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Genome 

Contains sequence and map data from the whole 
genomes of over 1000 organisms. The records 
regard both completely sequenced organisms and 
those for which sequencing is in progress. All 
three main domains of life (bacteria, archaea, 
and eukaryota) are represented, as well as 
many viruses, phages, viroids, plasmids, and 
organelles. 

 





Browse by organism 







Search by organism name 

RefSeq Genomes 

Genome Projects 







 Was a 13-year project coordinated 
by the U.S. Department of Energy 
and the National Institutes of 
Health.  

The Wellcome Trust (U.K.) became a 
major partner.  

Additional contributions came from 
Japan, France, Germany, China, 
and others.  

 

The Human Genome Project (HGP)  



 

Project goals were to  

 

• identify all the human genes (20,000-
25,000), 
 

• determine the sequences of the 3 billion 
base pairs, 

 

• store this information in databases,  

• improve tools for data analysis,  
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HuRef Genome 

JCVI has published the first diploid 
genome of an individual—Dr. Venter, in 
PLoS Biology.  
 
 





The HuRef assembly represents a 
composite haploid version of the 
diploid genome sequence.  
 
All the data for the first human 
diploid genome has been deposited at 
NCBI. 
 
The highest scoring allele is 
represented in the consensus 
sequence.  





Here we report the DNA sequence of a diploid genome 
of a single individual, James D. Watson.  
 
This sequence was completed in two months at 
approximately one-hundredth of the cost of traditional 
methods.  





The Ensembl Project 
 

• European Bioinformatics Institute (EBI),  

 

• Wellcome Trust Sanger Institute 
(WTSI).  

 
 

• Both institutes are located in the Wellcome Trust Genome 
Campus in Hinxton, south of the city of Cambridge, United 
Kingdom 



The Ensembl Project 
 
was started in 1999, some years 
before the draft human genome was 
completed.  
 
The goal was to automatically 
annotate the genome and integrate 
this annotation with other available 
biological data.  



•Since the website's launch in 2000, 
many more genomes have been 
added; 
  
•the available information expanded 
to include comparative genomics, 
variation and regulatory data. 
 









 
      Base Pairs (whole assembly) 

The total number of base pairs; 
the sum of all sequences in the 
database. This includes 
redundant regions such as 
haplotypic sequences.  
 

     Golden Path 
The "golden path" is the length 
of the reference assembly. It 
consists of the sum of all top-
level sequences, omitting any 
redundant regions such as 
haplotypes. 

 



Single chromosome  
information 



Though the HGP completed in 
2003, analyses of the data 

will continue.  

 

The Genome Reference 
Consortium (GRC) aims to 

improve the representation of 
the reference human genome.  



Genome Reference Consortium 

Focused on the human and mouse reference  
assemblies to close gaps, fix errors and 
represent  complex variation.  



The Genome Reference Consortium (GRC) 

 
The gap regions are so variable that they 
are best represented by multiple 
sequences 

 
 





The most recent 
assembly for human is 

GRCh37  
 



The GRCh37 genome assembly 

• is a haploid assembly, constructed from 
multiple individuals and can be divided into 
a primary assembly and a set of alternate 
loci.  

• The primary assembly represents the 
assembled chromosomes, plus any 
unlocalized or unplaced sequence that 
represent the non-redundant, haploid 
assembly. 

• The alternate loci represent regions for 
which there is large scale variation and an 
alternate path is available for this region.  
 



An example of alternate loci 

Can be found at chromosome 17q21.31, 
often known as the MAPT locus.  

 
This region was described as carrying an 
inversion polymorphism and has been 
associated with two phenotypes.  

The version of this region in Build 36 was 
actually a mosaic of both haplotypes and 
has been resolved in GRCh37. 







patch releases  
 

provide updated information for a 
particular region without changing the 
chromosome coordinates.  

 

Patches are small bits of sequences which 
can be aligned to the Primary 
Assembly. 



'Fix' patches represent improved regions. 

Are released to correct an error in the 
assembly and will be removed when the 
new full assembly is released.  

  
„Novel‟ patches represent new alternate 
loci not in the last full assembly release 
and will be retained in the next full 
assembly release. 



An Alternate Loci Nucleotide Record 



BioProject 





   BioProject (formerly Genome Project) 
 

 

Is a collection of genomics, functional 
genomics, and genetics projects and links 
to their resulting datasets. 

 

It provides a reliable mechanism to access 
specific datasets that can be difficult to 
find.  

 

Database content is exchanged with other 
members of the International Nucleotide 
Sequence Database Collaboration (INSDC). 

 



Bioprojects support a variety of 
projects  

 

from a focused genome sequencing project 

 

 

to a large international collaboration with 
multiple sub-projects 



 Project records can be established for: 
• Genome sequencing and assembly 

• Transcriptome sequencing and 
expression  

• Targeted locus sequencing 

• Genetic or RH Maps 

• Epigenetics  

• Phenotype or Genotype  

• Variation detection 

 



Access to BioProject records  by  

• query,  

• browsing,  

• following a link from another 
NCBI database.  

– Links may be found in several 
databases (Gene, Nucleotide..). 





Browsing   “by project attribute” 

Primary submission 
represents and is linked to 
data submissions 

Project data type 
A general label 
indicating the 
primary study goal. 

Id code 



Project data type 
primary study goal. 



Pan Troglodytes 





  Umbrella project 
 

• Administrative project that is created to 
group multiple projects that are related 
by a single effort from a single 
submitter or group of submitters, but 
represent distinct studies that differ in 
methodology, sample material, or 
resulting data type.  

 

 







ENCODE PROJECT 
 

ENCyclopedia  
Of DNA Elements   

 
 





• The aim of the ENCODE project is to 
identify all functional elements in the 
human genome, including coding and 
regulatory regions. 

 

• The basic approach has been 
comparative  genomics 

 



1000 Genomes 



Homo sapiens 
1000 genomes 

project 

1000 Genomes Project. 

 The purpose of the project is to support the discovery and 
understanding of genetic variants that influence human disease. 
Specifically defined goals are 
 (a) the discovery of single nucleotide variants at frequencies of 
1% or higher in diverse populations,  
(b) even more comprehensive discovery (variants down to 
frequencies of 0.1 - 0.5%) in functional gene regions,  
(c) discovery of structural variants, such as copy number variants, 
other insertions and deletions, and inversions, including sequence-
level understanding of breakpoints.  





Searching for information on the 
chimpanzee (Pan Troglodytes) 

genome 

Link rete 

Pan troglodytes, or chimpanzee, is a primate 
very closely related to humans. The 
chimpanzee is an important model to study 
biology, disease, and evolution.  



Genome 



BioProject 






