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Bacterial strains used with PMA for viability PCR 

Species References 

Acinetobacter baumannii 
Tseng, C. C.,Hsiao, P. K.,Chang, K. C.,Cheng, C. C.,Yiin, L. M., and Hsieh, C. J. (2014). 
Detection of Viable Antibiotic-Resistant/Sensitive Acinetobacter baumannii in Indoor Air by 
Propidium Monoazide Quantitative PCR. Indoor Air. 10.1111/ina.12165 

Acidovorax citrulli 
Tian, Q.,Feng, J. J.,Hu, J., and Zhao, W. J. (2016). Selective detection of viable seed-borne 
Acidovorax citrulli by real-time PCR with propidium monoazide. Sci Rep 6, 35457. 
srep35457 

Aggregatibacter 

actinomycetemcomit

ans 

Sanchez, M. C.,Marin, M. J.,Figuero, E.,Llama-Palacios, A.,Leon, R.,Blanc, V.,Herrera, D., and 
Sanz, M. (2014). Quantitative real-time PCR combined with propidium monoazide for the 
selective quantification of viable periodontal pathogens in an in vitro subgingival biofilm 
model. J Periodontal Res 49, 20-28. 10.1111/jre.12073 

Bacillus cereus 

1) Cattani, F.,Barth, V. C., Jr.,Nasario, J. S.,Ferreira, C. A., and Oliveira, S. D. (2016). 
Detection and quantification of viable Bacillus cereus group species in milk by propidium 
monoazide quantitative real-time PCR. J Dairy Sci. 10.3168/jds.2015-10019  
2) Yang, L.,Kuang, H.,Liu, Y.,Xu, H.,Aguilar, Z. P.,Xiong, Y., and Wei, H. (2016). Mechanism of 
enhanced antibacterial activity of ultra-fine ZnO in phosphate buffer solution with various 
organic acids. Environ Pollut 218, 863-869. S0269-7491(16)30710-2  
3) Yu, S.,Yan, L.,Wu, X.,Li, F.,Wang, D., and Xu, H. (2017). Multiplex PCR coupled with 
propidium monoazide for the detection of viable Cronobacter sakazakii, Bacillus cereus, 
and Salmonella spp. in milk and milk products. J Dairy Sci 100, 7874-7882. S0022-
0302(17)30709-9  
4) Zhang, Z.,Feng, L.,Xu, H.,Liu, C.,Shah, N. P., and Wei, H. (2016). Detection of viable 
enterotoxin-producing Bacillus cereus and analysis of toxigenicity from ready-to-eat foods 
and infant formula milk powder by multiplex PCR. J Dairy Sci 99, 1047-1055. S0022-
0302(15)00896-6 

Bacillus 

sporothermodurans 

Cattani, F.,Ferreira, C. A., and Oliveira, S. D. (2013). The detection of viable vegetative cells 
of Bacillus sporothermodurans using propidium monoazide with semi-nested PCR. Food 
Microbiol 34, 196-201. 10.1016/j.fm.2012.12.007  

Bacillus subtilis 

1) Kim, S. Y., and Ko, G. (2012). Using propidium monoazide to distinguish between viable 
and nonviable bacteria, MS2 and murine norovirus. Lett Appl Microbiol 55, 182-188. 
10.1111/j.1472-765X.2012.03276.x  
2) Rawsthorne, H.,Dock, C. N., and Jaykus, L. A. (2009). PCR-based method using propidium 
monoazide to distinguish viable from nonviable Bacillus subtilis spores. Appl Environ 
Microbiol 75, 2936-2939. 10.1128/AEM.02524-08  

https://onlinelibrary.wiley.com/doi/abs/10.1111/ina.12165
https://onlinelibrary.wiley.com/doi/abs/10.1111/ina.12165
https://www.nature.com/articles/srep35457
https://www.nature.com/articles/srep35457
http://onlinelibrary.wiley.com/doi/10.1111/jre.12073/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jre.12073/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jre.12073/abstract
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http://www.journalofdairyscience.org/article/S0022-0302(16)00088-6/fulltext
http://www.journalofdairyscience.org/article/S0022-0302(16)00088-6/fulltext
https://www.sciencedirect.com/science/article/pii/S0269749116307102?via%3Dihub
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http://www.journalofdairyscience.org/article/S0022-0302(17)30709-9/fulltext
http://www.journalofdairyscience.org/article/S0022-0302(15)00896-6/fulltext
http://www.journalofdairyscience.org/article/S0022-0302(15)00896-6/fulltext
http://www.journalofdairyscience.org/article/S0022-0302(15)00896-6/fulltext
https://www.sciencedirect.com/science/article/pii/S0740002012002730?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0740002012002730?via%3Dihub
http://onlinelibrary.wiley.com/doi/10.1111/j.1472-765X.2012.03276.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1472-765X.2012.03276.x/abstract
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https://aem.asm.org/content/75/9/2936.long
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Bacteroidales fragilis 

1) Bae, S., and Wuertz, S. (2009). Rapid decay of host-specific fecal Bacteroidales cells in 
seawater as measured by quantitative PCR with propidium monoazide. Water Res 43, 
4850-4859. 10.1016/j.watres.2009.06.053  
2) Bae, S., and Wuertz, S. (2012). Survival of host-associated bacteroidales cells and their 
relationship with Enterococcus spp., Campylobacter jejuni, Salmonella enterica serovar 
Typhimurium, and adenovirus in freshwater microcosms as measured by propidium 
monoazide-quantitative PCR. Appl Environ Microbiol 78, 922-932. 10.1128/AEM.05157-11  
3) Bae, S., and Wuertz, S. (2014). Decay of host-associated Bacteroidales cells and DNA in 
continuous-flow freshwater and seawater microcosms of identical experimental design and 
temperature as measured by PMA-qPCR and qPCR. Water Res 70C, 205-213. 
10.1016/j.watres.2014.10.032 
4) Kim, M.,Gutierrez-Cacciabue, D.,Schriewer, A.,Rajal, V. B., and Wuertz, S. (2014). 
Evaluation of detachment methods for the enumeration of Bacteroides fragilis in 
sediments via propidium monoazide-quantitative PCR, in comparison to Enterococcus 
faecalis and Escherichia coli. J Appl Microbiol. 10.1111/jam.12630  

Bacteroidales spp. 

1) Kim, M., and Wuertz, S. (2015). Survival and persistence of host-associated Bacteroidales 
cells and DNA in comparison with Escherichia coli and Enterococcus in freshwater 
sediments as quantified by PMA-qPCR and qPCR. Water Res 87, 182-192. 
10.1016/j.watres.2015.09.014 
2) Varma, M.,Field, R.,Stinson, M.,Rukovets, B.,Wymer, L., and Haugland, R. (2009). 
Quantitative real-time PCR analysis of total and propidium monoazide-resistant fecal 
indicator bacteria in wastewater. Water Res 43, 4790-4801. 10.1016/j.watres.2009.05.031  

Bacteroides ovales Dong, S.,Hong, P. Y., and Nguyen, T. H. (2014). Persistence of Bacteroides ovatus under 
simulated sunlight irradiation. BMC Microbiol 14, 178. 10.1186/1471-2180-14-178  

Bifidobacterium animalis 

1) Desfosses-Foucault, E.,Dussault-Lepage, V.,Le Boucher, C.,Savard, P.,Lapointe, G., and 
Roy, D. (2012). Assessment of Probiotic Viability during Cheddar Cheese Manufacture and 
Ripening Using Propidium Monoazide-PCR Quantification. Front Microbiol 3, 350. 
10.3389/fmicb.2012.00350  
2) Kramer, M.,Obermajer, N.,Bogovic Matijasic, B.,Rogelj, I., and Kmetec, V. (2009). 
Quantification of live and dead probiotic bacteria in lyophilised product by real-time PCR 
and by flow cytometry. Appl Microbiol Biotechnol 84, 1137-1147. 10.1007/s00253-009-
2068-7  
3) Villarreal, M. L.,Padilha, M.,Vieira, A. D.,Franco, B. D.,Martinez, R. C., and Saad, S. M. 
(2013). Advantageous Direct Quantification of Viable Closely Related Probiotics inPetit-
Suisse Cheeses under In Vitro Gastrointestinal Conditions by Propidium Monoazide - qPCR. 
PLoS One 8, e82102. 10.1371/journal.pone.0082102 

Bifidobacterium breve 
Fujimoto, J.,Tanigawa, K.,Kudo, Y.,Makino, H., and Watanabe, K. (2011). Identification and 
quantification of viable Bifidobacterium breve strain Yakult in human faeces by using 
strain-specific primers and propidium monoazide. J Appl Microbiol 110, 209-217. 
10.1111/j.1365-2672.2010.04873.x  

Bifidobacterium lactis 
Ganesan, B.,Weimer, B. C.,Pinzon, J.,Dao Kong, N.,Rompato, G.,Brothersen, C., and 
McMahon, D. J. (2014). Probiotic bacteria survive in Cheddar cheese and modify 
populations of other lactic acid bacteria. J Appl Microbiol 116, 1642-1656. 
10.1111/jam.12482  

Bifidobacterium spp. 
Khodaei, N.,Fernandez, B.,Fliss, I., and Karboune, S. (2016). Digestibility and prebiotic 
properties of potato rhamnogalacturonan I polysaccharide and its galactose-rich 
oligosaccharides/oligomers. Carbohydr Polym 136, 1074-1084. 
10.1016/j.carbpol.2015.09.106  

https://www.sciencedirect.com/science/article/pii/S0043135409004394
https://www.sciencedirect.com/science/article/pii/S0043135409004394
http://aem.asm.org/content/78/4/922.short
http://aem.asm.org/content/78/4/922.short
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https://www.sciencedirect.com/science/article/pii/S0043135414007301?via%3Dihub
https://onlinelibrary.wiley.com/doi/full/10.1111/jam.12630
https://onlinelibrary.wiley.com/doi/full/10.1111/jam.12630
https://onlinelibrary.wiley.com/doi/full/10.1111/jam.12630
https://www.sciencedirect.com/science/article/pii/S0043135415302268?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0043135415302268?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0043135415302268?via%3Dihub
http://europepmc.org/abstract/med/19540546
http://europepmc.org/abstract/med/19540546
https://bmcmicrobiol.biomedcentral.com/articles/10.1186/1471-2180-14-178
https://bmcmicrobiol.biomedcentral.com/articles/10.1186/1471-2180-14-178
https://www.frontiersin.org/articles/10.3389/fmicb.2012.00350/full
https://www.frontiersin.org/articles/10.3389/fmicb.2012.00350/full
http://link.springer.com/article/10.1007%2Fs00253-009-2068-7
http://link.springer.com/article/10.1007%2Fs00253-009-2068-7
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0082102
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0082102
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2672.2010.04873.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2672.2010.04873.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2672.2010.04873.x
http://onlinelibrary.wiley.com/doi/10.1111/jam.12482/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jam.12482/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jam.12482/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jam.12482/abstract
http://www.sciencedirect.com/science/article/pii/S0144861715009716
http://www.sciencedirect.com/science/article/pii/S0144861715009716
http://www.sciencedirect.com/science/article/pii/S0144861715009716
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Blautia cocoides 
Khodaei, N.,Fernandez, B.,Fliss, I., and Karboune, S. (2016). Digestibility and prebiotic 
properties of potato rhamnogalacturonan I polysaccharide and its galactose-rich 
oligosaccharides/oligomers. Carbohydr Polym 136, 1074-1084. 
10.1016/j.carbpol.2015.09.106 

Burkholderia cepacia 
Rogers, G. B.,Stressmann, F. A.,Koller, G.,Daniels, T.,Carroll, M. P., and Bruce, K. D. (2008). 
Assessing the diagnostic importance of nonviable bacterial cells in respiratory infections. 
Diagn Microbiol Infect Dis 62, 133-141. 10.1016/j.diagmicrobio.2008.06.011  

Burkholderia multivorans 
Stokell, J. R.,Gharaibeh, R. Z., and Steck, T. R. (2013). Rapid emergence of a ceftazidime-
resistant Burkholderia multivorans strain in a Cystic Fibrosis patient. J Cyst Fibros DOI: 
10.1016/j.jcf.2013.01.009. 

Campylobacter coli 

1) Duarte, A.,Botteldoorn, N.,Coucke, W.,Denayer, S.,Dierick, K., and Uyttendaele, M. 
(2015). Effect of exposure to stress conditions on propidium monoazide (PMA)-qPCR based 
Campylobacter enumeration in broiler carcass rinses. Food Microbiol 48, 182-190. S0740-
0020(14)00324-4  
2) Kruger, N. J.,Buhler, C.,Iwobi, A. N.,Huber, I.,Ellerbroek, L.,Appel, B., and Stingl, K. (2014). 
"Limits of control" - crucial parameters for a reliable quantification of viable campylobacter 
by real-time PCR. PLoS One 9, e88108. 10.1371/journal.pone.0088108  

Campylobacter jejuni 

1) Banihashemi, A.,Van Dyke, M. I., and Huck, P. M. (2012). Long-amplicon propidium 
monoazide-PCR enumeration assay to detect viable Campylobacter and Salmonella. J Appl 
Microbiol DOI: 10.1111/j.1365-2672.2012.05382.x. 10.1111/j.1365-2672.2012.05382.x  
2) Duarte, A.,Botteldoorn, N.,Coucke, W.,Denayer, S.,Dierick, K., and Uyttendaele, M. 
(2015). Effect of exposure to stress conditions on propidium monoazide (PMA)-qPCR based 
Campylobacter enumeration in broiler carcass rinses. Food Microbiol 48, 182-190. S0740-
0020(14)00324-4  
3) Kruger, N. J.,Buhler, C.,Iwobi, A. N.,Huber, I.,Ellerbroek, L.,Appel, B., and Stingl, K. (2014). 
"Limits of control" - crucial parameters for a reliable quantification of viable campylobacter 
by real-time PCR. PLoS One 9, e88108. 10.1371/journal.pone.0088108 
4) Magajna, B., and Schraft, H. (2015). Evaluation of Propidium Monoazide and 
Quantitative PCR To Quantify Viable Campylobacter jejuni Biofilm and Planktonic Cells in 
Log Phase and in a Viable but Nonculturable State. J Food Prot 78, 1303-1311. 
10.4315/0362-028X.JFP-14-583  
5) Oh, E.,McMullen, L., and Jeon, B. (2015). Impact of oxidative stress defense on bacterial 
survival and morphological change in Campylobacter jejuni under aerobic conditions. Front 
Microbiol 6, 295. 10.3389/fmicb.2015.00295  

Campylobacter spp. 

1) Josefsen, M. H.,Lofstrom, C.,Hansen, T. B.,Christensen, L. S.,Olsen, J. E., and Hoorfar, J. 
(2010). Rapid quantification of viable Campylobacter bacteria on chicken carcasses, using 
real-time PCR and propidium monoazide treatment, as a tool for quantitative risk 
assessment. Appl Environ Microbiol 76, 5097-5104. 10.1128/AEM.00411-10  
2) Pacholewicz, E.,Swart, A.,Lipman, L. J.,Wagenaar, J. A.,Havelaar, A. H., and Duim, B. 
(2013). Propidium monoazide does not fully inhibit the detection of dead Campylobacter 
on broiler chicken carcasses by qPCR. J Microbiol Methods 95, 32-38. S0167-
7012(13)00178-4  
3) Seliwiorstow, T.,Duarte, A.,Bare, J.,Botteldoorn, N.,Dierick, K.,Uyttendaele, M., and De 
Zutter, L. (2015). Comparison of sample types and analytical methods for the detection of 
highly campylobacter-colonized broiler flocks at different stages in the poultry meat 
production chain. Foodborne Pathog Dis 12, 399-405. 10.1089/fpd.2014.1894  

Chlamydia trachomatis 
Janssen, K. J.,Hoebe, C. J.,Dukers-Muijrers, N. H.,Eppings, L.,Lucchesi, M., and Wolffs, P. F. 
(2016). Viability-PCR Shows That NAAT Detects a High Proportion of DNA from Non-Viable 
Chlamydia trachomatis. PLoS One 11, e0165920. 10.1371/journal.pone.0165920  

http://www.sciencedirect.com/science/article/pii/S0144861715009716
http://www.sciencedirect.com/science/article/pii/S0144861715009716
http://www.sciencedirect.com/science/article/pii/S0144861715009716
https://www.sciencedirect.com/science/article/pii/S073288930800299X?via%3Dihub
https://www.cysticfibrosisjournal.com/article/S1569-1993(13)00031-3/fulltext
https://www.cysticfibrosisjournal.com/article/S1569-1993(13)00031-3/fulltext
https://www.sciencedirect.com/science/article/pii/S0740002014003244?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0740002014003244?via%3Dihub
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088108
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088108
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2672.2012.05382.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2672.2012.05382.x
https://www.sciencedirect.com/science/article/pii/S0740002014003244?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0740002014003244?via%3Dihub
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088108
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088108
http://www.ingentaconnect.com/content/iafp/jfp/2015/00000078/00000007/art00009?token=005413afe50573d257025706a234a467c736a2d3120417c4e75477e4324576b6427388d3aee4d87c456e
http://www.ingentaconnect.com/content/iafp/jfp/2015/00000078/00000007/art00009?token=005413afe50573d257025706a234a467c736a2d3120417c4e75477e4324576b6427388d3aee4d87c456e
http://www.ingentaconnect.com/content/iafp/jfp/2015/00000078/00000007/art00009?token=005413afe50573d257025706a234a467c736a2d3120417c4e75477e4324576b6427388d3aee4d87c456e
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00295/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00295/full
http://aem.asm.org/content/76/15/5097.long
http://aem.asm.org/content/76/15/5097.long
http://aem.asm.org/content/76/15/5097.long
https://www.sciencedirect.com/science/article/pii/S0167701213001784?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0167701213001784?via%3Dihub
https://www.liebertpub.com/doi/10.1089/fpd.2014.1894
https://www.liebertpub.com/doi/10.1089/fpd.2014.1894
https://www.liebertpub.com/doi/10.1089/fpd.2014.1894
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Clostridium leptum 
Khodaei, N.,Fernandez, B.,Fliss, I., and Karboune, S. (2016). Digestibility and prebiotic 
properties of potato rhamnogalacturonan I polysaccharide and its galactose-rich 
oligosaccharides/oligomers. Carbohydr Polym 136, 1074-1084. 
10.1016/j.carbpol.2015.09.106 

Coxiella burnetii 
Kuley, R.,Smith, H. E.,Frangoulidis, D.,Smits, M. A.,Jan Roest, H. I., and Bossers, A. (2015). 
Cell-Free Propagation of Coxiella burnetii Does Not Affect Its Relative Virulence. PLoS One 
10, e0121661. 10.1371/journal.pone.0121661  

Cronobacter muytjensii 
Soejima, T.,Minami, J., and Iwatsuki, K. (2012). Rapid propidium monoazide PCR assay for 
the exclusive detection of viable Enterobacteriaceae cells in pasteurized milk. J Dairy Sci 95, 
3634-3642. 10.3168/jds.2012-5360  

Cronobacter sakazakii 

1) Yu, S.,Yan, L.,Wu, X.,Li, F.,Wang, D., and Xu, H. (2017). Multiplex PCR coupled with 
propidium monoazide for the detection of viable Cronobacter sakazakii, Bacillus cereus, 
and Salmonella spp. in milk and milk products. J Dairy Sci 100, 7874-7882. S0022-
0302(17)30709-9  
2) Zhou, B.,Chen, B.,Wu, X.,Li, F.,Yu, P.,Aguilar, Z. P.,Wei, H., and Xu, H. (2016). A new 
application of a sodium deoxycholate-propidium monoazide-quantitative PCR assay for 
rapid and sensitive detection of viable Cronobacter sakazakii in powdered infant formula. J 
Dairy Sci 99, 9550-9559. S0022-0302(16)30721-4  

Dichelobacter nodosu 
Muzafar, M.,Green, L. E.,Calvo-Bado, L. A.,Tichauer, E.,King, H.,James, P., and Wellington, E. 
M. (2015). Survival of the ovine footrot pathogen Dichelobacter nodosus in different soils. 
Anaerobe 38, 81-87. S1075-9964(15)30098-6  

Enterobacter sakazakii 
Cawthorn, D. M., and Witthuhn, R. C. (2008). Selective PCR detection of viable 
Enterobacter sakazakii cells utilizing propidium monoazide or ethidium bromide 
monoazide. J Appl Microbiol 105, 1178-1185. 10.1111/j.1365-2672.2008.03851.x 

Enterobacter spp. 
Gensberger, E. T.,Polt, M.,Konrad-Koszler, M.,Kinner, P.,Sessitsch, A., and Kostic, T. (2014). 
Evaluation of quantitative PCR combined with PMA treatment for molecular assessment of 
microbial water quality. Water Res 67, 367-376. S0043-1354(14)00651-4 

Enterrococcus faecalis 

1) de Almeida, J.,Hoogenkamp, M.,Felippe, W. T.,Crielaard, W., and van der Waal, S. V. 
(2016). Effectiveness of EDTA and Modified Salt Solution to Detach and Kill Cells from 
Enterococcus faecalis Biofilm. J Endod 42, 320-323. S0099-2399(15)01080-8 
2) Gin, K. Y., and Goh, S. G. (2013). Modeling the effect of light and salinity on viable but 
non-culturable (VBNC) Enterococcus. Water Res 47, 3315-3328. 
10.1016/j.watres.2013.03.021 
3) Kim, M.,Gutierrez-Cacciabue, D.,Schriewer, A.,Rajal, V. B., and Wuertz, S. (2014). 
Evaluation of detachment methods for the enumeration of Bacteroides fragilis in 
sediments via propidium monoazide-quantitative PCR, in comparison to Enterococcus 
faecalis and Escherichia coli. J Appl Microbiol. 10.1111/jam.12630 

Enterrococcus spp.  

1) Eichmiller, J. J.,Borchert, A. J.,Sadowsky, M. J., and Hicks, R. E. (2014). Decay of genetic 
markers for fecal bacterial indicators and pathogens in sand from Lake Superior. Water Res 
59, 99-111. 10.1016/j.watres.2014.04.005  
2) Gensberger, E. T.,Polt, M.,Konrad-Koszler, M.,Kinner, P.,Sessitsch, A., and Kostic, T. 
(2014). Evaluation of quantitative PCR combined with PMA treatment for molecular 
assessment of microbial water quality. Water Res 67, 367-376. S0043-1354(14)00651-4 
3) Khodaei, N.,Fernandez, B.,Fliss, I., and Karboune, S. (2016). Digestibility and prebiotic 
properties of potato rhamnogalacturonan I polysaccharide and its galactose-rich 
oligosaccharides/oligomers. Carbohydr Polym 136, 1074-1084. 
10.1016/j.carbpol.2015.09.106 
4) Kim, M., and Wuertz, S. (2015). Survival and persistence of host-associated Bacteroidales 
cells and DNA in comparison with Escherichia coli and Enterococcus in freshwater 
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Bacterial strains used with PMAxx™ for viability PCR 
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