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Supplementary Figure 1

PCA from a combined analysis of S. lycopersicum and S. pennellii
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RNASeq reads were mapped to an artificial transcriptome
transcriptomes
S. lycopersicum (Sl) and S. pennellii (Sp) (see also methods).
Shown in a) is the principal component 1 (PC1) versus

comprimising both

principal component 2 (PC2),

coming from

indicating that the highest

variation in the combined analysis is coming from the species
(Sl versus Sp). In b), the principal component 2 (PC2) is shown
over principal component 3 (PC3), indicating that the next
level of variation is influenced by the stress treatments.
Control samples are indicated in brown, cold samples in blue,
warm samples in red, elevated light samples in light green,
and all samples comprising nitrogen deficiency in orange.
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Supplementary Figure 2

Dendrogram of trait cluster for S. lycopersicum and S. pennellii

e+04

4

1

3
cold2 —
trl3.1

TnEONaNN0s e

0e+00
L
el
L
11.2
511
cl ..1
r ﬂ}
m.3
P
2
ctrl2.2
¥

hQU _’—‘E -]
gz 33

J6¢ 228 3
°33 8%z z88
z zz

b)

Height

30000 50000

0 10000

RNASeq reads were used to perform a cluster network
analysis (see also methods) for S. lycopersicum (a) and
S. pennellii (b). The dendrogramm shows what clusters will be
formed according to the read abundance in combination with
the single stresses. Stresses are indicated as N (nitrogen), el
(elevated light intensities), cold (chilling temperature), warm
(warmer temperature) or ctrl (control). Combinatory stresses
are indicated as elcold, N.cold, N.eL and N.coldeL. The
number behind the stress indication reflects the single

RNASeq sample.



Supplementary Figure 3
Volcano plots indicating the differentially expressed genes in

S. lycopersicum (a) and S. pennellii (b)

a ) warm cold eL elLcold
11179 1883 | |45 156 | 41 181 | 267 1 404
|
©
Py
(0]
>
o]
(&}
g N- N-cold L N-eLcold
® | 2226 11838 1 2022 11609 | | 2280 11845 | 2538 1 1946
8 o . , S
&
o
log (fold change)
b) warm cold el elLcold
1277 1261 13637 12773 || 957 1754 11164 1947
©
©
o
(0]
>
@]
(&)
| = T R
8 N- N-cold N-eL N-eLcold
S| 112593 12738 | | 2634 11944 || 2493 12651 | | 1435 - 11615
S
ko)

quClog (fold change)

Plants were grown under different abiotic stress conditions
(elevated light intensities: el, chilling temperatures: cold,
warmer temperature regime: warm, nitrogen deficiency: N-,
and combinations thereof as indicated). The negative decadic
logarithmic values (-log,y) of the false discovery rate are
ploted against the logarithmic values of the fold change for
each condition in both species. Significantly different
expressed genes are highlighted in red, and total numbers are
indicated. FDR < 0.01
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Supplementary Figure 4
Overrepresentation
analysis (ORA) performed
for up- or down-regulated
DEG of S. lycopersicum

under-
indi-

The over- or
representation of
cated Mercator bins
(Schwacke et al.,, 2019)
were calculated sepera-
tely for up- (left column)
and own-regulated
genes (right column)
using a Fisher test
(Usadel et al., 2006) in
combination with a mul-
tiple testing correction as
performed by Benjamini
and Hochberg (Benjamini
and Hochberg, 1995).
Overrepresented bins are
shown in red and
underrepresented bins in
blue, respectively.
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Supplementary Figure 5
Overrepresentation
analysis (ORA) performed
for up- or down-regulated
DEG of S. pennellii
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cated Mercator bins
(Schwacke et al.,, 2019)
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using a Fisher test
(Usadel et al., 2006) in
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and Hochberg, 1995).
Overrepresented bins are
shown in red and
underrepresented bins in
blue, respectively.

pmmmmmmw 4
o Pomecsass ot seo-ypepesasascios

X
o Pomecsas oo i v pepties achies

on organisation
organisaton microubuiarnetwork

ol wa rganiaton

Cal vl csonicon e i oot 3 Gt
Coll wall oganisaon poct

Coll wall organiatio collwal potins.

ol wal organisation i
Cll wall rganisationignin.monalignol cojugation and poymerizaton

csice
e liingcti cosed vesilo (COV) macinry

el acin s e
Proten ransiocation

Proten ransocaton
mm ranocatonnudessnuckocyopssni ranpor

i oo
Scin e pimry v (ot
mary actve transpotP-ype ATPase superfamily

Sckl rrsprtpiar acive arsor ABC suparari ASCZ iy
BC superamiy.

ot ansport camer madated ransport

ou.
w

ot ansport camer madaiod anapon MFS super
o ancper o medetd ranspgL NES soperamiy SPfary

ot anspart camr mataied arspar APC superamly
Sl transportcamer madated ransport APC suparami SulPfamy

Sckde raor el aprT ety 4SS oy
i rreport o e e A sy
okt v

e rreper channelsMIP oy

S oo chares M sy ot s oo (1)
ot pta

Poen ok rioge assiiston

Nirion uptake iogen assmiaion ammonsum assmiaton
pin ok s ssmite

el anch ospan
Extoral st osponse gt rda o gt

Ml process roguaton SNRKI-Kinase rogualoy systom
%

%
ot scogrodonntted

ot sesigned. ot anmctatsd

Enzyme classifcaton

eroms cosscaton €0 oudorsdcaes
e

e

3

3
roime cassliaton EC2 vanases
ereme cosscaton €0 2 s .2 3sclrnsirse
cromscasscoton €€ 3 tanserseo 5 24 hoynsises




Supplementary Figure 6
Module-trait correlation for S. lycopersicum
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RNASeq data was used to perform a weighted cluster
analysis. Shown here is the relationship for each identified
cluster with the single stress elevated light intensities (light),
chilling temperature (cold), warmer temperature (warm), or
nitrogen deficiency (N) as indicated. On the y-axis, all
identified modules are listed with there respective names.
Color and number indicate the correlation between module
and binary trait for eigengenes, and numbers in brackets the
p-Value for significance.



Supplementary Figure 7
Module-trait correlation for S. pennellii
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RNASeq data was used to perform a weighted cluster
analysis. Shown here is the relationship for each identified
cluster with the single stress elevated light intensities (light),
chilling temperature (cold), warmer temperature (warm), or
nitrogen deficiency (N) as indicated. On the y-axis, all
identified modules are listed with there respective names.
Color and number indicate the correlation between module
and binary trait for eigengenes, and numbers in brackets the
p-Value for significance.



Supplementary Figure 8
Characteristics of modules with a high correlation for one binary

trait shown for S. lycopersicum
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RNASeq data was used to perform a weighted cluster
analysis. Modules with a correlation of 0.72 and higher were
investigated for the presence of up- (red) or down-regulated
(blue) genes. Genes having a log, FC = 0 are indicated in
yellow. The absolute maximal log, FC (black line) and minimal
log, FC (grey line) are indicated. Beneath the module name is
shown the number of genes within the module. The graph on
the bottom right shows data for the whole genome.
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Supplementary Figure 9
Characteristics of modules with a high correlation for one binary

trait shown for S. pennellii
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RNASeq data was used to perform a weighted cluster
analysis. Modules with a correlation of 0.72 and higher were
investigated for the presence of up- (red) or down-regulated
(blue) genes. Genes having a log, FC = 0 are indicated in
yellow. The absolute maximal log, FC (black line) and minimal
log, FC (grey line) are indicated. Beneath the module name is
shown the number of genes within the module. The graph on
the bottom shows data for the whole genome.



Supplementary Figure 10
Fold induction of detected metabolites in both species
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b) -
B-D-Gluconic  Glucoheptonic
sample Malic acid Aconitic acid Citric acid Quinic acid aicd acid
warm 0.1 0 0 -0.4 0.1 0.2
§ eL 0 0 -0.2 1.6 0.5 0
2 cold 0 -0.1 -0.2 2.5 1.3 -0.2
& | eLcold 0 -0.1 -0.3 3.5 1.1 -0.1
& N- -3.2 -0.5 -2.8 4.2 0.4 0.9
& N-cold 25 -0.6 2.9 5.1 0.7 0.8
»v| N-eL -3.5 -0.4 -3.5 4.8 0.1 1
N-eLcold -2.7 -0.7 -2.9 5.4 0.3 0.7
warm 0.5 0.2 0 -0.1 0 0
eL 0.4 0 -0.1 0.4 0.4 0.1
S| cod 0.5 0 0.2 1.1 0.9 0.3
S| elLcold 0.4 -0.1 0.1 1.9 0.9 0.3
8l N- -1 -0.1 -0.5 2 1.8 0.5
v | N-cold -0.8 -0.4 -0.4 2.8 1.3 0.3
N-eL -0.7 0 -0.4 2.3 2.3 0.7
N-eLcold -0.3 -0.4 -0.4 25 1.3 0.2
magnitude of change 0 1 2 3 4 5 6 7 8 9 >10

less than zero

Samples used for the RNASeq analysis and the gPCR
verification were used for determination of metabolites by
LC-FTICR-MS and either LC-ESI(+)-MS/MS (a) or LC-ESI(-)-
MS/MS (b). All metabolites were unambiguously identified.
Quantification of them was performed with LC-MS/MS by
use of their corresponding MRM transitions. Results are
expressed as log,((peak area ratio)ieatment/(P€ak area ratio)
wontrol). The color code indicate log, values in both tables. n.d.
= not detected



