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Investigations in the Field of Relational Biology

The scientific work carried out under the previous
grants (AF-AFOSR 9-64, AF-AFOSR 9-65), as reported in the
Final Reports for those grants, was performed under difficult
circumstances, owing to increasing administrative harrass-
ment of the Committee on Mathematical Biology at the University
of Chicago. This harrassment had existed for some time, but
sharpened considerably and increasingly following the appoint-
ment of a new Associate Dean in 1965. By the beginning of the
grant period of the present grant, the situation had become
intolerable. Accordingly I requested a leave of absence from
the University of Chicago, and spent most of the grant
period as Visiting Professor of Biophysics and Mathematics
at the State University of New York at Buffalo. Most of the
work described in this report was carried out at Buffalo, and
it is a pleasure for me to acknowledge with thanks the kind
hospitality of the above-named departments, and of the Center
for Theoretical Biology.

As mentioned in last year's Final Report, the main
problem to which we addressed ourselves during the present
grant pericd was the construction of a unified formalism for
a relational theory of cellular regulation and control,
incorporating in particular the insights obtained by our
extensive studies of the (M,R)-systems. Partly to assist in
this endeavor, and partly for its own sake, we prepared a
detailed review of all theoretical work bearing on cellular
control mechanisms, which will appear shortly in the Inter-
national Reviews of Cytology (see Bibliography below). This

review was aimed at extracting the underlying system-theoretic
homologies and unities common to all these theoretical
developments, diverse as they may appear at first sight,

and placing them in a framework from which the unified
relational formalism can be seen. Certain aspects of this
unified framework are treated in greater detail in the paper
on two-factor networks,
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13 ABSTRACT

A variety of further results dealing with questions arising in the relational theory
of cellular systems are briefly described. They bear on the construction of a
general theoretical formalism encompassing all aspects of regulation and control of
cellular processes in a unified fashion, and on the testing of this formalism on a
specific experimental system (namely, on pattern generation and cell sorting in
cultures of dissociated embryonic cells).
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