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* A computational algebra approach to
the reverse engineering of gene
regulatory networks
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— e.g. Bayesian network inference
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* WTT—5DH
— 14 intracellular links (44 links in data)
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Boolean dynamics
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Boolean dynamics

Boolean functions for the network .17 in one cell of the ring

: 0, if imod4=1 or imod4 =2
_ ¢y pt+l _ > L
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Ji3 = C'J’,'Pr1 = C‘ff Table 6

fia = C';'Aﬁ+1 = CIIA(SMO} v hi_ vhE ) Polynomial representations of the Boolean functions in Table 4, together with the legend of variable names
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f2 = (x15 + D(x1x1g + x2(x1 + X4+ X1014) + X125 + X4+ X1 X14))

# Zz2 Dbool func fr =

Ja=(x16 +x17 + x16x17)(x1 + 1)

Js =4
J6 = xs(xys + 1)
f1= x5

Ss = xpa((xqy + X0 + Xp1X00) - Xop o+ (X1 X0+ X1 x0)X2 )(Xg 1)
(xp3(xqy + D(vag + Doy + 1)+ 1)

Jo = xg + xo(x13 + Dix19 + 1) + xgx9(x12 + D)(x19 + 1)

J1o = (xg + xo(x1g + D(xre + 1) + xgxo(xig + Dixie + D) (x20 + x21 + x20x21)

Su=2xg +xY £ xgxg ¥ 4 1+ X9+ ((xg + X9 Y + xgxg ¥ D)agg) + X2y
F(xg + x0Y + xgx0 ¥ + 1+ x20 + (xg + X0V + xgx0 Y + 1)x20)x21

Jiz=x5 11

J13 = x12

S1a = xp3((xyy + X0 + X11x20) + X1 F (xq + X9+ Xp1x0)21)

Jis = xi3(xp + Dixgg + Dy + 1)
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Table 7
Boolean functions reduced by the ideal of wildtype and knock-out time
series

SHi=x
J2 = X1X14 + X2X14 + X2X15 + X2 '%:‘45];-';31"’7‘:—5’75‘6
fi=x2
.f: = :’16 %ﬁénf:g{%

Js = x4

Je = Xs

Jf1=Xxs

J8 = X12X13 + X13X16 + X13X20 + X18X20 + X13X21 + X19X21 + X13 + Xig
FX19

Jo = X10X14 + X14X18 + X14X19 + XoX20 + X1gX20 + Xo X2
FX19x21 + Xg + X9 + Xy
J10 = X10X14 + X14X18 + X14X19 + XgX20 + XgX21 + X109 + X18 + X19
Ji1 = XgXag + XoX29 + X18X20 + XgX21 + XoXp1 + X19Xp1 + Xg + Xg + Xpg

Fxi9 + 1
Ji2 = x5 + 1
J13 = x12

J1a = x11x13 + X9X20 + X18X20 + XoXo1 + X19X21 + X109 + X18 + X19
J15 = X11X13 + X9x20 + X18x20 + Xox21 + X19x21 + X10 + X153 + X183 + X19




Boolean dynamics

Table 4

Performance of dynamics detection for one cell of .4~

Total single interactions in .4~ 13
Total cooperative interactions in 4" 30
Single interactions 4TO 3TO
Total predicted 18 21
True positives 12 12
False positives 6 9
Cooperative interactions 4TO 3TO
Total predicted 3 11
True positives 3 8
False positives 0 3

Single 1nteractions = degree-one terms; cooperative interactions =
degree-two terms. 4 TO denotes results for all 4 term orders used,
whereas 3 TO denotes results for any 3 of the 4 term orders used.
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