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State of remediation in the 1990’s

[  Microbe.com  ]

“An emerging 
technology for the 
remediation of 
ground water…”
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Analytes and Activity



Proteomics
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 Proteomics – analysis of 
proteins from a biological 
sample

 Targeted: targeting specific 
proteins

 Metaproteomics: studying all 
proteins in microbial 
communities 
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Proteomics
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Global Proteomics
• All proteins
• High end instrumentation
• Computational challenges
• Relative quantification
• Open approach
• Site specific database

To identify proteins, the peptide sequences 
must be matched to genes sequences

Targeted Proteomics
• Protein of interest

• Computationally easier

• Absolute quantification

• Closed approach

• Must have knowledge of allelic 

variation to avoid false negatives



Immunoassay Rapid Tests

https://www.cytivalifesciences.com/

Proteins of interest

Antigens specific 
to the analyte



Immunoassay Rapid Tests

https://www.cidrap.umn.edu/



Metabolomics
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 Metabolomics - analysis of 
thousands of small molecules 
from a biological sample

 Trends and patterns can be used 
to predict the health and activity 
of the entire microbiome 

 Allows for a broad screening of 
reductive dechlorination 
potential



Metabolomics
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Metabolomics
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Metabolomics
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http://www.urmc.rochester.edu/labs/Munger-Lab/

I’m running low 

on H2 and my 

activity is slowing



Metabolomics
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http://www.urmc.rochester.edu/labs/Munger-Lab/

 Systematic study of the unique 
chemical fingerprints as the 
result specific cellular 
processes.

 Metabolome: the collection of all 
metabolites in a biological cell, 
tissue, organ or organism.

 Metabolic profiling: 
instantaneous snapshot of the 
cell physiology.
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 Analysis of all small molecules 
(MW<1100) within an 
environmental sample

 Comparison of the overall 
metabolic profile

 Statistical Analysis and pattern 
recognition

 Predictive capabilities

 Activity of key degraders

Total Ion Chromatogram

Extracted Ion Chromatograms

Metabolomics

Thousands of features per sample
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 Three chlorinated sites
 Belleville Industrial (NJ)

 Former Vickers Facility (MO)

 Earnhart Site (TN)

 Different stages of Dechlorination
 Active RD

 Stall

 Background

 Over 12,000 metabolites identified
 PLS-DA plot clearly distinguishes each stage
 VIP scoring identified 5 metabolites that could 

be sentinel for robust RD

NIEHS SBIR Study



Metabolomics
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 Closest to activity

 Modern instrumentation = 
lot of data that can be 
leveraged with statistical 
analysis

 More inclusive data 
(looking at entire 
microbiome) – potentially 
predictive

 Inexpensive to run, but 
costly instrumentation

 A lot of expertise and 
additional data required to 
identify chemical structure 
of metabolites

 Databases can be 
unreliable



MBT Considerations

Development & Availability

Cost

Data Intensity

Interpretation

Quantification

Mature/Common Emerging

Inexpensive More Costly

Low High

Straightforward Challenging

Absolute Relative
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Metagenomics
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Proteomics
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Proteomics

Global Proteomics
Global Metabolomics

Targeted Proteomics
Targeted Metabolomics

Metabolomics

Metabolomics
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What about the data?

• Deep statistical analysis

• Data Mining 

• Machine learning

• Artificial Intelligence



THE IMMEDIATE FUTURE: 
PORTABILITY
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Amplification

DNA Analysis 
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Amplification

DNA Analysis 

Critical – DNA extracted within 24 hours
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DNA Analysis 

• What does this little arrow entail?
• Stopping the sampling early enough to:
• Obtain coolers
• Obtain ice
• Package samples 
• Travel to the nearest FedEx office before they 

close
• (Hope you read their hours correctly)
• Overnight the sample
• (Hope that there are no shipping delays)
• Do it again tomorrow
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Bio-Extract™ Field Kit
• Field DNA Isolation: Isolate DNA on-site.
• Remote Sampling Flexibility: Sample confidently in 

difficult to reach locations.
• Enhanced Sample Integrity: Ensures better sample 

preservation during shipment.
• Resilience to Shipping Delays: Unaffected by delays 

unlike water or soil samples.
• Eliminates Daily Shipping: No need for daily shipping at 

the end of sampling days.



Field Data Validation
Sample A

Bio-Extract Lab



Field Data Validation
Sample B

Bio-Extract Lab



Sample C

Bio-Extract Lab

Field Data Validation



Comparison data

Sulfate Reducing Bacteria

Bio-Extract Lab



Comparison data
Total Bacteria

Bio-Extract Lab



Remote Sampling – Smokies Project 
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The Or Foundation
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Korle Lagoon 
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Korle Lagoon 
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https://www.theguardian.com/



Solar Refrigerators 
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THE MICROBIAL REVOLUTION
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Plate Count PCR qPCR



FieldQuant™ Field qPCR
• On-Site qPCR: Conduct qPCR in the field using MI’s 

trusted assays.

• Ideal for Remote/Emergency Response: Suited for 
urgent scenarios and difficult to access locations.

• Rapid Reporting: Receive an MI report within 24 
hours.

• Sample Screening Capability: Screen multiple samples 
to prioritize in-depth analysis.

• Flexibility: Analyze the samples you want whenever 
you choose to.



The FieldQuant™

Group Use Targets

Chlor-1 For anaerobic 
chlorinated solvent 
degradation.

DHC, VCR, TCE

Petro-1 For aerobic petroleum 
hydrocarbon 
degradation.

PHE, RMO, RDEG

MIC-1 For microbiologically 
influenced corrosion.

EBAC, APS, IRB



The FieldQuant™
• FieldQuant™ 

• Isolate sample DNA using the Bio-Extract™ kits
• Load the FieldQuant with isolated DNA 

samples and let it analyze while you grab 
dinner 

• Three samples at a time (~45 min per run) 
• Within 24 hours of analyzing all samples, you 

will receive a report with the microbial data 
• Ship the instrument back to MI, along with the 

isolated DNA for archiving/future analysis



FieldQuant Validation – Environment and Temperature
EBAC Inside vs Outside

Inside 20 °C Outside 30 °C



FieldQuant Validation – Environment and Temperature
SRB Inside vs Outside

Inside 20 °C Outside 30 °C Lab



FieldQuant Validation – Environment and Temperature
DHC Inside vs Outside

Inside 20 °C Outside 30 °C Lab



FieldQuant Validation – Consistency
Culture Dilutions – 4% RSD

Inside 20 °C Outside 30 °C



FieldQuant Validation – Precision
Precision - DHC Replicates

FieldQuant 1 FieldQuant 2 FieldQuant 3 FieldQuant 4 FieldQuant 5

FieldQuant 6 FieldQuant 7 FieldQuant 8 FieldQuant 9 FieldQuant 10

4% RSD

2% RSD

3% RSD



THE MICROBIAL REVOLUTION
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Plate Count PCR qPCR FieldQuant™QuantArray®



THANK YOU!
info@microbe.com
(865) 573-8188 www.microbe.com


