Accessing key players, functional genes
and pathways in aqueous habitats
using metagenomics and -transcriptomics

Michael Gaspar
Institute of Ecology - Chair of Aquatic Geomicrobiology
&

RNA Bioinformatics and High Throughput Analysis
Friedrich Schiller University of Jena

30™ Winterseminar in Bled
19.02.2015

seit1558



Subsurface

S
(sensu stricto)

Altered
rock

Bedrock

collaborative research center 1076

role of water (Aqua) and biodiversity (Diva)
Unsalrated for structure, properties and functions
of the Critical Zone

« What biota live there?

A0 + How do they interact with and reflect their
environment?
+ How do they reflect surface properties?

Groundwater

R,
[~ Aquitard. Z
=

Sedimentary rock

Saturated
zone

www.aquadiva.uni-jena.de

Akob et al., 2011


www.aquadiva.uni-jena.de

AquaDiva - Sampling site
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AquaDiva - Sampling site
Pasture Agriculture

Upper aquifer Lower Aquifer

(anoxic) (oxic)

~1 mg/I nitrate ~10 mg/I nitrate

<2 mg/I DOC ~3 mg/I DOC
50-80% O,

- different active microbial communities
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AquaDiva - My job

Sampling
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Metagenomes and -transcriptomes

1

spatiotemporal changes?

* natural variation (seasons, ...)

+ agricultural use (fertilisation, harvest, ...)

+ other events (fire, herbivory, ...)
emphasis on

CO- fixation
« ammonium oxidation
« denitrification



ldentifying key community traits
shaping pelagic iron-rich aggregates

Dr. Shipeng Lu

° L] . . .

e |D|V - former lignite mine
Deutsches Zentrum * pH ~3 (center), 5.5 (north)
fiir integrative
Biodiversitdtsforschung *upto 12 mM Fe(”)

* up to 20 mM SO;~



The “lron Snow”

* biogenic origin
+ 20 - 200 pm
3-11% TOC
>35 % Fe

Reiche et al., 2011
Lu et al., 2013



Quick ‘n’ dirty approach

11 RNA-Seq samples

1
SortMeRNA!

sensitivity and selectivity >99 %
silva and rfam
5 -9 % non-rRNA left

1
SPAdes?

fast!

v \
segemehl® annotate somehow...
blasx (takes ages)
blat (2117
soon: RAPSearch2* against m5nr

' Kopylova et al., 2012
2 Bankevich et al., 2012
3 Hoffmann et al., 2009
4 Zhao et al., 2011
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