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Bacterial beer spoilage
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Megasphaera cerevisiae
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Actual beer label



Low oxygen filling technology
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Polymerase chain reaction
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PCR on a budget
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Initial discovery
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Incubation and spoilage
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ABV vs pH
<5.0%     >4.5



Growth in MRS broth
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Genome sequencing
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Glycerol degradation
Drug efflux

Alcohol dehydrogenase
Iron + sulfite homeostasis

Arginine breakdown 

https://www.linkedin.com/start/view-full-profile?_ed=0_H57ElsksMhf36ra3OoBCetyx180TS_0jfvDxjFJUgebiNT7yzysZyBnm6OZTRD96&trk=public_profile_tc-view
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjAiKW4u9XTAhWqq1QKHW6zDZQQjRwIBw&url=https://medicine.usask.ca/profiles/pathology-and-laboratory-medicine/barry-ziola.php&psig=AFQjCNEiu3fE8KUVB88QaVNVd3uxFqdr7Q&ust=1493960668144335


Glycerol growth experiment
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 Grow strains in MRS
 Inoculate into MRS + ethanol +/- glycerol
 Observe growth by:

 Turbidity
 Odor development
0 = no growth
1 = faint visible growth
2 = growth + odor
3 = strong growth + strong odor

Three strains:
 Phillips isolate NSB1
 Type strain DSM 20462
 Random strain VTT-E195



Impact of glycerol on growth: NSB1
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Impact of glycerol on growth: DSM 20462
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Impact of glycerol on growth: VTT-E195
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Glycerol: hay or straw? 
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nature.comda Silva et al., 2009. Biotech Adv 27:30-39



Straw Theory vs Hay Theory
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Straw Theory (shelter) Hay Theory (food)

No spoilage at 30°C vs severe 
spoilage at room temp

Many glycerol dehydrogenase 
genes identified in genome 
sequence

Interplay between pH and ABV Interplay between pH and ABV

Addition of glycerol promotes 
growth near ABV limit

Lactobacillus has been shown to use 
glycerol as energy source in beer



RNAseq: Gene expression
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commons.wikimedia.org

http://academic.pgcc.edu/~kroberts
/Lecture/Chapter%206/growth.html

32-47 days! 
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TnSeq: Critical genes
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cureffi.org

https://www.linkedin.com/start/view-full-profile?_ed=0_H57ElsksMhf36ra3OoBCetyx180TS_0jfvDxjFJUgebiNT7yzysZyBnm6OZTRD96&trk=public_profile_tc-view


How to avoid hitting
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The lab
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Projects

Yeast
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proteomics
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Sorry. 
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euan.thomson@phillipsbeer.com
Instagram: 

@elsthomson
@smokeandmirrorscoffee
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