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General information - phylogeny 

• Subphyla: urochordates 

also known as tunicates

(ascidians).



General information (fun fact) 

• Ascidians are characterized by a tough outer "tunic" 

made of a polysaccharide



General information (fun fact) 

• Ascidian embryos are used as a model system in 

developmental biology
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General information (fun fact) 

• The body itself can be divided into up to three 

regions

• The pharyngeal region contains the pharynx

• Abdomen contains most of the other bodily 

organs

• The post-abdomen contains the heart 

and gonads



General information (fun fact) 

• The body itself can be divided into up to three 

regions 
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Sequencing strategy

• Source of DNA 

• Sperm was isolated 

• DNA was extracted and sheared à 3-kb 

fragments.

• Sequencing strategy

• Whole-genome shotgun approach



Sequencing strategy

• The sequencing single-end

• More than 2 million sequence fragments were 

obtained.

• Bacterial artificial chromosome (BAC) and 

cosmid libraries were end-sequenced to 0.2×

genome coverage 

• Provide longer range linking information



Genome assembly

• Genome assembly was carried out using the 

JAZZ suite of assembly tools 

• Developed for large whole-genome shotgun 

projects

• The C. intestinalis assembly presented here 

spans 116.7 Mbp of nonrepetitive sequence in 

2501 scaffolds 

• Longer than 3 kbp.



Genome assembly

• Sixty Mbp is reconstructed in only 177 scaffolds

• Longer than 190 kbp. 

• 85% of the assembled sequence is found in 905 

scaffolds 

• Longer than 20 kb. 

• These scaffolds include 4264 contigs à 100.9 

Mbp. 



Genome assembly

• A total of 15,852 distinct gene models were 

obtained

• The average gene density 

• Higher than in Drosophila and far greater than 

the density in human 

• The average gene density is 6.8 exons per gene

• The intron size distribution has a sharp peak 

near 60 bp



Genome outcome

• Classic studies suggest that ascidians possess 
organs homologous to the vertebrate thyroid, 
pineal, and gill slits

• Ciona genome contains genes encoding all the 
major endocrine receptors that bind peptide or 
protein ligands

• In contrast to the conservation of the 
thyroid hormone system between 
ascidians and vertebrates



Genome outcome

• Ciona genome lacks clear orthologs for some
of the P450 enzymes à vertebrate steroid 
hormones 

• androgens (CYP17), estrogens (CYP19), and
corticosteroids and mineralocorticoids
(CYP21)

• The central nervous system of the ascidian 
tadpole
• a chordate nervous system in Miniature
• with a 300-cell cerebral vesicle à containing 

several sensory systems



Questions 

• Why there is no mention about N50 ?

• Ciona genome has P450 enzymes like vertebrate (….)

• Ascidians possess organs homologous to the 
vertebrate
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