Life (and death) under ice:
Lake Erie’s “other” algal bloom
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Lake Erie Millennium Network



Temporal Resolution of Surveys:
North Temperate Lakes
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MODIS, 15 Feb, 2014 '
credit: Great Lakes Coast Watch, NOAA GLERL







Erie central basin
4 March, 2015



Operation Coal Shovel
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Ice cover as a factor driving microbial
community composition in Lake Erie

Lake Erie Ice, Feb 2012 Lake Erie (1 m), Feb 2012 Lake Erie (1 m), July 2012
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Aulacoseira islandica (O.
Miiller) Simonsen




Fate of the winter bloom?
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Fate of the winter bloom?

Lake Erie




New insights on the winter
food web

* influence of ice decline
* novel microbial community interactions



Declining ice cover

Great Lakes
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Unraveling novel microbial community interactions
involved in the decline and fate of an ice-associated

diatom bloom

Viral Shunt
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Insights into bloom decline:
Metatranscriptome analysis

* Oomycetes
* 0.6% of sequences

* homology hits to
virulence factors

* ‘Crinkler’ proteins
e cytoplasmic effectors

* proteases

e protease inhibitors
e apoplastic effectors

e glucanases
e glucanase inhibitors




Insights into bloom decline: Viruses

gi|571137522| M. oryzae chrysovirus 3

M ° factors in bloom control

gi|512380541| R. necatrix victorivirus 1
SRR3046452.88728 GFAN4U304IEEIZ
gi|589229889| U. virens RNA virus 3

Totiviridae

s * Nucleocytoplasmic Large
DNA Viruses

* not detected

* RNA-dependent RNA
polymerase sequences

e Partitiviridae
 dsRNA viruses

gi|456358997| R. necatrix quadrivirus 1

gi|448826159| R. necatrix partitivirus 2 |

SRR3046452.7104 GFAN4U304JU54M
SRR3046452.45743 GFAN4U304IGRFN
SRR3046452.56251 GFAN4U30413ZDL
SRR3046452.105945 GFAN4U304JJLZB Partitiviridae
SRR3046452.37433 GFAN4U304JFKLF
SRR3046452.33065 GFAN4U304JM7Q6
SRR3046452.22219 GFAN4U304IUKJP
SRR3046452.68760 GFAN4U304I90EK
SRR3046452.64020 GFAN4U304JE3RH
gil460424004| C. lanatus cryptic virus
gi|18254452| Drosophila X virus

SRR3046452.142397 GFAN4U304ITVIH | Bimaviridae

100
0i|288557444| Rotifer birnavirus strain Palavus

gi|923480071| Fox fecal picobirnavirus Picobimaviridae

4il725611900] Dromedary picobirnavirus ° t t I t d f e
gi[225322458| Rotavirus A a rge p a n S a n u n gl
Reoviridae
gi|330687259| S. festinusreovirus

gi|746815418| A. brassicicolaendornavirus e ° °
i °* constrain chytri arasites
gi|874348239| Bell pepperendornavirus °




Unraveling novel microbial community interactions
involved in the decline and fate of an ice-associated
diatom bloom
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Lake Erie’s winter diatom bloom:
A proxy to study carbon flux associated with Arctic blooms?



Acknowledgements

MELEE Research Group
CCGS GRIFFON 'I
USCGC NEAH BAY

USCGC MORRO BAY Ohio Sea Grant College Program
Lake Erie
Protection Fund

I * I Environment and Environnement et
Climate Change Canada  Changement climatique Canada



MELEE Research Group




MELEE Research Group




