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ABSTRACT We report here four draft genome sequences belonging to clade F of
the cyanobacterium “Candidatus Synechococcus spongiarum” of the marine sponge Received 4 March 2017 Accepted 7 March
Aplysina aerophoba, which were collected from two nearby locations in the northern 2017 Published 27 April 2017
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terial clade in the world’s oceans, as it is responsible for ~20 to 40% of marine Copyright © 2017 Slaby and Hentschel, This is
chlorophyll biomass and carbon fixation (1). Sponges (phylum Porifera) are important an open-access article distributed under the
components of marine environments due to their immense filter-feeding capacities and terms of the Creative Commons Attribution 4.0
consequent impacts upon coastal food webs and biogeochemical cycles. Their associ- International ficense.
ated dense and diverse microbial communities have received considerable research
attention, yet much remains unknown about their in situ ecological function(s) (2, 3).
The cyanobacterial symbionts “Candidatus Synechococcus spongiarum” are widely
distributed and highly abundant in sponges around the world and show diversity on
the clade level correlating to host sponge phylogeny (4, 5). This mutually beneficial
association between sponges and cyanobacteria is thought to be one of the oldest
microbe-metazoan interactions.

In a previous study, genomes of four clades of “Ca. Synechococcus spongiarum”
from different sponge species and geographic locations were compared to each other
and to free-living relatives, providing insight into the adaptations of the symbionts to
their specific sponge host and to sponges in general (6, 7). Members of different clades
of “Ca. Synechococcus spongiarum,” despite a 16S rRNA gene sequence identity of
~99%, shared only about half of their gene content (7). A comparison between
members of the same clade of this sponge symbiont is lacking.

Here, we present four draft genomes that were sequenced in parallel with the
previously published “Ca. Synechococcus spongiarum” strain 15L of the Aplysina aero-
phoba-specific clade F (7). Two of them—Ilike 15L—were obtained from the A. aero-
phoba specimens collected near Piran, Slovenia (45°31.07’'N, 13°34.10'E) on 7 May 2013,
and two were from specimens collected near Rovinj, Croatia (45°5.59'N, 13°37.25'E) on
6 May 2013, from a water depth of ~5 to 7 m. As described for 15L, “Ca. Synechococcus
spongiarum” cells were sorted from freshly prepared sponge-associated prokaryotes by
fluorescence-activated cell sorting targeting their phycoerythrin and chlorophyll a
autofluorescence (7). By sorting multiple cells into one tube, the target species was
enriched from samples of both locations (enrichments named bulk10 [Rovinj] and
bulk15 [Piran]). Two 2-uL aliquots of each (10D and 10E from bulk10, and 15M and 15N
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from bulk15) were amplified with the REPLI-g single-cell kit (Qiagen) and sequenced on
an lllumina HiSeq platform (150-bp paired-end reads), as previously described (7). This
yielded between 33,791,596 (10E) and 46,038,792 (15N) reads. Quality-filtered se-
quences were assembled with SPAdes version 3.0.0 (8) and automatically decontami-
nated (9) in the Joint Genome Institute’s (JGI) single-cell pipeline (http://jgi.doe.gov),
resulting in assemblies of about 0.5 Mb (10D and 10E) and 1.5 Mb (15M and 15N).
Estimated genome completeness ranged from 21% (10E) to 80% (15M) according to
JGI's completeness estimation.

This data set enables the within-clade comparison of “Ca. Synechococcus spongia-
rum” clade F members of the microbial symbiont consortium of A. aerophoba sampled
at two geographic locations at the same time, providing insight into similarities and
differences at the subclade level.

Accession number(s). The whole-genome shotgun sequences of “Ca. Synechococcus
spongiarum” strains 10D, 10E, 15M, and 15N were deposited in DDBJ/ENA/GenBank
under the accession numbers MWLG00000000, MWLF00000000, MWLD00000000, and
MWLEOQ0000000, respectively. The versions described in this paper are the first versions
MWLG01000000, MWLF01000000, MWLDO01000000, and MWLEO1000000.

ACKNOWLEDGMENTS

Financial support for this study was provided by a DOE Joint Genome Institute grant
(CSP 1291) to U.H.; B.M.S. was supported by a grant of the German Excellence Initiative
to the Graduate School of Life Sciences, University of Wirzburg. Sequencing was
conducted at the Joint Genome Institute (JGI) in Walnut Creek, California, USA. We
thank Tanja Woyke and Frédéric Partensky for helpful discussions and advice, and we
thank Monika Bright for support with the sample collection.

REFERENCES

1. Partensky F, Hess WR, Vaulot D. 1999. Prochlorococcus, a marine photo- 6. Gao ZM, Wang Y, Tian RM, Wong YH, Batang ZB, Al-Suwailem AM, Bajic
synthetic prokaryote of global significance. Microbiol Mol Biol Rev 63: VB, Qian PY. 2014. Symbiotic adaptation drives genome streamlining of
106-127. the cyanobacterial sponge symbiont “Candidatus Synechococcus spon-

2. Thomas T, Moitinho-Silva L, Lurgi M, Bjérk JR, Easson C, Astudillo-Garcia C, giarum”. mBio 5:e00079-14. https://doi.org/10.1128/mBio.00079-14.
Olson JB, Erwin PM, Lopez-Legentil S, Luter H, Chaves-Fonnegra A, Costa R, 7. Burgsdorf I, Slaby BM, Handley KM, Haber M, Blom J, Marshall CW, Gilbert
Schupp PJ, Steindler L, Erpenbeck D, Gilbert J, Knight R, Ackermann G, Victor JA, Hentschel U, Steindler L. 2015. Lifestyle evolution in cyanobacterial
Lopez JV, Taylor MW, Thacker RW, Montoya JM, Hentschel U, Webster NS. symbionts of sponges. mBio 6:€00391-15. https://doi.org/10.1128/mBio
2016. Diversity, structure and convergent evolution of the global sponge 100391-15.
microbiome. Nat Commun 7:11870. https://doi.org/10.1038/ncomms11870. 8. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin

3. Hentschel U, Piel J, D SM, Taylor MW. 2012. G ic insights int . " . X . . R
entsche '€ egnan ay'or . ] en?mm insights |n'o VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
the marine sponge microbiome. Nat Rev Microbiol 10:641-654. https://
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome as-

doi.org/10.1038/nrmicro2839.

4. Steindler L, Huchon D, Avni A, llan M. 2005. 16S rRNA phylogeny of
sponge-associated cyanobacteria. Appl Environ Microbiol 71:4127-4131.
https://doi.org/10.1128/AEM.71.7.4127-4131.2005.

5. Erwin PM, Thacker RW. 2008. Cryptic diversity of the symbiotic cyanobac-
terium Synechococcus spongiarum among sponge hosts. Mol Ecol 17:
2937-2947. https://doi.org/10.1111/j.1365-294X.2008.03808.x.

Volume 5 Issue 17 e00268-17

sembly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455-477. https://doi.org/10.1089/cmb.2012.0021.

. Tennessen K, Andersen E, Clingenpeel S, Rinke C, Lundberg DS, Han J,

Dangl JL, Ivanova N, Woyke T, Kyrpides N, Pati A. 2016. ProDeGe: a
computational protocol for fully automated decontamination of ge-
nomes. ISME J 10:269-272. https://doi.org/10.1038/ismej.2015.100.

genomea.asm.org 2


http://jgi.doe.gov
https://www.ncbi.nlm.nih.gov/nuccore/MWLG00000000
https://www.ncbi.nlm.nih.gov/nuccore/MWLF00000000
https://www.ncbi.nlm.nih.gov/nuccore/MWLD00000000
https://www.ncbi.nlm.nih.gov/nuccore/MWLE00000000
https://doi.org/10.1038/ncomms11870
https://doi.org/10.1038/nrmicro2839
https://doi.org/10.1038/nrmicro2839
https://doi.org/10.1128/AEM.71.7.4127-4131.2005
https://doi.org/10.1111/j.1365-294X.2008.03808.x
https://doi.org/10.1128/mBio.00079-14
https://doi.org/10.1128/mBio.00391-15
https://doi.org/10.1128/mBio.00391-15
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1038/ismej.2015.100
http://genomea.asm.org
http://mra.asm.org/

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

