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Objectives/Goals Abstract \)
To investigate the effectiveness of controlling cell cluster growth ugk™ in hastic and
spatialy heterogeneous environments
Methods/M aterials

| created a cell lineage model using the Cellular Potts Framewgfs
clusters where stem cells undergo negative feedback yegulation

pte the dynamics of cell
Is. Theresults of this

model were compared with those of Mean Field Mo , WH Iike the CPM do not consider
gpatial variation and stochastic effects and are governed by ouyed ordinary differential
equations.

Results
In contrast to MFM predictions, | discovered that in fh€ Spaia™sQastoghastic setting, negative feedback is
not always sufficient to regulate the growth of cell c\dsters. 8QY“level of feedback regulation, MFM

. | do find that for arange of
non-stem cell death rates, negative feedback i IS et Igrowth control. However, when death rates
are small or large, the effects of stochasticitys ia segtenegeneity become important, and negative
feedback is unable to control cluster, growth

Conclusions/Discussion é
| found that classical forms of negative S 4
work well in stochastic and spgially h s, Counterintuitively, agenesis occurs when

highly relevant biologically. DurRg t the developing tissue growth, death rates are

expected to be small--an expectatjoNpary i in experiments. Thus, our model predicts that

development requires additionaA”feedbal R(event agenesis. At the |ater stages of development where
tissues reach homeostasis, ceff rth g > [
epithelial tissues (e.g., colon{ b{easi/ |4
also confirmed in experiments. Wg/ our oel predicts that homeostasis requires additional feedback to
prevent cancer formati fydi :

of tissuesin realistic g/achieved, such as positive feedback factors as well as feedback
through tlssue _ ' hanotransduction, both of which are known play arole in both development

Summary
| found ativet back regulation on stem cellsis not sufficient to provide robust control of cell
numbers, | DYOpS and tissue sizes during tissue development and homeostasis in spatially
heterogeneous aRd Schastic systems.
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