Math 9850, Algebraic Systems Biology: Homework 4 1

1. Reduction. Consider the following Boolean network model of the lac operon.

fi=24 NT5 \NTg

f2=£761
f3:fl?1
fi=Ge

fs =T7 N3
fo = x5V (T7 N\ Tg)

fr =23 ANy

Here, the variables represent

fs = 29 V 219
fo=x23 NG A L,
flO :a/\ (Lev(xd/\Lem))

fGe = Ge
fLe - Le
fLem = Lem

(fEl,1'2,33'3,334,[55,l‘ﬁ,ﬂf%fﬁg,l’g,l’m) = (M7 B7P7 C’v R7 RmaAaAvaaLm)'

(a) Use Macaulay?2 to reduce this Boolean network, as much as possible.

(b) Draw the wiring diagram of the reduced network. Find its fixed point(s) and use
these to determine the fixed point(s) of the original network by back-substitution.
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