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The model used, based on piecewise-linear differential equations (see Glass and Kauffmann,
1973), defines the derivative of a given variable as an expression containing a combination
of synthesis and degradation parameters, each possibly under the control of one or more
step-functions. A given step-function s*(varN, 0,4~ ) evaluates to 1 whenever the variable
var N reaches the value 0,4, N.

For each variable in the model, FLR1, PDR3, YRR1, RPN/, YAP1 and the predicted
FactorX, a basal mRNA synthesis rate /@ZMN and a degradation rate 7,q-n of the cor-

responding protein were assumed (where varN is the given variable). Additionally, we

o the rate of var N synthesis, under the influence of the variables i, j, k,...,

denote by
where mancozeb has index 0, yapl has index 1, yrrl has index 2, pdr3 has index 3, rpn4
has index 4 and FactorX has index 5.

For each variable varN, the continuous values are discretized into a set of partitions,
defined by the variable thresholds 6! such that 6/, < 9+l . Also, taking into

varN» var varN*

account the known interactions between the network elements (described in section ”Re-
visiting the structure of the FLR1 gene regulatory network operating in yeast cells exposed

to mancozeb stress, through qualitative modeling and simulation”), we have considered

i:j7k7"
varN
) . 0,1 013 0,1,2
the variable fir! has synthesis parameters k Firt> K i and k Firt -

for each variable the corresponding synthesis parameters x * different from zero (e.g.,

The relationships between the thresholds values Héar n and the ratios of synthesis to

By e

o v/ Ywarn involved in the expression that control each variable (Supple-

degradation
mentary Table) were obtained by tunning the model, taking into account the observed
time courses and the effects of the relations between these parameters on the behavior of
the system.

The model was validated by comparing the experimental time-course data, obtained
with single and double mutants (Figure 3), with the simulation of the model, with knock-

out variables forced to zero (Figure 2A and 2B).


morann
Text Box

Supplementary Material (ESI) for Molecular BioSystems
This journal is (c) The Royal Society of Chemistry, 2010


Umancozeb = 0

0< emancozeb < MATmancozeb

b
Kfir1
1

i'flrl
’{g’lrl st (xyaph 9;(11;1) st (umancozeba emancozeb)

1,3
551{12 st (x;vdr& aglzdr‘s) st (Iyaplv oll,apl) st (umancozebv amancozeb)

+ 4+

Hflrl st ($yrr1a 957“7”1) st (xyaph egapl) st (umancozeb7 emancozeb)
- Yflrl Tl
b b 0,1 b 0,1,3 b 0,1 0,1,3
0< "‘flr1/7flr1 < (“fm + ”flﬂ)/'Yflrl < (”fm + K0 RTISIS (”fm + K TR )/ gt <

01,2 0.1 0,12 013 | 012
(K + “5111 )/’onlv~113< (Kc?llr% + Ky B ) /v < (K + Kyt + S RBVRTISIES

b s
(K1 + Fpin 60+ K1)/ Vs < maz g
T = &b
pdr3 d{%
)Ly 1 1
+ derS S+ (xy”“l’ gyrrl) S+ (xyaph anpl) S+ (umancozeb7 emancozeb)

- Vpdr3 Lpdr3

b 1 b 01,2
0 < Kprs/Vpars < Opgrs < (Kpaps + Kpi3) [ Vpdrs < MaZpars

jij 1 H%rrl

Hy’rlrl S+ (myapl ) eéapl ) 3+ (Umancozeba emancozeb)
s 5 (s, Bl

H2’7“1;1 st (myapl 5 egapl ) st (Umancozeb7 emancozeb)

- Yyrrl Tyrrl

+ o+

b 1 b 0,1 2 b 3
0< Hyrrl/(;/iﬂﬂ < Hyrrl < (Kyr'r’l + Hyrrl)/’yy”“l <09, rrl < ('k;yrrl + ’%yrrl)/o/ylyrrl <0 .
b ) 3 3 b ) b ) )
('%yrrl + '%yrrl + '%( rlrl)/’Yy”“l < 9yrr1 < ("igrlrl + ”yrr1)/7ysrll < (Hyrrl + Hyr’rl + Kyr'rl)/’yyrrl <
b 3 s b ) 3 )
(K/yrrl + K/yrrl + Kyrrl)/vym“l < (K;yrrl + K;yrrl + '%yrrl + '%yrrl)/’yym"l < MaTyrr1

; _ b
B = Ko
» 1, 1 1
+ Hrpnzl S+ ($yr7°1v eyrrl) $+ ($yap1 ) eyapl) 5+ (umancozeb7 emancozeb)

= Yrpnd Trpnd

b 1 b 0,1,2
0 < Kypna [Yrpna < O pna < (Kppna + I{Tpn4) [Yrpna < MATypna

Tyap1

+ 1
yapl $ ('/L'Tpn‘l? 9rpn4)
5 + 1
yapl S (wfactoer efactorX)
Yyapl Tyapl
yap Yyap

K
+
K:yapl S (umancozeba emancozeb)
K
K,

0 j “Zapl/gyapl <49;ap1 < (Hgapl ;— “gam)/b%/apl <5(“£gap1 + Kiapl)/b’}/yapl <O 5
(Kgapl + Kyap1 tr apl)/’Yyapl < egapl < (Hgapl + ﬁgapl)/’yyapl < ("{ apl + Ryap1 + Hyapl)/%ﬂlpl <

4 4
(Kyapl + Kyap1 + ’%yapl)/’y(yapl < 9yap1 < (K’yapl + Kyap1 + Kyap1 + K:yapl)/’}/yapl < MATyap1

> — b
L factorX — K'galcto,.x
1
+ K’f,actorX ’S+ (myrrla ey,,,,,.l) 3+ (umancozeb, 0mancozeb)
- YfactorX T factorX

0,1
0< K’?actorX/’YfaCto”'X < O}actorX < (K"l;'actorX + nfacto'rX)/’nyfCtO”'X < MaZT factor X

Supplementary Table: Piecewise-linear differential equations and parameters in-
equalities for the FLRI gene mancozeb response network in S. cerevisiae. The model
has five state variables corresponding to the concentrations of the transcription factors
and the regulated FLRI gene, as well as one input variable denoting the presence of the
fungicide mancozeb in the cell.





