Mechanistic Modeling of Non-Spherical Bacterial Attachment on Plant Surface Structures
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Figure 3. A) Computational model and typical raw images obtained from CSLLM of fluorescent .
Escherichia coli attached to trichomes [2] (B) and stomata [2] (C)
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Figure 1. A) spherocylinder particle representation, B) Escherichia coli on spinach [1], C) SEM of
stomata and grooves on spinach [2] & D) SEM of trichomes and stomata on a tomato leaf [2]

Computational Methods:
Translational Particle Motion
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Rotational Particle Motion
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Navier-Stokes Equation
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Rotation Results:

Particle under constant shear (27.02 s™)
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experimental results. Protrusions create low velocity, low shear

-2
N

regions increasing attachment while holes pull cells downward and
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increasing residence time on the surface increasing attachment
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Figure 2. A) Validation at constant shear rate, B) Fluorescent cell in microfluidic device [3] :
and C) model simulation of 10 cells with small perturbations of initial position
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