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Genome assembly :-
 
Genome assembly refers to the process of putting
nucleotide sequence into the correct order. Assembly
is required, because sequence read lengths – at least
for now – are much shorter than most genomes or
even most genes. Genome assembly is made easier by
the existence of public databases, freely available on
the National Center for Biotechnology Information
website (http://www.ncbi.nlm.nih.gov).



Just as it is much easier to assemble a picture puzzle
if you know what the picture looks like, it is much
easier to assemble genes and genomes if you have a
good idea of the sequence order. In the human genome,
genes occur in the same physical location on the
chromosome, but there can be different numbers of
copies and variable numbers of repeated sequence
that complicate assembly.



Although bacterial genomes are much smaller,
genes are not necessarily in the same location and
multiple copies of the same gene may appear in
different locations on the genome. Therefore even
with the availability of commercial software and
ever growing reference databases, the process of
genome assembly can take considerably longer than
the time to obtain actual sequence.
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SOFTWARE FOR GENOME ANALYSIS



Many good software modules for statistical analysis of
genomic data are offered as open source (free but
copyright protected). The main platforms (e.g.
application software) for these are R (free, open
source) and MatLab (commercial). Both R and MatLab
are available on UNIX/Linux, Windows (95/98/
NT4/2000/ME on Intel-type machines), and MacOS (7.6
or later for MatLab, 8.6 or later for R). Below are some
highlights. Follow links to find other modules and
packages.



Many sites have software and data on the same page.
Check our Genomic Data page.
Quantitative Trait Loci Software
Expression Networks
Gene Expression Microarray Software
The R Project (documentation, system download)
Yandell's R Introduction for Biologists
BioConductor site for bioinformatics software
BioPERL (PERL for Bioinformatics Applications)









You no longer need to wait for a bioinformatician
or computational expert to help you analyze your
‘omics data. Our genomics data analysis software
and visualization tools are easy to use and offer
end-to-end integration of all data types and
workflows, reproducible and scalable sample
processing and efficient data management.



Learn more aboutgenomics data analysis software
and visualization solutions:
 
QIAGEN IPA
QIAGEN OmicSoft Suite
QIAGEN CLC Main Workbench
QIAGEN CLC Genomics Workbench
QIAGEN CLC Genomics Workbench Premium
QIAGEN CLC Assembly Cell
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ENSEMBL & NCBI GENOME



Ensembl genome database project is a scientific
project at the European Bioinformatics Institute,
which was launched in 1999 in response to the
imminent completion of the Human Genome
Project.



Ensembl aims to provide a centralized resource
for geneticists, molecular biologists and other
researchers studying the genomes of our own
species and other vertebrates and model
organisms. Ensembl is one of several well known
genome browsers for the retrieval of genomic
information.



The annotated genomes include most fully
sequenced vertebrates and selected model
organisms. All of them are eukaryotes, there
are no prokaryotes.



Chordata
Mammalia
Euarchontoglires
Primates: bushbaby, chimp, human, macaque, mouse
lemur, orangutan, tarsier;
Scandentia: tree shrew ;
Glires (= Rodents + Lagomorphs): guineapig, kangaroo
rat, mouse, rat, ground squirrel, pika, rabbit ;









VISTA (comparative genomics)

VISTA is a collection of databases, tools, and servers
that permit extensive comparative genomics analyses.
The VISTA family of tools is developed and hosted at
Genomics Division of Lawrence Berkeley National
Laboratory. This collaborative effort is supported by the
Programs for Genomic Applications grant from the
NHLBI/NIH and the Office of Biological and
Environmental Research, Office of Science, US
Department of Energy.



There are multiple VISTA servers, each allowing
different types of searches.
 
mVISTA can be used to align and compare your
sequences to those of multiple other species



rVISTA (regulatory VISTA) combines transcription
factor binding sites database search with a
comparative sequence analysis,the discovery of
possible regulatory transcription factor binding sites in
regions of their genes of interest. It can be used
directly or through mVISTA, Genome VISTA, or VISTA
Browser. A database of tissue-specific human
enhancers is available through VISTA Enhancer
Browser







UCSC Genome Browser

The UCSC Genome Browser is an on-line, and
downloadable, genome browser hosted by the
University of California, Santa Cruz (UCSC). It is an
interactive website offering access to genome
sequence data from a variety of vertebrate and
invertebrate species and major model organisms,
integrated with a large collection of aligned
annotations.



The Browser is a graphical viewer optimized to support
fast interactive performance and is an open-source,
web-based tool suite built on top of a MySQL database
for rapid visualization, examination, and querying of
the data at many levels. The Genome Browser
Database, browsing tools, downloadable data files, and
documentation can all be found on the UCSC Genome
Bioinformatics website.



The UCSC site hosts a set of genome analysis tools,
including a full-featured GUI interface for mining the
information in the browser database, a FAST sequence
alignment tool BLAT[6] that is also useful for simply
finding sequences in the massive sequence (human
genome = 3.23 billion bases [Gb]) of any of the
featured genomes.



The UCSC Genome Browser presents a diverse
collection of annotation datasets (known as "tracks"
and presented graphically), including mRNA
alignments, mappings of DNA repeat elements, gene
predictions, gene-expression data, disease-
association data (representing the relationships of
genes to diseases), and mappings of commercially
available gene chips (e.g., Illumina and Agilent).







National Center for Biotechnology Information

The National Center for Biotechnology Information
(NCBI) is part of the United States National Library of
Medicine (NLM), a branch of the National Institutes of
Health (NIH). It is approved and funded by the
government of the United States. The NCBI is located
in Bethesda, Maryland and was founded in 1988
through legislation sponsored by Senator Claude
Pepper.



The NCBI houses a series of databases relevant
to biotechnology and biomedicine and is an
important resource for bioinformatics tools and
services. Major databases include GenBank for
DNA sequences and PubMed, a bibliographic
database for biomedical literature. Other
databases include the NCBI Epigenomics
database.



BLAST is an algorithm used for calculating sequence
similarity between biological sequences such as
nucleotide sequences of DNA and amino acid
sequences of proteins

FASTA or Genbank format while output could be
delivered in a variety of formats such as HTML, XML
formatting, and plain text. HTML is the default output
format for NCBI's web-page.









1992, NCBI has grown to provide other databases in
addition to GenBank. NCBI provides Gene, Online
Mendelian Inheritance in Man, the Molecular Modeling
Database (3D protein structures), dbSNP (a database of
single-nucleotide polymorphisms), the Reference
Sequence Collection, a map of the human genome, and a
taxonomy browser, and coordinates with the National
Cancer Institute to provide the Cancer Genome Anatomy
Project. The NCBI assigns a unique identifier (taxonomy
ID number) to each species of organism.
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GENOME AND DATABASE



The GDB Human Genome Database was a
community curated collection of human genomic
data. It was a key database in the Human
Genome Project and was in service from 1989 to
2008.
Genome Database: The Genome Database (GDB) is
the official central repository for genomic mapping
data resulting from the Human Genome Initiative.



It was established at Johns Hopkins University in
Baltimore, Maryland, USA in 1990. In 1999, the
Bioinformatics Supercomputing Centre (BiSC) at The
Hospital for Sick Children in Toronto, Ontario, Canada,
assumed the management of GDB. The Human Genome
Initiative is a worldwide research effort to analyze the
structure of human DNA and determine the location
and sequence of the estimated 100,000 human genes.
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