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Contaminated Sites in the U.S. -
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Reductive Dechlorination: A Process that Leads to

Contaminant Detoxification In Situ
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Populations Involved in Reductive Dechlorination of CEs
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Populations Involved in Reductive Dechlorination
of Chlorinated Ethenes
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Populations Involved in Reductive Dechlorination
of Chlorinated Ethenes
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Structural Basis of
Organohalide
Respiration
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De novo Biosynthesis of Corrinoids

Bacteria Archaea
(n = 56,902) (n=1,362)

Geobacter lovleyi
—> Corrinoid prototroph

Dehalococcoides mccartyi
—> Corrinoid auxotroph
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Dhc & Dhgm: Strict Requirement for Corrinoid

Dhc strain BAV1
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Specific Aims

® Aim 1: Explore the specific cobamide requirements of organohalide-
respiring Dhc relevant for detoxification of chlorinated ethenes

® Aim 2: Demonstrate that geochemical conditions affect the specific
cobamide pool, and hence Dhc activity

® Aim 3: Identify community and Dhc biomarkers that indicate when
cobamide and/or lower base bioavailability limit Dhc reductive
dechlorination activity
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Simplified Model
of Organohalide
Respiration
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Dehalococcoides mccartyi
—> Corrinoid auxotroph

L

Geobacter lovleyi
—> Corrinoid prototroph
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Who Supplies Corrinoid to Dhc and Dhgm?
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Co-Culture Experiments:
Corrinoid Producer / Dhc mccartyi
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Summary of Co-Culture Experiments
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Summary of Co-Culture Experiments AN 2N
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Co-Culture Experiments %
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Key Dhc RDases
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Lower Base Affects Dechlorination Activity
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Lower Base Affects Dechlorination Activity
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Corrinoid Production Under Different Redox Conditions

Third Creek Site
Knoxville, TN

* Metal-manufacturing

* Chlorinated solvents

Commerce Street Superfund Site ‘:\75
Williston, Vermont

* Multi-tenant industrial park
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Corrinoids Produced by the Community Under Different
Redox Conditions

Corrinoids Glucose Methanogenic Iron Sulfate Nitrate
produced fermenting & reducing reducing reducing
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Redox Conditions Affect Corrinoid Type(s)

and Quantity
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Corrinoid Quantity and Quality Determine Dhc Activity
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N,O Inhibits Corrinoid-Dependent Reductive Dechlorination
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Impact of Increased N,O in Environmental Systems
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High-Throughput qPCR

* Monitor many biomarker genes » Scalable platform (224x12; 112x24; 56x48)
simultaneously - Cost per reaction reduced from $3.0 to
$0.30
QuantStudio Open Array Plate % * Four plates can be cycled simultaneously,

%
5.2, producing up to 12,288 gPCR data points

3.072 through-holes
per run

48 subarrays x 64
through-holes/subarray

4

Robot reduces
pipetting errors

Kara Murdoch et al. 2019. In Preparation
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Take Home Messages

® Corrinoids are essential for most organisms

® Corrinoid-auxotrophic OHRBs (e.g., Dhc, Dhgm) are ideal systems
to study corrinoid effects on metabolism

® Corrinoid quantity (flux) affects dechlorination activity

® Corrinoid type (lower base) determines reductive dechlorination rates
and end points (i.e., function) in Dhc

® Geochemistry affects corrinoid pool
® Purine is a naturally occurring lower base
® New avenues to manipulate microbal metabolism

(function, ecology = biotechnology, medicine) *,
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