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1. Introduction and Objectives 3. Results

Transfer of conjugative plasmids among soil bacteria is an important evolutionary driver for

Plasmid transfer on homogeneous (agar) surfaces

adaptation to environmental stresses such as antibiotics or xenobiotic contamination.
However, basic mechanisms of plasmid spread in soil environments (often spatially

liquid agar surfaces

0

heterogeneous) are not well understood. We hypothesize that unsaturated water conditions Transfer rates and plasmid selection in-
prevailing in most soils lead to habitat fragmentation fostering plasmid spread through high crease with cell density (Fig. 4) and with in-
local cell densities and reduction in competition. . conjiigation gvents’: creasing sub-inhibitory antibiotic concen-

Our specific objectives are i) to assess the effects of cell density and  § S5, L trations (Fig. 5).
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antibiotic concentration on transfer events and plasmid selection in
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(especially aqueous habitat fragmentation) controlling plasmid g™ 1 | Fig. 4. Transfer efficiency on 0.1xTSB agar plates and in
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10:1. Cells were resuspended and plated on selective
agar media followed by cell counts (Tecon et al., 2018)
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homogeneous systems, ii) to develop a new heterogeneous
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Soil bacteria exchanging a conjugative plasmid after 20 h of incubation

plates with increasing Tet concentration. Initial R:D
ratio was 10:1. Cells were resuspended and plated

Pseudomonas putida KT2440 serves as donor . . . .
N o . Fragmentation and plasmid transfer in micromodel

and recipient of the conjugative plasmid

pIPO2 carrying a tetracycline resistance Initial tests with the micromodels demonstrate feasibility of aqueous fragmentation and

gene. A tagging system based on the creation of disconnected microhabitats (Fig. 6), as well as plasmid transfer detection at

fluorescent proteins allows us to visually local and system scales (Fig. 7).

discriminate donors and transconjugants

(Fig. 1, for details see Klimper et al., 2015).

LR = R SR R R

Fig. 1. Micrograph show bacteria expressing mCherry (magenta) and
eGFP (cyan) after conjugation on agar surface

D-E=E=E=0-0-0-0-8-0-0-0-0§-0-0

LEREE. & EoF S
i PP - G

3

:

W
1)
L1

&l

=]

ol

&)

- _— ...I ._-E --*.. - .il .. il |"_I i
§-6-6- -850 -5-6-
0 500 B-C-O-O. 8665 O

i@

Connected microhabitats in PDMS micromodel $3iii nniitineg

Hierarchical m

Fig. 2. Schematic view
of the chip containing

Fig. 6. Aqueous distributionin hierarchical and random micro-
models before and after fragmentation imposed by air entry

364 connected micro- | = = | = :
*y habitats of dimensions | ] through the central square. Close-up shows fragmentation
100 X 100X 25 um. The L o« - paths (red arrows) driven by channel size

s connecting channels
| are 15 um deep and
=l 15,30 or 60 um wide.

Microhabitats are con-
nected to side reser-
voirs by nanoslits Microhabitat Micromodel

connecting channels
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We specifically designed microchips with connected microhabitats (Fig. 2). The distri-
bution of connecting channels of various sizes permits different levels of system frag-

mentation (Fig. 3).

Fig. 7. Plasmid transfer can be detected at the scale of microhabitats by visualization of transconjugants
(green cells), as well as at the scale of the whole micromodel (364 microhabitats). Grayscale image
shows roughness elements (20 X 20 X 10 um) within a microhabitat that can retain water and bacteria

Hierarchical distribution of channel sizes Random distribution of channel sizes

I 4. Conclusions
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bacterial populations colonizing surfaces

Fig. 3. Mathematical modeling predictions of air invasion in PDMS chips at two levels of pressure ap- _ . , , ,
plied to the central square. The *hierarchical’ chip has paths of preferential flow that produces nested * New micromodels permit the fragmentation of the aqueous habitats. Further testing

fragmentation patterns, unlike the ‘random’ chip of the importance of spatial heterogeneity and habitat fragmentation on plasmid

spread are pending
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