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Cyanobacteria Harmful Algal Blooms (CHABs) are an annual occurrence @\ "
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in the Western Basin of Lake Erie. These globally ubiquitous blooms,
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which are dominated by the cyanobacterium Microcystis aeruginosa BN Couympn  Entire Community _ ' HAE TS

during peak phase, are responsible for the synthesis of toxic microcystin s 72y . . = _— . %?%fgggﬁgﬁs

and other bioactive molecules, or natural products. While it is well , G;¥ - | = ' =E | = | | I— = e

understood that some of these natural products can have deleterious Environmental Sample Reconstruction Mapping T W T o

effects on human health, the majority are not well classified, and their lExtraction ] Figure 4: Microcystis MAG Biosynthetic Gene Cluster Contel?t through time apd space: Micr.ocystis MAGs
.. were run through AntiSMASH v.5.0 in order to annotate contigs for Biosynthetic Genes. The figure above

Novel

gat:rai illustrates that BGC content is relatively conserved throughout the bloom, but varies via location — particularly
Discovery nearshore versus offshore. This likely reflects different strains of Microcystis aeruginosa observed as these
stations (Berry et al. 2017 Front. Microbiol. 8: 365). Note: The sample collected from WE12 on Aug-4 only

vielded a 40% complete MAG which likely explains low BGC content..

function in the environment remains unclear.
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RESULTS

Table 1: Summary Statistics of Constructed Microcystis Metagenome Assembled Genomes (MAGS)

Molecular Networking

Using a multi ‘omics approach, we have reconstructed Microcystis 42896  WE12 Aug 4 40.29 2.16 2907 816 Kb 335 39.67
) 49629 WE12 Sep 29 93.53 10.23 2548  4.27 Mb 1888 43.4
Metagenome Assembled Genomes (MAGs) from the 2014 Lake Erie CHAB 49636  WE2 Oct 20 99.28 5.76 5472 4.69 Mb 1108 42.8 Samples collected in August
. . . . 49637 WE12 Oct 20 96.4 12.95 4155  4.92 Mb 1461 42.83 Samples collected in September
mOnItOrlng Samples. MCy gene StrUCtU e and EXpreSSIOn analyS|S as We” 53598 WE2 Jul 21 97.84 4.32 5000 4.27 Mb 1102 42.9 O Annotated or modified peptidic metabolites by Dereplicator
. . . . . 53599 WE4 Jul 29 92.81 20.86 1786  3.93 Mb 2234 43.53 O unidentified metabolites

as natural product mining was completed. Putatively identified novel 53600 WEL2 Aug 25 59 91 25 ot 2353 599 Mh 767 4317 Hrecmehet

. - . 53601 WE4 Sep 8 94.96 9.67 2668  4.29 Mb 1797 43.49
natural prOdUCt genes and compounds were identified and merit future 53602  WE12 Sep 23 100 4.32 8601 5.31 Mb 903 42.79 Figure 5: Molecular Networking of Chemical Compounds found in WLE HABs: Using GNPS, molecular
study. 53603 WE2 Oct 6 97.12 10.07 5061  5.39Mb 1404 43.28 networks were generated for peptidic compounds. Several novel or unidentified compounds were detected.

A) Cluster of molecules that include microcystin and related compounds B) peptidic compound network for
O BJ ECT I V ES 4 Aug samples collected in August C) Network indicating distinct molecules between August and September

» Characterize mcy gene structure and track expression throughout the S r
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» Track mcy and natural product spatial and temporal variation 23 Sep '
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= s0- Figure 6: Spectral Data for Microcystin-L,R: Spectral analysis of Microcystin-L,R, the most common congener
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- o Figure 1 Mcy Operon Coverage as mapped to reference PCC 7806: Coverage patterns for representative for ** Microcystis populations mcy operons in which the B1 and C1 domains have
| == the peak phase of the bloom (4 Aug) and the late phase of the bloom (23 Sep). During both the peak and been recombined which produces microcystin-L,R and microcystin-R,R Partial
Sample Collection: ke Frie orio \ o late phase there is an observed recombination between the mcyB1 and mcyC1 domain. During the late mcy operons are still expressed, although future work is needed to determine
i Weekly Fruficee May- @ phase of the bloom, there is a dominant “non-toxic” genotype that contains a partial mcy operon. if truncated microcystin products are being synthesized.
October 2014 Offshore Late Bloom Partial mcy Operon Expression Figure 3 Partial mcy operons are expressed in ** W. Lake Erie Microcystis populations contain a diverse range of BGCs and
. mey. stiu: Metatranscriptomic reads were mapped natural products, some which are novel. Linking specific BGCs with specific
- Biomass collected on 100 - h " to the reference mcy operon from PCC 7806 natural product molecules will be critical future work
. . o Nearshore meyH log_RPKM and RPKM for each gene was calculated. Gray
Km filters for sequencing foledo Moy 8 bars indicate an absence of any reads ]
2 meyF 10 mapped to a particular gene Despite only Fundmg: NIEHS-PO1ESO028939
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