GENOME-enabled METABOLIC
PREDICTIONS to interrogate

the STRUCTURE and FUNCTION of
microbial communities




Case study from my group: Survivor Fractured Shale

How meta-omics can provide new mechanistic insights in an
engineered ecosystem
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Countries with commercial shale energy

Canada

United

States
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Argentina




Hydraulically fractured shales and US energy portfolio

16 States in the US

Marcellus contributes 30% of gas
for the eastern seaboard

Permian contributes 35% of U.S.
crude production and 17% of the

natural gas supply

First time in US history natural gas
replaces coal as main source for
electricity




The deep terrestrial subsurface:

. . . 1/3 earths biomass
The microbial frontier

IS below soill layer,
but remains poorly
characterized
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Pristine Appalachian shales
do not appear a conducive habitat for life
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Negative Impacts




Positive Impacts
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What the frack?

Prior to energy extraction,

most deep shales lack
requirements for life



One take away point for today

Fracking creates an ecosystem
2,500 meters below the surface

Daly, 2016, Nature Micro; Hanssen et al, in prep



Development of a multi-omic spatial, temporal database
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Computational pipeline used in this case study
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What is the shale environment like?
What type of microorganisms persist in this system?



16S rRNA analyses of persisting microbial communities

Marcellus= 4
Utica= 5
Permian= 3
I Barnett= 2
Antrim= 2
L | Haynesville= 1
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16S rRNA
gene analyses
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Data from Borton, reviewed in part in Mouser et al 2016,

Cell counts increased by ~2 log fold
in late samples
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Fractured shale communities must
Adapt to increasing salinity
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