department of Health aed/Mellcome Trust through the joint Health Innovati©hal-
lenge Fund.
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patent
Bioinformatics Computation Using A Maprreduce-Configured
Computing System
US20080133474A1

Inventor: Ruey-Lung Hsiao Ali Dasdan Hung-Chih Yang

Abstract

A MapReduce architecture may be utilized for sequence alignment algorithm processing (such as BLAST or
BLAST-like algorithms ) . In addition, a MapReduce architecture may be extended such that memory of the
computing devices of a MapReduce-configured system may be shared between different jobs of sequence
alignment and/or other bioinformatics algorithm processing, thereby reducing overhead associated with execut-

ing such jobs using the MapReduce-configured system.
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Calcium Pump

The calcium pump is an amazing machine with séveoaing parts. It is found in the membrane, asnsh
here from PDB entry 1su4 . It has a big domain pgkiut on the outside of the sarcoplasmic reticulana a re
gion that is embedded in the membrane, forminghadlito the other side. F
each ATP broken, it transfers two calcium ions {&mdiere in blue) throug
the membrane, and two or three hydrogen ions badked opposite directio
As shown on the next page, the calcium pump bendsflexes during th
pumping cycle.

The calcium pump allows muscles to relax after fteazied wave of calciu
induced contraction. The pump is found in the memerof the sarcoplas
reticulum. In some cases, it is so plentiful thahay make up 90% of the p
tein there. Powered by ATP, it pumps calcium ioaskbinto the sarcoplas
reticulum, reducing the calcium level around th&naeand myosin filaments

and allowing the muscle to relax. The calcium pugops through a cycle of changes in the procesarapmg.

[source: pdb.rcsh.org/molecule of the month]

Training on Basic Molecular Biology Techniques for Microbial Genotyping
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Kindly send us your feedback to

Dr Ratul Saikia, Robin Das

BIF Center, Biotechnology Group, BSTD

CSIR-North East I nstitute of Science and Technology, Jorhat, Assam
E-mail: rsaikial9@gmail.com, robindas460@gmail.com
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