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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. 

 











 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 approximately 20,000-
25,000 genes in human DNA,  

• determine the sequences of the 3 billion 
chemical base pairs that make up human 
DNA,  

• store this information in databases,  

• improve tools for data analysis,  

• transfer related technologies to the private 
sector, and  

• address the ethical, legal, and social issues 
(ELSI) that may arise from the project.  
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HuRef Genome Browser 

JCVI has published the first diploid 
genome of an individual—Dr. Venter, in 
PLoS Biology.  
This analysis and assembly of Dr. Venter’s 
DNA is the first look at both sets of an 
individual's chromosomes.  
All the data for the first human diploid 
genome has been deposited at NCBI, and 
JCVI researchers have also developed a 
NEW GENOME BROWSER that highlights 
the newly discovered variation. 





The HuRef assembly represents a 
composite haploid version of the 
diploid genome sequence from a 
single individual.  
 
The highest scoring allele is 
represented in the consensus 
sequence.  







The Ensembl Project 
 



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



Ensembl is a joint project 
between European Bioinformatics 
Institute (EBI),  
the 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. 



Since the website's launch in July 
2000, many more genomes have been 
added to Ensembl and the range of 
available data has also 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 and the 
pseudo-autosomal region (PAR) 
of the Y chromosome in human, 
and gaps in Drosophila 
melanogaster.  
 

     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 and PARs. 

 





Single chromosome  
information 



Region in detail 



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 

The goal of the Genome Reference Consortium 
(GRC) is to ensure that the human and mouse 
reference  assemblies are biologically relevant 
by closing gaps, fixing errors and 
representing complex variation.  



The Genome Reference Consortium (GRC) 

Some genomic regions (gaps) were 
recalcitrant to closure with existing 
technology.  

These regions are so variable that they 
are best represented by multiple 
sequences in order to capture all of the 
sequences potentially available at these 
loci. 

GRC works to correct misrepresented loci, 
to close gaps, to provide alternate 
assemblies for complex or structurally 
variant genomic loci.  

 
 





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 

An example of such a region 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. 



• In addition GRC provides patch releases 
in order to provide updated information 
for a particular region without changing 
the chromosome coordinates.  

 

• Patches are small bits of sequences  

  which have an alignment to the Primary 
Assembly so that the relationship 
between the patch sequence and the 
chromosome sequence is clear. 





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

 

'Fix' patches represent improved regions.  
‘Novel’ patches represent new alternate 
loci that we have added to the assembly.  




