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C. Franck, Cornell University

The social anpebae system Di ctyostelium discoi deum has | ong been a

target of inquiry for its dramatic response to starvation: the

aggregation on substrates of tens of thousands of hitherto uncorrel ated
cells in order to forma genomc |ifeboat. W have been particularly
interested inthe limt of |ow density where intercell conmunication would
be chal | engi ng and one woul d expect continuum nodels to fail. Besides
varying density of cells, we perturbed this transition to collective life in
anot her essential manner by physically altering its chemical signaling
channel through variation of channel thickness fromon the order of 1000
mcrons to less than 1 micron. W succeeded in explaining some key
observations with a sinplified dynam cal theory coupled with an anal yti cal
solution to the relevant chem cal transport problem Qur results force a
reexam nati on of how this nodel devel opnental transition is understood to
conme about in standard protocols. Switching to another problemin the sane
living system we reveal key fluctuation effects in cell proliferation for
the unstarved state in shaken bul k suspensions. This is a followp to our
earlier work (Phys. Rev. E v. 77, 041905 (2008)) which explored a slowto-
fast population growh transition with increasing density which we
interpreted as a collective effect. In contrast to the first problem we
believe that here intercell signaling is conducted by neans of short range,
possi bly mechani cal events, rather than through the | ong range exchange of
nol ecul es. These projects, collaborations with Xiao-Qao S. Zhou, Anrish
Deshrmukh, Elijah Bogart, Sharon Lau, Kayvon Daie, Al bert Bae, Bradley
Webster, Ryan Mnaghan, Wi |p, Nathan Franck, and Thanhbinh Thi Le are
detailed in papers found at http://people.ccnr.cornell.edu/~kip/



