Supplement A

Variable Number
Name | Variable Type |of states regulators Regulatory logic literature | comments
calcineurin pathway 1
environmental
Ca Stress |stimulation 3 -
Calmodulin]protein 3 Ca Stress Ca Stress=0/1/2 => 0/1/2
Calcineurin|protein 3 Calmodulin Calmodulin=0/1/2 => 0/1/2
if(PKA==0) {calcineurin=0/1/2 =>1/2/2}
Crz1 protein 3 Calcineurin,PKA [else{calcineurin=0/1/2 => 1/1/2} 2
logic
Pmct gene 3 Crz1 Crz1-module regulation(see below) refinement
Osmolarity pathway 3
Turgor environmental
pressure |stimulation 5 -
Osmotic
stress general 5 Turgor pressure | Turgor pressure=0/1/2/3/4 => 0/1/2/3/4
PKA protein 3 Osmotic stress Osmotic stress=0/1/2/3/4 => 2/2/2/2/0
Sko1 protein 3 PKA PKA=0/1/2 => 0/1/2
Sin1 protein 3 Turgor pressure | Turgor pressure=0/1/2/3/4 => 2/1/0/0/0
Ypd1 protein 3 Sint SIn1=0/1/2 => 0/1/2
Ssk1 protein 3 Ypd1 Ypd1=0/1/2 => 2/1/0
Ssk2/22  |protein 3 Ssk1 Ssk11=0/1/2 => 0/1/2
Pbs2
scaffold protein 3 constant 1
Msb2 protein 3 Turgor pressure | Turgor pressure=0/1/2/3/4 => 0/1/2/2/2 5
Sho1 protein 3 Turgor pressure | Turgor pressure=0/1/2/3/4 => 0/0/2/2/2
Ste20 protein 3 Sho1 Sho1=0/1/2 => 0/1/2
Ste50 protein 3 Sho1 Sho1=0/1/2 => 0/1/2
Cdc24 protein 3 Sho1 Sho1=0/1/2 => 0/1/2
Cdc42 protein 3 Sho1 Sho1=0/1/2 => 0/1/2
protein Ste20/50,Pbs2Sc
(osmotic affold,Cdc24,Cdc| Min(Ste20/50,Pbs2scaffold,Cdc24,Cdc42)
Stel1 pathway) 3 42 == 0/1/2 => 0/1/2 5
Ssk2/22, Ste11, |{Osmotic stress ==5 => 2} {else structure
Pbs2 protein 3 Osmotic Stress |max(Ssk2/22,Ste11)=0/1/2 => 0/1/2} refinement
if(max(Ptp2,Ptc1) == 2 => 0)elseif(Crz1 =
Pbs2,Ptc1,Ptp2,CJ0/1){pbs2 = 0/1/2 => 0/1/2} else {pbs2 structure
Hog1 protein 3 rzi =0/1/2 => 0/0/1} refinement
Rpd3 protein 3 Hog1 Hog1=0/1/2 => 0/1/2 4
Tupf protein 3 Hog1 Hog1=0/1/2 => 0/1/2
Regulated by Msn2/4 module regulation
Msn2/4 protein 3 Hog1,PKA (see below) 6
Hot1 protein 3 Hog1 Hog1=0/1/2 => 0/1/2
Msn1 protein 3 Hog1 Hog1=0/1/2 => 0/1/2
Ptc1 protein 3 - constant 1
Ptp2 protein 3 - constant 1
logic
Enal gene 3 Hog1,Sko1,Crz1 |Sko1-crz1-module regulation(see below) refinement




logic

Gre2 gene 3 Hog1,Sko1 Sko1-module regulation(see below) refinement
logic
Gir1 gene 3 Hog1,Sko1 Sko1-module regulation(see below) refinement
logic
Sti gene 3 Hot1,Msn1 Hot1/Msn1-module regulation(see below) refinement
logic
Hor2 gene 3 Hot1,Msn1 Hot1/Msn1-module regulation(see below) refinement
logic
Gpd1 gene 3 Hot1,Msn1 Hot1/Msn1-module regulation(see below) refinement
logic
Hsp12 gene 3 Msn2/4 Msn2/4-module regulation(see below) refinement
logic
Ctt1 gene 3 Msn2/4 Msn2/4-module regulation(see below) refinement
Mating/Psaudohyphae pathways 3
protein Ste20/50,Cdc24,
(mating Cdc42,Msb2,Hog | Activated by Sho1-branch/Msb2 and structure
Ste11" pathway) 3 1 repressed by Hog1 (see below) 5,7 [refinement
ste7 protein 3 Ste11 Ste11=0/1/2 => 0/1/2
Ptp3 protein 3 - constant 1
Msg5 protein 3 - constant 1
if(Max(Ptp3,Msg5)==2 => 0) logic
Fus3/Kss1 Jprotein 3 Ste7,Ptp3,Msg5 |else{Ste7=0/1/2 => 0/1/2} refinement
Ste12 protein 3 Fus3/Kss1 Fus3/Kss1=0/1/2 => 0/1/2
logic
Tect gene 3 Ste12 Ste12-module regulation(see below) refinement
logic
Fus3 gene 3 Ste12 Ste12-module regulation(see below) refinement
Model adapted for testing the Hog1 modes - addition of two variables: 3
Ssk2/22, Stel1, structure
Pbs2® protein 3 |Osmotic Stress  |max(Ssk2/22,Ste11)=0/1/2 => 0/1/2 refinement
if(max(Ptp2,Ptc1) == 2 => 0)elseif(Crz1 =
Pbs2® Ptci1,Ptp2 |0/1){pbs2® = 0/1/2 => 0/1/2} else {pbs2® structure
Hog1 @ protein 3 ,Crz1 =0/1/2 => 0/0/1} refinement




Detailed regulatory logics

regulator1 |regulator2 ouput
Max(Min(Cdc24,C
dc42,Ste20,Ste50
Hog1 ),Msb2) Ste11M
0 0 0
0 1 1
0 2 2
1 0 0
1 1 1
1 2 1
2 0 0
2 1 0
2 2 0

regulator1 |regulator2 ouput |

Hog1 PKA n2/4-module
0 0 2
0 1 1
0 2 0
1 0 2
1 1 1
1 2 1
2 0 2
2 1 2
2 2 2
e regulation
regulator1 |regulator2 ouput |
Skot Hog1 ko1-module
0 0 1
0 1 2
0 2 2
1 0 0
1 1 2
1 2 2
2 0 0
2 1 2
2 2 2

|[Heti/MsShT moduleeguiati min(Hot1,Msn1) = 0/1/2 => 01/2
IMShZ/2smoduleregulationy Msn2/4 =0/1/2 =>0/1/2
[SKe1*Crzi"modulereguiatii if {Crz1 =0 => 0} else {Sko1-module regulation)
[Crzifmoduieregtiation Crz1=0/1/2 => 0/1/2
[Steizimoatieegliationll Ste12=0/1/2 => 0/1/2



Bibliography
1. Cyert MS. 2003. Calcineurin signaling in Saccharomyces cerevisiae: how yeast go crazy in response to
stress.Biochem Biophys Res Commun. 311(4):1143-50.

2. Kafadar KA and Cyert MS 2004. Integration of stress responses: modulation of calcineurin signaling in
Saccharomyces cerevisiae by protein kinase A. Eukaryot Cell 3(5):1147-53

3. Hohmann S. 2002. Osmotic stress signaling and osmoadaptation in yeasts. Microbiol Mol Biol Rev. 66:300-72.

4. De Nadal E, et al. 2004. The MAPK Hog1 recruits Rpd3 histone deacetylase to activate osmoresponsive
genes.Nature 427(6972):370-4

5. O'Rourke SM, Herskowitz I. 2002. A third osmosensing branch in Saccharomyces cerevisiae requires the Msb2
protein and functions in parallel with the Sho1 branch. Mol Cell Biol. 22:4739-49.

6. Schiller G, Brewster JL, Alexander MR, Gustin MC, and Ruis H. 1994. The HOG pathway controls osmotic
regulation of transcription via the stress response element (STRE) of the Saccharomyces cerevisiae CTT1 gene.
EMBO J. 13:4382-4389

7. O'Rourke SM, and Herskowitz I. 1998. The Hog1 MAP kinase prevents cross talk between the HOG and pheromone
response MAP kinase pathways in Saccharomyces cerevisiae. Genes Dev. 12:2874-2886.



