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Salmonella and Campylobacter: 410,000
ntibiotic-resistant infections in USA/year

https://www.sigmaaldrich.com/technical-documents/articles/analytix/on-the-
https://www.fei.com/ trail-of-campylobacter.html
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A nightmare in the food industry
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1, 000 outbreaks/year in US,
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Lettuces are tested
within 4 days before harvest
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Problem

e ‘rapid’ safety tests are too
w: 1-3 days ...

...companies are compelled to
balance profit against food-safety
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Next Generation Enrichment
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E. coli in 325g ground beef
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Salmonella in 325g ground beef

ext ext -3 5ul -3 -4 -4 Pos Ctrd Neg Ctrl
Positive Positive Positive Positive Positive Positive Valid Crl | Valid Ctl

-3: (control, pure culture) 5ul of 268+-31 CFU
-4: (control, pure culture) 5ul of 26.8+-3.1 CFU
ext: inoculation of 20 ul with 1075+-129 CFU in 325g. Extracted 10 ul, run 2 x 5ul PCR

Amplification
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_3 Su] 32‘57 3]41 POSiIi‘\'i' g 6 T B R O (o A T B D IR B T e B T e e i e R R AR 4 SR
-3 3229 3131 Positive ; i
-4 3479 318 Positive : : : : S
4 34.24 31.69 Positive gellcia o covin ............. s sipHs Saedsad Laasl L opl v -
Pos Ctrl 31.08 3194 Valid Ctrl 2 : - - : __/;/// —




Salmonella in 25g Lettuce
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Valid Ctrd | Valid Ctrl
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Negative Positive

ink: 25g lettuce without inoculation. Extracted 10 ul, run 5 ul PCR

inoculation of 20 ul with 16.0+-1.8 CFU in 25g. Extracted 10 ul, run 5ul PCR
inoculation of 20 ul with 160.0+-17.9 CFU in 25g. Extracted 10 ul, run 5ul PCR
inoculation of 20 ul with 1600+-178.9 CFU in 25g. Extracted 10 ul, run 5u| PCR

Amplmcatlon
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E. coli in 25g Lettuce

blank pos cont neg cont

Negative | Positive Negative

-3 4 -5 Pos Cul Neg Ctrl
Positive Positive Positive Valid Ctrl | Valid Ctrl

ank: 25g lettuce without inoculation. Extracted 10 ul, run 5 ul PCR

: inoculation of 20 ul with 7.0+-1.7 CFU in 25g. Extracted 10 ul, run 5ul PCR

- inoculation of 20 ul with 70.0+-16.7 CFU in 25g. Extracted 10 ul, run 5ul PCR
: inoculation of 20 ul with 700+-167 CFU in 25g. Extracted 10 ul, run 5ul PCR
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In vitro tools to predict resistance

Lethal concentrations i Sublethal concentrations
Antibiotic k! Nutrients
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Microfluidic chip
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Lethal concentrations: | Subethal concentrations:

deadcells  concentration gradient ~ growing cells
Accelerated evolution

1 C = A
Lethal concentrations: | Sublethal concentrations:
Antibiotic-resistant cells - original and resistant cells
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Detection: 24h in vitro accelerated evolution,
equivalent to 1+ year in nature
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In vitro tools to incentivize industry
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Samples extracted from high cipro
environments (purple compared to
green) had higher MICs.

Mutagenic strain rapidly became
cipro resistant (right half compared
to left half)
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