XVI Congreso Nacional de

J Biotecnologia y Bioingenieria

21 al 26 de Junio de 2015 Guadalajara, Jalisco, México.

Functionality of microbial phenotypic heterogeneity in bioprocesses: analytical single cell

approaches and control strategies
Frank Delvigne
University of Liege, Gembloux Agro-Bio Tech, Passage des Déportés, 2 5030 Gembloux, Belgium
E-mail address F.Delvigne@ulg.ac.be
Key words: biosensors, flow cytometry, microfluidics

Microbial phenotypic heterogeneity is known to be naturally present in isogenic population and can be attributed to the
stochastic nature of the biochemical reactions. An important question at this level was to determine whether such
stochastic behavior exhibits some functionality, i.e. how single cell heterogeneity leads to population level strategies [1].
One of this strategies, called bet-hedging, is known to give a competitive advantage to the population, by leading for
example to a persistent phenotype able to survive to antibiotics exposure. Persistence has been recently recognized to
occur during diauxic shift of several microorganisms [2][3], a mechanism often encountered during industrial
bioprocesses. Additional experiments have pointed out a significant impact of microbial phenotypic heterogeneity at the
level of the metabolic fluxes [4][5]. Taken altogether, these results point out the fact that microbial phenotypic
heterogeneity plays significant role on bioprocesses performances and robustness [6]. In order to highlights the
occurrence of microbial phenotypic heterogeneity during bioprocesses, two single cell technologies will be evaluated.
The first device involves the use of on-line flow cytometry for the physiological profiling of population heterogeneity in
bioreactors [7]. The second device is based on a single cell microfluidics allowing the cultivation of individual bacteria in
constant environment [8]. These devices will be used in order to track the expression of destabilized GFP based on the
activation of the ribosomal promoter rrnB. The results show a strong modulation of phenotypic plasticity in both devices
and the appearance of rare phenotypes. On the basis of these results, future strategies aiming at controlling phenotypic
heterogeneity in bioprocesses are proposed.
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