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Figure EV1. Validity of reporter assay.
A HSP12-GFPis induced during late logarithmic growth phase. WT and Amsn2Amsn4 strains carrying the HSP12-GFP reporter were grown overnight and diluted to OD
~0.2 at the beginning of the experiment. The strains were grown for 21 h in 96-well microtiter plate. The fluorescence (top panel) and optical density (OD, bottom

panel) of each well were measured every ~30 min in a fluorescent plate reader (BioTek, Synergy S1).
B HSP12-GFP expression is mostly Msn2/4 dependent. Median Hsp12-GFP levels of WT and Amsn2Amsn4 strains were measured using flow cytometry in different stress
and growth conditions (Materials and Methods).
C Fluorescence levels of strains carrying HSP12-GFP reporter were measured using a flow cytometer, 90 min after the exposure to KCl stress. The histograms of the GFP
levels in populations of different mutants are shown.

EV1

Molecular Systems Biology 11: 829 | 2015

Time (hours)

Cells #

Cc

Amsn2Amsn4
400+
2001
oL A
Amsn2
400+
2001 ‘
0
WT
200
1001 —/'/\/\
ol ‘ ‘
Asch9
400~
2001
ol ‘ ‘ A
Amscl
5001 .
0 10 12 14 16

6 8

GFP AU (log scale)

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

M«c

Bl piamide
DHeat B
I Diauxic shift
Bl Log phase

Amsn2Amsn4

Jenia Gutin et al

© 2015 The Authors



Jenia Gutin et al

Genetic interaction maps of general stress response

Repeat #2

Repeat #2

Molecular Systems Biology

Repeat #1

C Diauxic shift

101 ¢
R=0.9217 *

Repeat #2

Repeat #1

Figure EV2. Reproducibility of flow cytometry data.
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A-C Comparison of two independent repeats of the different growth and stress conditions (Materials and Methods). Scatter plot of the median Hsp12-GFP levels (log
scale) of 1,566 mutant strains in the two repeats.
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Figure EV3. Stress-specific behaviors.

A Hspl2-GFP levels of WT and Agalll strains in
stress and growth conditions are compared.
Although Agalll abolishes the expression of
HSP12-GFP in stress conditions and in log phase
growth, the levels of Hsp12-GFP in post-diauxic
growth are higher than in WT.

B Hspl2-GFP levels of WT and strains with
mutations in mitochondrial genes in two growth
conditions are compared. Although the deletion
of those genes reduced the levels of Hsp12-GFP
in post-diauxic shift, the levels in log phase
increased.
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Figure EV4. Localization of Msn2-GFP.

A

The ratio between the nuclear and the cytoplasmic Msn2-GFP over time after the exposure to stress is shown. In the Amsn5 strain, we observe high nuclear
localization of Msn2-GFP at the beginning of the experiment, compared to WT.

Msn2-GFP nuclear localization shows a stress-specific prototypical profile. The plot compares the dynamics of Msn2-GFP localization in KCl and diamide stress
conditions. The average dynamics profile of all the examined strains in two independent repeats is shown.

Msn2-GFP nuclear localization is correlated between stress conditions. The area under the curve (AUC) of Msn2-GFP localization dynamics was quantified for each
mutant and stress condition (Materials and Methods). Scatter plot of the AUC values in KCI and diamide for all strains is shown.

Two biological repeats of localization experiment lead to similar AUC values. Scatter plot of the AUC estimated for different strains after the exposure to KCI in two
independent experiments.
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Figure EV5.

Double-knockout library and genetic interactions.

Jenia Gutin et al

A Median of double-knockout Hsp12-GFP values is a good estimator of single knockout values. Scatter plot of the median Hsp12-GFP levels after KCI stress of a
knockout across all the knockouts it participates in (y-axis) versus the measured value of the single knockout (x-axis).

B Comparison between the observed Hsp12-GFP values to the expected values according to additive, multiplicative, and combined interaction models (Materials and
Methods). The scatter plots show the comparisons in KCI stress. The percent of variance explained (R?) using each model in other conditions is summarized in the

table.

C The correlations coefficients (R) between the additive/multiplicative values of each knockout to its Msn2/4-dependent/independent effects (see scatters in Fig 4C).

EVS

Molecular Systems Biology 11: 829 | 2015

© 2015 The Authors



Jenia Gutin et al

Genetic interaction maps of general stress response

3,000F
}_._{ —— Epistasis
2,500F L
——— No epistasis
2 2,0001
o
=
Q
o
o 1,500F
e}
£
k]
1+ 1,000r
500r
P . ‘ ‘ L
-1.5 -1 -0.5 0 0.5 1 15
Normalized genetic interaction value
18F R=050 7
o scHo o RAST o BMH2
o 1.6p 1
o
X
g 1.4r o ELP4 e
ELPG JFAF7 SOK2
2 12} o et efrEL T
[}
2 JoRy C§R1 - o GPA2
Kot 1r KAP125 ¢ IGRMKST
2 o PSR1 ALMY, UBPS.E.RMG gSE‘%&g'ﬁ%ﬁEgHAps o
c o oMM sma . §N3 SSke
oS 0.8f SOV1 oG o RPI DMA2 X‘/;R B
§ © SNF1 oGSt gy 0592 e : 'SSK1.RA52 o ooM
= L MRK1 ° oPSR2 4
s 0.6 MSN5
= MPMIZ o RGS2 $TPKi
%_ 0.41 Me&P;ZW-PAZZ‘uMm B
a o]
T a2 oGNS
0.2F o BOE2” |PDE1 oot 4
0 . . . . . . . . .

0 02 04

© 2015 The Authors

06 08 1 12 14 16 18 2
AUC relative to WT

Figure EV6.

interactions.
The genetic interactions in stress and diauxic shift were divided into epistatic and
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Comparison between epistatic and non-epistatic genetic

non-epistatic (Materials and Methods) and the distribution of the values in

each group is shown. The value of genetic interaction (Materials and Methods) in

each condition was normalized according to the WT levels. Epistatic
interactions tend to have either neutral or extreme interaction values.

Figure EV7. Correlation between Hsp12-GFP levels and Msn2

localization.

The correlation between Hsp12-GFP levels upon osmotic stress and the

nuclear accumulation of Msn2-GFP in the same condition in all the examined
knockouts. Genes from the cAMP/PKA pathway (Fig 5C) are marked in red.
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