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model INDISIM-YEAST, a simulator of yeast populations
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INTRODUCTION

The sizes and growth rates ofindividual cells, for insh in 5 h yces cerevisige cultures, are highly heterogeneous, mainly due to the asymmetric cell division of budding yeast and to ageing.

Flw cvlometnf and particle size unnlvsls by elechic ters are valuable and ad d toals that bine direct and rapid assays to determil b cell size and even biochemical and
terstics of individual cells (VI Rego et al., 2000). Expermental data are obtained by flow cytometry and particl ly of the temporal Tl of the 5. cerevisioe populations in
iwu baich cvltures, one in active oxygenation and the cther in sirict anaerobic conditions.

The growth of Saccharomyces sp. under batch conditions was modelled using INDISIM-YEAST, an adapted version ofthe | based INDISIM { Gl it et al., 2002, 2007).

The analysis and Interpretation of this kind of expedmental data, and the prelimi imulated results ponding te the stage after the exponential growth of the aercbic culture, frem the slow down
metabolic peried to the stati phase, will tribute to the d I of IlIDlSlM YEAST.

The of flow cy ¥, paricle ysis and an individval-bosed model in our hands is as an opp y to deal with the study of yeast population dynamics.

Individual-based Models (IbM) or “agent-based"” models are a bottom-up appreach which starts with the ‘parts’ of a system and then tries to understand how the system’s properties emerge
from the interaction among these'parts’' (Grimm and Railsback, 2005)).

Four criteria that distinguish what we consider IbM

{1} The degree to which the complexdty of the individual's life cycle Is reflected in the model

{2) The extent te which varability among Individuals of the same age, size or stage ks considered

{3) Whether or not the spatial and temporal dynamics of resources used by individuals are explicitly represented

{4) Whether real or Integer number are used to represent the size of a pepulation (IbM are bullt using the mathemalics of discrete events)

MATERIALS AND METHODS

INDISIM (INDividual DiScrete SIMulations) ACTIONS ON EACH INDRADUAL Experimental assays
a model that stands on individual-b d thodology to study microbial ' ' 5. Cerevisiae were examinned in tweo cullure condifiors in crder 1o study
systems. the final exponential growth and enfrance to the stationary phase. One
E o using active cxygenation. achieved by magnefic shaking (300 pm). The
L DEFERGING oW LEICAL ENVICROENT [GLICGEE AN ETHANCR other using stafic screw capped tubes with fhe medium supplemented with

:'a?frin:u:f::? anadaprction from INDISIM fo;stuchyyeast populations In L s mcnin i el ate and rescrurine, Cultures wers incubated at 27°C and
- = sation H\e samples were analyzed by flow cytometer and
T, electronic particle analyz

= Flow cytomatric f\xporlm(\nh were camed out using a Beckman coulter FC
citomics 500 MPL flow cytometer [ref.: 20061121, Coulter Conporation
Miami, Florida). A standord 488nm ar-cooled argorrion laser at 15mW
power wos used, The forward scatter (FS) and side scatter [55) distributions
were obtained for each measurement.
Numiser of cels and cell size distriibution were determined with o Muttisizer Il
alectronic parficle analyser,
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Model of the budding reproduction at individual yeast
cell level

charge The callular cycle model involves two differentiated phases, the unbudded

iding phose phese ard the budding phose [Hartwell and Unger, 1977),
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=¥y sUrvival time without satisfying the metabolic requirements

The reproduction rules are implemented with the wse of random variables
every fime that a new yeast cell appears. Hence, different yeost cells do
nat have the same mass when the reproduction process starls, and the
daughters can have different masses at the end of the process,
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A Different subpopulations are in the yeost system: doughter cells without bud
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RESULTS AND DISCUSSION
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Changes in the population distibution during the entrance info the steady state in ouwr cullures can be explained in the ight I
- y iors (Munch et al., 1592, ) ]
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These preliminary resulls for the simulated aercbic cubure arg in qualitative agreement with the dynamics found by & ~ i
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