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Presentation Overview

 Sample processing and genetic tools used to answer
the following questions:

1. What is the Microcystis distribution throughout
SFE and are these populations connected?

2. Which bioactive metabolites can it produce?

3. How do blooms influence microbial community
structure?



Sample Processing

3. DNA is now ready for
downstream applications such
as PCR/QPCR or sequencing

1. Concentrate 2. Extract DNA
sample




How metagenomics advances our
understanding of an ecosystem

* Unbiased view of community structure and genetic capability




Spatiotemporal Patterns

1. Are different Microcystis
subtypes endemic to
certain regions of the SFE?

2. Are samples from the
confluence of Antioch
representative of all
Microcystis diversity?

Large River — Antioch and Rio Vista
Small River — Old River and Mokelumne River
Flooded Islands — Mildred Island and Franks Tract
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Variable microcystin congeners
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in binding pockets suggests

-Top group produces MC-LR, RR, YR
-Middle group produces MC-RR
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-Bottom group produces MC-LR

Analysis of A-doma
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Microcystin biosynthesis (NRPS/PKS)

56
| kb

- : Bt O e s

mevG  mcyF mcvE V. mcyA mcvB mecyC

MeyG McyD Mcy McyA McyB MeyC

)-Qe“ X s % “‘ﬂe @m '@ Gim:v e’f__

¥
—

Legend:
) Genes
— Enzymes

NRPS-Units: Tailoring enzymes:
(i (== .
L\i)h-]uny]ﬂ‘.mn domamn N-Methyltransferase

°n.‘.‘-.xui.'—||r..m:1:u domamn g Integrated N-Methyltransferase

@E; nmerase-domain i MMdha
. Thiolation-domam
@ Thioesterase-doma

PKS-Units:
(;;} Eetosynthase-domain
o )

(om) Dehydrogenase
\PH) )




. Aeruginosin (27.7 Kb)
. Anabaenopeptin (27.8 Kb)
. Cyanopeptolin

. Microginin (22.3 Kb)
. Microviridin (9 Kb)
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SF Delta Microcystis 2° metabolite biosynthesis

Microcystin (55.2 Kb)
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Piricyclamide (29.2 Kb)

uncharacterized NRPS and
PKS modules

Based on 47 freshwater CyanoHAB genomes



Mildred Island microbial community structure
assessed by shotgun metagenomics
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Mildred Island
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Food web implications — A working model
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Food web implications — A working model
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Food web implications — A working model

Protozoa

Nyctotherus (1100}

Myrionecta (941)

Spathidium (1183)

Ichthyophthirius (905)

3 Tetrahymena (1034}
. J % Paramecium (595)
A Strombidinopsis (1183)
.. I(._ J‘_
DOC xd POC 'mm TN Euplotes (1101)
- I Oxytricha (1588)

Sterkiella (1190}

Acanthamoeba (883)

Dictyostelium (731)

Polysphondylium (S81)
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0.15

005 000 005 0.10

-0.10

-0.15

SR AT

Cpeal ot

SF Delta

Lt T

&gt

SulItA L o, Pt
EirEDCOOTUE
B3
M
iifg i
' AT
' ¥ L RO Viraan
s}; RO Faekensials
Ananaena
Erankia = Fluvicgla
GilligigErythrobaciar a | -rrrl |.'.|‘..- ars
 Sphngomatal Clnobacteria
1 1NRm
Pavchrobuscimy Cand

iramalli unongwangia

a® [Wfhatobacter
Manncchioropsis

Halomonas

0.0 0.2

NMDS1

0.4




Conclusions

* Microcystis population composed of numerous strains, many of
which are capable of producing several microcystin congeners

* There were no geographically distinct strains, all were ubiquitous
* Morphology was a poor indicator of species/strain or toxicity

* These strains are able to produce a variety of 2° metabolites that
may directly or indirectly impact the food web

* During bloom events Microcystis cells outnumber all other
organisms in the near surface water column and community
diversity is halved

e Shotgun metagenomics provides for an unbiased assessment of
community structure and function
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