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PMA Reviews 

Baymiev, A. K., et al. Modern Approaches to Differentiation of Live and Dead Bacteria Using Selective 
Amplification of Nucleic Acids. Microbiology 89(1), 13-27, (2020), DOI: 10.1134/s0026261720010038 
(PMA, PMA-Lite, Glo-Plate, review) 

Elizaquivel, P., et al. Recent developments in the use of viability dyes and quantitative PCR in the food 
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Emerson, J. B., et al. Schrodinger's microbes: Tools for distinguishing the living from the dead in microbial 
ecosystems. Microbiome 5(1), 86, (2017), DOI: 10.1186/s40168-017-0285-3 

Fittipaldi, M., et al. Progress in understanding preferential detection of live cells using viability dyes in 
combination with DNA amplification. J Microbiol Methods 91(2), 276-289, (2012), DOI: 
10.1016/j.mimet.2012.08.007 

Greening, G. Foodborne viruses: a focus on challenges associated with detection methods. Microbiology 
Australia DOI: 10.1071/MA13022, (2013), DOI: 10.1071/MA13022 

Li, Y., et al. The novel loop-mediated isothermal amplification based confirmation methodology on the 
bacteria in Viable but Non-Culturable (VBNC) state. Microb Pathog 111, 280-284, (2017), DOI: 
10.1016/j.micpath.2017.09.007 

van Frankenhuyzen, J. K., et al. Molecular pathogen detection in biosolids with a focus on quantitative 
PCR using propidium monoazide for viable cell enumeration. J Microbiol Methods 87(3), 263-272, (2011), 
DOI: 10.1016/j.mimet.2011.09.007 

Viability PCR Dyes 

PMAxx™ 

Abdullah, N., et al. The antibacterial efficacy of silver diamine fluoride (SDF) is not modulated by 
potassium iodide (KI) supplements: A study on in-situ plaque biofilms using viability real-time PCR with 
propidium monoazide. PLoS One 15(11), e0241519, (2020), DOI: 10.1371/journal.pone.0241519 
(PMAxx, Glo-Plate) 

Chamings, A., et al. An Emerging Human Parechovirus Type 5 Causing Sepsis-Like Illness in Infants in 
Australia. Viruses 11(10), (2019), DOI: 10.3390/v11100913 (PMAxx) 

Emerson, J. B., et al. Schrodinger's microbes: Tools for distinguishing the living from the dead in microbial 
ecosystems. Microbiome 5(1), 86, (2017), DOI: 10.1186/s40168-017-0285-3 

Fei, Z., et al. A novel bioluminescent approach to the loop-mediated isothermal amplification-based 
detection of Lactobacillus salivarius in feed samples. J Microbiol Methods, 106209, (2021), DOI: 
10.1016/j.mimet.2021.106209 (Lactobacillus, Feed samples) 

Fraisse, A., et al. Discrimination of infectious and heat-treated norovirus by combining platinum 
compounds and real-time RT-PCR. Int J Food Microbiol 269, 64-74, (2018), DOI: 
10.1016/j.ijfoodmicro.2018.01.015 

Garcia-Fontana, C., et al. A New Physiological Role for the DNA Molecule as a Protector against Drying 
Stress in Desiccation-Tolerant Microorganisms. Front Microbiol 7, 2066, (2016), DOI: 
10.3389/fmicb.2016.02066 

Han, S., et al. Detection of Clavibacter michiganensis subsp. michiganensis in viable but nonculturable 
state from tomato seed using improved qPCR. PLoS One 13(5), e0196525, (2018), DOI: 
10.1371/journal.pone.0196525 
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Krystel, J., et al. An in vitro protocol for rapidly assessing the effects of antimicrobial compounds on the 
unculturable bacterial plant pathogen, Candidatus Liberibacter asiaticus. Plant Methods 15, 85, (2019), 
DOI: 10.1186/s13007-019-0465-1 (Candidatus Liberibacter asiaticus, PMAxx) 

Lopez-Galvez, F., et al. Irrigating Lettuce with Wastewater Effluent: Does Disinfection with Chlorine 
Dioxide Inactivate Viruses?. J Environ Qual 47(5), 1139-1145, (2018), DOI: 10.2134/jeq2017.12.0485 
(PMAxx, enteric viruses, wastewater irrigation, food testing) 

Navarro, Y., et al. Viability-PCR Allows Monitoring Yeast Population Dynamics in Mixed Fermentations 
Including Viable but Non-Culturable Yeasts. Foods 9(10), (2020), DOI: 10.3390/foods9101373 (PMAxx, 
VBNC, Yeast) 

Ohno, A., et al. Rapid profiling of drug-resistant bacteria using DNA-binding dyes and a nanopore-based 
DNA sequencer. Sci Rep 11(1), 3436, (2021), DOI: 10.1038/s41598-021-82903-z (PMAxx, drug resistant 
bacteria) 

Oristo, S., et al. Performance of pre-RT-qPCR treatments to discriminate infectious human rotaviruses 
and noroviruses from heat-inactivated viruses: applications of PMA/PMAxx, benzonase and RNase. J 
Appl Microbiol 124(4), 1008-1016, (2018), DOI: 10.1111/jam.13737 (norovirus, Rotavirus, RT-PCR) 

Randazzo, W., et al. Optimization of PMAxx pretreatment to distinguish between human norovirus with 
intact and altered capsids in shellfish and sewage samples. Int J Food Microbiol 266, 1-7, (2018), DOI: 
S0168-1605(17)30505-6 [pii] 10.1016/j.ijfoodmicro.2017.11.011 

Randazzo, W., et al. Evaluation of viability PCR performance for assessing norovirus infectivity in fresh-
cut vegetables and irrigation water. Int J Food Microbiol 229, 1-6, (2016), DOI: 
10.1016/j.ijfoodmicro.2016.04.010 

Randazzo, W., et al. Interlaboratory Comparative Study to Detect Potentially Infectious Human Enteric 
Viruses in Influent and Effluent Waters. Food Environ Virol, (2019), DOI: 10.1007/s12560-019-09392-2 

Randazzo, W., et al. Improving efficiency of viability-qPCR for selective detection of infectious HAV in 
food and water samples. J Appl Microbiol 124(4), 958-964, (2018), DOI: 10.1111/jam.13519 

Randazzo, W., et al. Viability RT-qPCR to Distinguish Between HEV and HAV With Intact and Altered 
Capsids. Front Microbiol 9, 1973, (2018), DOI: 10.3389/fmicb.2018.01973 

Razafimahefa, R. M., et al. Optimisation of a PMAxx-RT-qPCR Assay and the Preceding Extraction 
Method to Selectively Detect Infectious Murine Norovirus Particles in Mussels. Food Environ Virol 13(1), 
93-106, (2021), DOI: 10.1007/s12560-020-09454-w (PMAxx, Murine Norovirus, mussels) 

Roumani, F., et al. Loop-mediated isothermal amplification combined with immunomagnetic separation 
and propidium monoazide for the specific detection of viable Listeria monocytogenes in milk products, 
with an internal amplification control. Food Control 125, (2021), DOI: 10.1016/j.foodcont.2021.107975 
(LAMP, Listeria, PMAxx) 

Rousseau, A., et al. Evaluation of propidium monoazide-based qPCR to detect viable oocysts of 
Toxoplasma gondii. Parasitol Res 118(3), 999-1010, (2019), DOI: 10.1007/s00436-019-06220-1 
10.1007/s00436-019-06220-1 [pii] 
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https://www.ncbi.nlm.nih.gov/pubmed/33389671
https://doi.org/10.1016/j.foodcont.2021.107975
https://doi.org/10.1016/j.foodcont.2021.107975
https://doi.org/10.1016/j.foodcont.2021.107975
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Sicard, A., et al. Discriminating between viable and membrane-damaged cells of the plant pathogen 
Xylella fastidiosa. PLoS One 14(8), e0221119, (2019), DOI: 10.1371/journal.pone.0221119 

Zhu, X., et al. Effect of a Multistarter Yeast Inoculum on Ethanol Reduction and Population Dynamics in 
Wine Fermentation. Foods 10(3), (2021), DOI: 10.3390/foods10030623 (PMAxx, Yeast in wine must) 

Related Products 

PMA-Lite™ 

Burnet, J. B., et al. How does the cladoceran Daphnia pulex affect the fate of Escherichia coli in water?. 
PLoS One 12(2), e0171705, (2017), DOI: 10.1371/journal.pone.0171705 

Checinska Sielaff, A., et al. Characterization of the total and viable bacterial and fungal communities 
associated with the International Space Station surfaces. Microbiome 7(1), 50, (2019), DOI: 
10.1186/s40168-019-0666-x 

Eramo, A., et al. Peracetic acid disinfection kinetics for combined sewer overflows: indicator organisms, 
antibiotic resistance genes, and microbial community. Environ Sci (Camb) 3(6), 1061-1072, (2017), DOI: 
10.1039/C7EW00184C 

Fang, J., et al. Propidium monoazide real-time loop-mediated isothermal amplification for specific 
visualization of viable Salmonella in food. Lett Appl Microbiol 67(1), 79-88, (2018), DOI: 
10.1111/lam.12992 

Moussa, D. G. and Aparicio, C. Targeting the oral plaque microbiome with immobilized anti-biofilm 
peptides at tooth-restoration interfaces. PLoS One 15(7), e0235283, (2020), DOI: 
10.1371/journal.pone.0235283 (PMA, PMA-Lite, dental plaque, biofilm) 

Oh, E., et al. Impact of oxidative stress defense on bacterial survival and morphological change in 
Campylobacter jejuni under aerobic conditions. Front Microbiol 6, 295, (2015), DOI: 
10.3389/fmicb.2015.00295 

Overney, A., et al. Impact of environmental factors on the culturability and viability of Listeria 
monocytogenes under conditions encountered in food processing plants. Int J Food Microbiol 244, 74-81, 
(2017), DOI: S0168-1605(16)30660-2 [pii] 10.1016/j.ijfoodmicro.2016.12.012 

Roumani, F., et al. Loop-mediated isothermal amplification combined with immunomagnetic separation 
and propidium monoazide for the specific detection of viable Listeria monocytogenes in milk products, 
with an internal amplification control. Food Control 125, (2021), DOI: 10.1016/j.foodcont.2021.107975 
(LAMP, Listeria, PMAxx) 

Shah, M. K., et al. Salmonella enterica in Soils Amended with Heat-Treated Poultry Pellets Survived 
Longer than Bacteria in Unamended Soils and More Readily Transferred to and Persisted on Spinach. 
Appl Environ Microbiol 85(10), (2019), DOI: 10.1128/AEM.00334-19 ( 

Yang, Y., et al. Effects of monochloramine and hydrogen peroxide on the bacterial community shifts in 
biologically treated wastewater. Chemosphere 189, 399-406, (2017), DOI: S0045-6535(17)31500-X [pii] 
10.1016/j.chemosphere.2017.09.087 
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https://doi.org/10.1016/j.foodcont.2021.107975
https://doi.org/10.1016/j.foodcont.2021.107975
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Zhang, Z., et al. Quantifying viable Vibrio parahaemolyticus and Listeria monocytogenes simultaneously 
in raw shrimp. Appl Microbiol Biotechnol 99(15), 6451-6462, (2015), DOI: 10.1007/s00253-015-6715-x 

Zheng, Q., et al. Growth of healthy and sanitizer-injured Salmonella cells on mung bean sprouts in 
different commercial enrichment broths. Food Microbiol 52, 159-168, (2015), DOI: S0740-0020(15)00146-
X 

Glo-Plate™ 

Baymiev, A. K., et al. Modern Approaches to Differentiation of Live and Dead Bacteria Using Selective 
Amplification of Nucleic Acids. Microbiology 89(1), 13-27, (2020), DOI: 10.1134/s0026261720010038 
(PMA, PMA-Lite, Glo-Plate, review) 

Krystel, J., et al. An in vitro protocol for rapidly assessing the effects of antimicrobial compounds on the 
unculturable bacterial plant pathogen, Candidatus Liberibacter asiaticus. Plant Methods 15, 85, (2019), 
DOI: 10.1186/s13007-019-0465-1 (Candidatus Liberibacter asiaticus, PMAxx) 

Abdullah, N., et al. The antibacterial efficacy of silver diamine fluoride (SDF) is not modulated by 
potassium iodide (KI) supplements: A study on in-situ plaque biofilms using viability real-time PCR with 
propidium monoazide. PLoS One 15(11), e0241519, (2020), DOI: 10.1371/journal.pone.0241519 
(PMAxx, Glo-Plate) 

PMA Enhancer 

Shah, M. K., et al. Salmonella enterica in Soils Amended with Heat-Treated Poultry Pellets Survived 
Longer than Bacteria in Unamended Soils and More Readily Transferred to and Persisted on Spinach. 
Appl Environ Microbiol 85(10), (2019), DOI: 10.1128/AEM.00334-19 ( 

Sicard, A., et al. Discriminating between viable and membrane-damaged cells of the plant pathogen 
Xylella fastidiosa. PLoS One 14(8), e0221119, (2019), DOI: 10.1371/journal.pone.0221119 

Youn, S. Y., et al. Application of loop-mediated isothermal amplification with propidium monoazide 
treatment to detect live Salmonella in chicken carcasses. Poult Sci, (2016), DOI: pew341 
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PCR. Helicobacter 15(5), 473-476, (2010), DOI: 10.1111/j.1523-5378.2010.00794.x 

Alvarez, G., et al. Method to quantify live and dead cells in multi-species oral biofilm by real-time PCR 
with propidium monoazide. AMB Express 3(1), 1, (2013), DOI: 10.1186/2191-0855-3-1 

Atia, A., et al. Study and Understanding Behavior of Alginate-Inulin Synbiotics Beads for Protection and 
Delivery of Antimicrobial-Producing Probiotics in Colonic Simulated Conditions. Probiotics Antimicrob 
Proteins, (2017), DOI: 10.1007/s12602-017-9355-x 10.1007/s12602-017-9355-x [pii] 

Auld, R. R., et al. Seasonal variation in an acid mine drainage microbial community. Can J Microbiol 
63(2), 137-152, (2017), DOI: 10.1139/cjm-2016-0215 
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