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Overview

• General discussion of MST
• Available analyses at FDEP laboratory
• qPCR 101
• Human and gull markers
• LIMS final report – QC Decoded
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What is MST?
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From microbe.com



MST Toolbox Approach
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MST Tests in LIMS
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•Sucralose
•W-UHERB-AA

•Acetaminophen
•Carbamazepine
•Fluridone
•Primidone
•Diuron
•Fenuron
•Imidacloprid
•Linuron
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Chemical Tracers

Artificial 
Sweetener
(W-SUC-AA-R)

Sucralose

Pharmaceuticals 
(W-UHERB-AA)

Pain Reliever
• Acetaminophen

Anticonvulsant
• Carbamazepine
• Primidone

Pesticides
(W-UHERB-AA)

Herbicide
• Fluridone
• Diuron
• Fenuron
• Linuron

Insecticide
• Imidacloprid
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Sucralose/Acetaminophen
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What is qPCR?

• quantitative Polymerase Chain Reaction
• Copy specific DNA sequence and quantify original DNA 

in sample

• How it works:
• Extract DNA from the sample
• Double amount of target DNA sequence every cycle
• Fluorescent signal increases when target DNA increases
• Determine amount of DNA in sample based on signal
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qPCR Sample Preparation

• Filter water 
sample

• Concentrates 
the sample 
onto a filter

Filtration

• Mechanical cell 
lysis (bead beater)

• DNA is released
• Contaminants 

not removed 

Extraction

• Remove 
contaminants

• Reduces 
inhibition

• Reduces overall 
DNA recovery

Purification
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PCR Cycle
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Principle of PCR and applications Methee Sriprapun, PhD Division of Clinical Microbiology Faculty of Medical Technology Huachiew Chalermprakiet



PCR Efficiency
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Source:  https://antisensescienceblog.files.wordpress.com/2013/12/exponential-inc2.png

At 100% Efficiency

After 35 cycles –
34 billion copies



qPCR Chemistry
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Principle of PCR and applications Methee Sriprapun, PhD Division of Clinical Microbiology Faculty of Medical Technology Huachiew Chalermprakiet



qPCR Standard Curves
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qPCR Limitations

• Sensitivity
• May not be abundant in the environment or wastewater

• Specificity
• Cross-reactivity with bacterial DNA from other sources

• Inhibition
• Sample matrix can interfere with DNA amplification

• humic acids, tannic acids, ethanol

• Standardization
• No standardized method
• No certified standards

• Live vs. Dead
• Amplifies all DNA with target sequence
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HF183 qPCR Marker

• LIMS:  PCR-HF183
• Target

• Human-associated bacteria of the Bacteroides genus

• Obligate anaerobe
• Does not survive well in oxygenated environment

• Standard – Bacteroides dorei – Bacterial culture
• GEU/100 mL – Genomic Equivalent Units

• Limited cross reactivity with deer
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GULL2 MARKER

• LIMS:  PCR-GULL2
• Target

• Seagull associated bacteria species Catellicoccus 
marimammalium

• Also found in other coastal birds

• Facultative anaerobic
• Standard – plasmid with target sequence

• TSC/100 mL – Target Sequence Copies
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Upcoming Markers

• Next Marker
• GFD – General Bird Marker

• Includes gull, goose, duck, chicken, pigeon, cormorant, egret, 
pelican, crow, and others 

• After that….
• Ruminants (Cow, deer, sheep, goats)
• Additional Human Markers
• Dog marker
• Pigs
• Horses

• Can we differentiate live vs.dead cells?
• Can we differentiate environmental vs. enteric?
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LIMS Final Report
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Final Report: Sample Results

• Typical Comments:
• No amplification of HF183 marker.
• Analyte detected at a level below the current nominal MDL.
• Sample processed with an additional purification step to 

reduce inhibition, which can reduce overall DNA recovery.  
See QA report.

• Duplicate was analyzed and result is 1.60E+03 U.
• Quality control failure observed.  See QA Report.

3/30/2016 19



HF183 Results – GEU/100 mL
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Final Report: QC Codes

• QC Codes list quality control failures
• Results likely “J” qualified
• Comment will say:

• Quality control failure(s) observed.  See QA report for details.
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QA Report: Method Blanks
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QA Report: LCS
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QA Report: MS
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QA Report: RPD
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QA Report: SUR
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Questions?

Contact Information

Daisys Matthews
Environmental Manager, Biology Program

Daisys.Matthews@dep.state.fl.us
(850) 245-8057
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