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General information (fun facts):

• The jellyfish got its name from the whitish-translucent moonlike 
circular bell.

• Its scientific name is Aurelia aurita.

• The body of these creatures is made up of 95% water, 3% 
protein, and 1% mineral.

• Moon Jellyfish typically live about 12 to 15 months. 

• A group of jellyfish is termed as ‘smack’, and when several 
smacks gather together to form a larger group, it is called a 
‘bloom’. 



General information (fun facts):

• Moon jellies are the favorite prey of some predators, like the 
ocean sunfish 

• They eat tiny zooplankton and small fishes. They eat, the 
food items can be seen in the jelly's stomach

• Moon jellyfish live in the Atlantic, Pacific and Arctic Oceans 
near the coastline. In most cases, they are harmless to 
humans.



Genome outcome:
• The genome of the moon jellyfish (Aurelia), is from a 

cnidarian with a medusa life stage and analyses suggest that 
is a gene gain .

• Loss in Aurelia is comparable to what has been found in its 
morphologically simpler relatives—the anthozoan corals and 
sea anemones.



Genome paper:
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A goal of comparative genomics is to decipher the causal con-
nections between genome composition and animal form. 
The phylum Cnidaria (sea anemones, corals, hydroids and 

jellyfish) holds a pivotal place in such studies. Phylogenetic analy-
ses consistently support cnidarians as the sister clade to Bilateria 
(protostomes plus deuterostomes), the clade that encompasses 99% 
of extant animals (Fig. 1a)1,2. Putative fossils of extant cnidarian 
classes have been identified in lower Cambrian strata, suggesting 
that cnidarian diversification represents one of the oldest evolu-
tionary events among living animal phyla3,4. Nearly all cnidarian 
life cycles incorporate polyp and/or medusa body plans (Fig. 1b), 
the former a sessile life stage, and the latter a swimming preda-
tor equipped with neural and sensory structures that rival those 
of many bilaterians. Sequenced cnidarian genomes include the 
sea anemones Nematostella vectensis5 and Exaiptasia pallida (syn. 
Aiptasia sp.)6, the coral Acropora digitifera7 and the hydroid Hydra 
vulgaris (formerly Hydra magnipapillata)8. However, none of these 
species has a medusa life stage, and thus a major event in the evo-
lution of complex animal life has not been subjected to whole 
genome sequencing.

To improve our understanding of life history evolution in cni-
darians, we have generated a draft genome assembly from the moon 
jellyfish Aurelia (‘species 1’ strain sensu, Dawson and Jacobs9), 
augmented with transcriptomes that cover the major life stages. 
Aurelia offers a tractable laboratory model and a valuable addi-
tion to comparative genomics. It is a member of the medusozoan 
class Scyphozoa, which represents a sister clade to Hydra and its 

relatives (Hydrozoa)10. The Aurelia medusa is a swimming plank-
tivore, featuring complex neural and sensory system architecture 
manifested in eight structures called rhopalia, which are located on 
the margin of the medusa’s bell (Fig. 1c,d). The rhopalium features 
multiple sensory structures—including an eye-cup, a mechanosen-
sory touch plate and a geosensory statocyst—and is patterned using 
several genes involved in bilaterian sensory organogenesis11,12. No 
comparable sensory structures exist in Nematostella, Exaiptasia, 
Acropora or Hydra. Genomes from medusa-bearing cnidarians such 
as Aurelia—alongside the forthcoming Clytia genome13—thus pro-
vide a new vantage into the evolution of complex animal life cycles.

Results and discussion
We sequenced and assembled the Aurelia genome using a com-
bination of Illumina paired-end, mate-pair and PacBio data (see 
Methods section). Our final assembly has a total size of 713 mega-
bases (Mb), which is consistent with previous estimates of the size 
of the Aurelia genome (C-value =  0.73 pg)14. This makes the Aurelia 
genome larger than sequenced anthozoan genomes, but smaller 
than some strains of H. vulgaris (~1.1–1.35 Gb for brown hydra and 
~0.38 Gb for green hydra; see Supplementary Table 1)5–8. The Aurelia 
assembly is more fragmented than the anthozoan genomes. This 
is largely due to a high percentage of repetitive DNA, with trans-
posable elements making up ~49.5% of the genome, and another 
~0.8% of the genome consisting of simple tandem repeats (see 
Supplementary Table 5 for a summary of transposable elements). 
Synteny analysis performed with MCScanX15 suggests that antho-
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General genome information
• A genome is the study of an organism's whole set of genetic 

information.

• A genome includes all instructions instructions of hereditary 
for maintaining life and as instructions for reproduction. 

• Aurelia genome is larger than sequenced anthozoan genomes, 
but smaller than some strains of H. vulgaris

• The Aurelia assembly is more fragmented than the anthozoan
genomes



Sequencing stragedy:

• Genome sequence was reconstructed by shotgun approach using 
a combination of Illumina paired-end, mate-pair and PacBio data.

• In total 30166 protein coding genes were predicted and 172 
differentially expressed genes.

• Initial scaffolding was performed using error-corrected PacBio
reads. 



Sequencing stragedy:
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Genome assembly:
• Our final assembly has a total size of 713 megabases (Mb).

• Only contigs >1 kbp were used for the subsequent scaffolding 
steps. Initial scaffolding was performed using error-corrected 
PacBio reads.

• Scaffolds larger than 2 kbp were used to calculate the final 
assembly.



Genome assembly:

• The 250-bp paired-end reads were assembled into contigs
using DISCOVAR de novo .

• De novo transcriptome assembly was performed using 
Trinity 

• Trinity models and the Uniprot Swissprot protein data set 
were mapped to the genome using exonerate80 and 
GMAP81. 



Questions:

• What do you call the group of moon jellies?
• What is the genome size of the moon jelly?




