Multiscale Model of Human Pathogen Growth
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Outbreaks are not caused from bacteria originating in the produce but from a contaminated E. coli O157:H7 Salmonella s
animal or water source being used to irrigate or wash plants[1]. As contamination is likely ' o . . Pp- .
inevitable, an understanding of how pathogens interact with fresh produce 1s necessary to
develop mitigation strategies. Here we study growth and death under isothermal and transient Kosek and Isobe (2005)
temperature profiles on a spinach surface. Then, we look at dispersion and nutrient limitations ! Experiment {15 5 15
on the surface of fresh produce to better under internalization within foods. S S
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Figure 3. Surface segmentation algorithm: acteria ! Z acteria :
A) uCT image of spinach ) s Nitrogen
B) ROI of spinach using Matlab 0 Sugar
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then the same algorithm as in the previous e
step was run Figure 6. Growth and nutrient concentration results and validation [4]. Assuming zero flux in leaf and no cell
D) The spinach was segmented in Aviso signaling.
E) One side of the surface was extracted
with Meshlab and borders were cleaned
F) Imported surface into COMSOL for only
. one REV (color represents surface height) t= Oh t=36h
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Uy = 300 VCaia /w? <01 Figure 7. Concentration (A) profiles and spatial organization of bacteria (B) over time. Initially
\/§ Cca H@’XH /Lj ' only 10 bacteria per mm?. At 12 hrs, bacteria disperse due to limited growth
L Conclusions:
|sothermal Validation and Results: p— w— ,
TSGR, The model showed good validation for several species in 1sothermal and dynamic
8 ORI 8 Salmonella spp. temperature differentials along with nutrient concentration in the film. When bacteria

are grown at low 1nitial nutrient concentration, the model shows how nutrient gradients

7t 259C 7t form spurring dispersion and possible infiltration. Future work will involve studying
) 15°C the effect of non-uniform nutrients being secreted from the leaf and how 1t affects
S = internalization.
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