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Computer algebra in systems biology
— R. Laubenbacher and B. Sturmfels

— The American Mathematical Monthly 116
(2009) 882

— http://arxiv.org/abs/0712.4248
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Discrete model

(1) mRNA for the genes LacZ, LacY, and LacA (M) (the value of this
variable indicates whether the operon is ON or OFF),

2) lac permease (P), BRYVIND

3) [-galactosidase (D), SO —XR&EPOSDVR—REHSD F—RICEH

4) catabolite activator protein CAP (C'), cAMPESEES L TANOYVD

5) repressor protein Lacl (R), & ERIEICHE S

6) lactose (L) and allolactose (A),

7) low concentrations of lactose (Lg) and allolactose (Ay).
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(1) mRNA for the genes LacZ, LacY, and LacA (M) (the value of this
variable indicates whether the operon is ON or OFF),

(2) lac permease (P),

(3) [F-galactosidase (B),

(4) catabolite activator protein CAP (C),

(5) repressor protein Lacl (R),

(6) lactose (L) and allolactose (A),

(7) low concentrations of lactose (Ly) and allolactose (Ay).

(1) H g (t + 1) = _‘R(t) A C(t)? UTL o AR, CAP - APHEHIDSBAL
(2) HP(t—F 1) — ﬂ[(t) MRNAZ 5 (DEBIR

(3) Hp(t+ 1) = M(t), mrwrsoms

(4) Hc*(t T 1) — g, DIa—2OENEE, AMPHERELTLS B

(5) HR(t T 1) — A(t) A _'Ag( ), POS2 b - 2NNEREDE S

(6) Ha(t+1) = L(t) N B(t), reicezsor-zoms

(7) Ha,(t+1) = A(t)V L(t) V Le(t),

(8) Hr(t+ 1) = =g A P(t) N a, sosor-zzmevronm:

(9) He,(t+1) = =g A (L(t) V a).
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aNb=a-b
aVb=a+b+ ab
—a=a-+ 1
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Hy = (R+1)C=RC+C,
Hp = M=Hp.
He = g+1,
Hp = (A+1D)(A+1)=AA4, +A+ A4, +1,
Hy = LB.
Hy = A+L+L;+LL,+ AL+ AL, + ALL,.
Hp = (g + 1)(1P_.

Hy, = (9+1)(L+aL+ a)
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Hy(M,P,B,C,R, A, Ay, L, Ly) = M

g=1, a=0
(0?0703171?01 O? O?O)ﬁ (070301091307030? O)?
(0,0,0,0,1,0,0,0,0), (1,1,1,1,0,1,1,1,1).
g=1, a=1 g=0, a=1
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Tl = X455+ 24

Tro = I

rg = I

rge = 1

ry = Ter7+x6 +1x7 +1

reg = I3IS

r7 = Xg+ 18+ X9+ T]T9 + T8 + Tgrg + TEIT]Tg
rg = I9

rg = 1
! P TLorEEEE
ryg,x1+ 1, 2o +1, 29+ 1,240+ 1,206 +1, 27+ 1,28 + 1, 29 + 1.



Continuous model
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AICEET DN (LZ/N\ DXL THRLUTHR)
4AT + (20 -21L)A% — 420 A° + 4A% + (9—L)A — 2L = 0.

BT (LICEST B12RDFFRER)

Li = 0.68454... and L, = 1.51054....

—<_=

=DDEBR (ZDDRER)
(0.2272,0.0506, 0.9994) . (0.6907,0.1859.0.8642), (2.3717,1.0368,0.0132).
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» Grobner Basis Representations of Sudoku

— The College Mathematics Journal
Vol. 41, No. 2 (March 2010), pp. 101-112
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