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How this works

What this does for us
Progress in Michigan



Quantitative Polymerase Chain Reaction

Detect a specific DNA code 
Make copies of it

Measure it immediately



How Does PCR Work?

Denaturation
– DNA helixes are pulled apart into single strands

Annealing
– Primers bind to specific locations on the single 

strands of DNA
Elongation/Extension

– Facilitated by enzymes that attach to the primers, 
nucleotide bases are added to the free strand, 
forming a double-stranded DNA



DNA from 
live & dead
microbes

vs 
live (growing)
microbes



Advantages

Faster
Detecting, Copying, and Measuring DNA 

happens in hours rather than days

Epidemiology
Results more closely tied with reported illnesses



U.S. EPA Rec Water Quality Criteria

2012 criteria
based on
Epidemiological
Study



Advantages

Specific
Identification based on DNA, specific to host

Molecular Source Tracking
(e.g., human, dog, bird, cow, algal toxins, 

pathogens, and …)



https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=528418
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Waterborne pathogens

Source: EPA’s National Beach Guidance and Performance Criteria for Grants



Canine Scent Tracking

Environmental Canine Services



Should I consider QPCR?
• Do you monitor a beach or river or lake?
• Have you closed a beach due to high E. coli?
• How often do you close a beach?
• How far away is the beach from a lab?
• Do you want results in 4 hours?
• Do you want lab equipment that can identify 

sources of fecal contamination?



What do I need for QPCR?

• Proximity of lab to beach
• Lab willing to dedicate staff to perform qPCR 

method (consistency)
• Training, preferably “wet-lab, hands-on”
• Equipment Costs

– $50k if lab is already well equipped
– $100K if lab has no equipment



What do we have in Michigan?

• E. coli Method
• Trained Staff





2016 Validation Study
• 22 participating Laboratories

– 11 public health, municipal, regional and Governmental laboratories
– 11 college and University laboratories
– Varying levels of training and experience

• Two Phases in the study
– Phase 1: Standards and calibrator sample analyses, Proficiency demonstration
– Phase 2: Unknown water sample analyses and E. coli target sequence quantification

• Total of 54 Blinded water samples analyzed in common by each lab in Phase 2
– Water samples collected from 6 sites (2 inland and 4 great Lakes)
– Each collected sample divided into 3 subsamples (1 ambient and 2 E. coli spike levels 

or ambient and 2 lake water dilutions)
– 3 replicates of each subsample analyzed in duplicate by each lab 

• 21 Laboratories completed the study (phase 1 and phase 2)



Enterococci Multi-lab Validation Study

Announced Monday, March 14, 2016



Next Steps

• Compare results in 2016
– qPCR E. coli vs. Colilert (Michigan Labs)
– qPCR E. coli vs. qPCR Enterococci (USEPA)

• Collect and Compare results in 2017
– qPCR E. coli vs. Colilert (Michigan Labs)
– qPCR E. coli vs. qPCR Enterococci (USEPA)







Great Lakes Beach Association (GLBA)
State of Lake Michigan (SOLM)
International Association of Great Lakes Research (IAGLR)



QPCR USERS



Beach listservs

beachnet@great-lakes.net

MIQPCR@LIST.MSU.EDU

mailto:beachnet@great-lakes.net
mailto:MIQPCR@LIST.MSU.EDU




http://www.michigan.org/blog/wp-
content/uploads/Bob-Peskorse-Jr-Grand-

Haven.jpeg



http://www.michigan.org/beachchallenge/
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