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Oikopleura dioica in brief:

_Japanese name: 457K+ Oikopleura dioica: a plankton predator that:

- Oikopleura dioica is a globally distributed marine animal. It is evolutionarily closer to human than are lives in a house has a muscular tail, never sleeps and releases
model organisms such as yeast, nematodes or fruit flies. As it belongs to the chordate phylum it has made with cellulose for flowing food to its mouth its gametes in only 5 days
features common with vertebrate embryonic development, such as a dorsal nerve cord, or the formation

of a muscular tail supported by a notochord.

- Ecological importance: O. dioica is a small filter feeder that can account for up to 10 % of the total
carbon mass in an area. It eats unicellular plankton and was reported to be able to ingest bacterial : _
viruses and microplastics as well. Being an extremely efficient predator, it has an important role in the o 277,
carbon chain, by producing organic matter (fecal pellet and "houses") that sediment to the sea floor. /7 //‘*/
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- Evolution: as it belongs to the tunicate phylum, it is among the invertebrates that are evolutionary
closest to humans. Tunicates, like vertebrates are chordates: they have a muscular tail. They also have a T L
brain, a heart, a gut, etc. : ‘ She v/

- Compact genome: only 70 Mb. Nevertheless, it contains 18,020 predicted genes, which makes it an
Intersting model to study how to compactly encode functions homologous to some found in vertebrates.
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- O. dioica lives in a "house" made of cellulose and novel proteins. The house is a 3D microfluidic filter 1310 gCm2d
that enables Oikopleura to prey on microbes significantly smaller than itself. Oikopleura have even ’
reported to capture and ingest bacteriophage viruses. The Oikopleura house is synthethised from a

specialised epithelium on the epidermis. Cellular arrangement in this epithelium is always the same
betwee n | ﬂ d |V| d U a IS . Source: Conley & Sutherland, 2017
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Pairwise genome alignments visualised with the dot plot method Massive rearrangements between O. dioica genomes

OKI2018_I69 genome: PpAR chrX chrY chrl chr2
0 e S Wity _ There are 3 genome assemblies available for Oikopleura dioica:
' —— H - OdB3 (Denoeud and coll., 2010), a Sanger sequencing of the laboratory strain of the
— — Thompson laboratory in Norway.
,. - OSKA2016 (Wang and coll., 2020), a PacBio sequencing of the laboratory strain of the
_ | Nishida laboratory in Osaka, Japan.
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S l” - OKI2018_169 (Bliznina and coll., 2020 under peer review), a Nanopore sequencing of
G = — ——— IH a single individual of a laboratory strain of the Luscombe laboratory in Okinawa,
© 'fﬁ“!fu  fT. — - » ’. i Japan_
= Our OKI2018_169 assembly has chromosome-scale resolution thanks to Hi-C
2 3 ==————— . ~ , - scaffolding. More details are available in our bioRxiv preprint: "Telomere-to-telomere
2 % - '“ o.p assembly of the genome of an individual Oikopleura dioica from Okinawa using
o 3 - v — —— = IH L «.s Nanopore-based  sequencing", Bliznina and  coll,. 2020, https://doi.org/
== | (- w:| 10.1101/2020.09.11.292656.
> z e | €= Pairwise comparisons of these genomes show that homologous DNA segments are
c = | <. we found on homologous chromosomes. This Sankey plot on the left illustrates it for the
“ ﬂ] comparison between the Okinawan (OKI2018 169) and the Norway (OdB3) genome.
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= The dot plots on the left display the homologous DNA segments in spatial context.
= — They show that a) the unit of conservation is chromosome arms, b) intra-arm
= rearrangements are massive, and c) the scale of rearrangement is finer in short arms.
== “ In simpler terms: the genes move a lot, but within their chromosome arm.
e | . . . .
- These large-scale rearrangements are likely to cause reproductive isolation and
P P I S T S— therefore question the assumption that Oikopleura dioica is a single species.
B — - = -- Conclusions and perspectives: Each change of chromosomal location of a DNA
== — —_— —— - sequence from one genome to the other is related to a break of the DNA molecule. We
— = —— e are now studying the sequence context of these breaks to understand what makes the
s — —  — - - Oikopleura genome so "fluid" and how we can utilise this to simplify the design of
s — artificial genomes.
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A novel genetic code found in mitochondria of appendicularians i A 1T
related to Oikopleura dioica SR i DRI N A o i i e
§=M Invertebrates € elegans # C ,‘ : | aik N | mori
g=s B. floridae Codon sequences on conserved aminoacids o > | N N | | \ A Niino (Rrozad Unhersiy)
%:W MSTISDIates M. musculus Isoleucin Arginine ‘. B e | e |
H. roretzi (Pyuridae, Stolidobranchia) > ATT ATT ATT ATT ATC CGA CGA TN S TR O
§=* C. oblonga (Aplousobranchia) % ATT ATT ATT ATT ATT CGG CGA < <
C. intestinalis (Phlebobranchia) @ ATT ATT ATT ATC ATT CGG CGT T GRS ‘ - \ Barcelona
20 S. thompsoni (Thaliacea) ATT ATT ATT ATC ATT CGA CGT e SETE \\ i g FEsals e
= » D. nationalis (Thaliacea) ATC ATT ATT ATT ATT CGG CGcA P " 51_10;'_ ': _f;\ Ly 049,@;;" ,' ST SN rrrrr BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB L JRYIAN
"'»,a% A?I§;R B. stygius (Appendicularia) ATT ATT ATA ATT ATA TGA TGA - —— | '
S a7 M. erythrocephalus (Appendicularia) ATT ATT ATT ATT ATT CGG CGG TR SRS T TR GRS IR R {8 SR i - N
0. longicauda (Appendicularia) ATA ATA ATA ATA ATT CGT CGT EE====—s=a===== === — 5 NOTWaYy
0. dioica (Appendicularia) ATT ATT ATT ATT ATT CGT CGT — ——
Pichon ], Plessy C, Luscombe N. Widespread use of the "ascidian" mitochondrial genetic
code in tunicates F1000Res. 2019 Dec 10;8:2072. doi: 10.12688/f1000research.21551.2 Zoom in to see details !
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