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Figure S1: Example of primary screen plate images using EMS mutagenized
PDH1,, :LUC2.

M, seeds were plated on half-strength MS media (no sugar, with MES buffer)
overlaid with nylon mesh, stratified for 4 days and plates placed vertically in a
growth chamber and seedlings allowed to grow seven days. Plates were them
imaged and the seedlings transferred to PEG-agar plates using the nylon mesh.
Seedlings were then imaged again at 96 h after transfer. Seedlings having either
low PDH1,,,:LUC2 activity before stress (not seen in this example plate) or high
PDH1,,,:LUC2 after stress (as seen here for mutant 4255-1) were transferred to
soil. All such putative mutants were rescreened in the subsequent generation
and those having reproducible alterations in PDH1,,,,:LUC2 activity retained for

further characterization.
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Figure S2: Identification of CYP86A2 and LACS2 as the causative mutated genes in

the 4442-2 and 4255-1 EMS mutants

A. Next Generation Mapping (NGM) output for 4442-4 showing four candidate
genes.

B. Analysis of proline accumulation at -1.2 MPa for two of the candidate genes
identified in A found no significant increase in proline level compared to wild type.
The multiple data points for each mutant are for seed of individual homozygous
plants and stocks of Col-0 wild type grown at the same time as the mutants. Data
are means = S.E. (n = 6-9).

C. NGM output for 4255-1 showing LACS2 as the main candidate gene.
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Figure $3: PDH1,,,:LUC2 crossed to cyp86a2-1 and lacs2-1 T-DNA mutants shows the
same high PDHlpm LUC2 phenotype as the 4244-2 and 4255-2 EMS mutants
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Figure S4: Expression of proline synthesis and catabolism genes in cyp86a2 mutants.
Data are means * S.E. (n=3). Significant differences (p > 0.05) compared to wild type in
the same treatment are marked (*).
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Figure S5: NADP* and NADPH analysis of wild type, cyp86a2-1 and lacs2-1. Data are
means * S.E. (n=2-6). There were no significant differences between mutants and wild

type.
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Figure S6: ROS levels of wild type, cyp86a2-1 and lacs2-1. To investigate whether the
mutants had greater overall ROS levels than wild type, plants were stained with the ROS
sensitive dye H2DCFDA and root tips imaged. No substantial differences in H2DCFDA
fluorescence was observed between wild type and mutants.
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Figure S8: MapMan analysis of mitochondrial
electron transport-related gene expression in
stress and control treated wild type as well as
p5cs1-4 compared to wild type in unstressed
and low water potential (-1.2 MPa, 96 h)
treatments.

Knockout of p5csi-4 resulted in similar
upregulation of many Complex | genes in both
control and stress treatments. This pattern
differed substantially from the effect of low
water potential stress in wild type.
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Figure S9: MapMan analysis of amino

. acid metabolism-related gene expression
©in p5cs1-4 compared to wild type in

unstressed and low water potential (-1.2

MPa, 96 h) treatments.

A. Wild type stress versus wild type
control. The significantly up or down
regulated genes (Tables S2 and S3)
were used for analysis but using a 2-
fold change for differentially
expressed genes. This included 1981
genes with 411 metabolic related
genes plotted on the general
metabolic diagram shown here. Red
boxes indicate metabolic processes of
particular interest for comparison to
p5cs1-4  data  (light reactions,
mitochondria  electron  transport,
amino acid metabolism).

Unstressed p5cs1-4 compared to
unstressed wild type. For MapMan
analysis, all genes having fold change
greater than 2-fold were included
along with genes with reads in on
sample but not the other which were
found to be significant in the
statistical analysis (Fig. 7A, Table S4
and S5). This included 3466 genes
with 296 having metabolic functions
displayed on this diagram.

Stressed p5cs1-4 compared to
stressed wild type. Genes for plotting
on MapMan were selected as
described for B and included 2672
genes with 284 metabolism-related
plotted on this diagram.

For both B and C, note the limited nhumber
of amino acid metabolism genes found
compared to the wild type stress versus
control plot in A. Conversely, a larger
number of genes related to light reactions
and mitochondrial electron transport
were found to have altered expression in
p5cs1-4 and the overall effect of p5csi-4
on their expression was dramatically
different than the effect of stress on wild

type.
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Fig S11: Differentially expressed genes
in p5cs1-4 stress vs. W.T. stress
compared to public microarray data
using the Genevestigator Signature
analysis tool.

A. Heat map with the p5cs1-4
expression data along the top and 50
most similar datasets below. The most
similar data sets were identified using
the Euclidean Distance option in
Genevestigator signatures comparison
too. The p5cs1-4 data was compared to
3283 “perturbations” (experiments
involving mutants, stress and hormone
treatments).

B. The 50 samples most similar to
p5csi-4 listed in the same order (top to
bottom) and in A. The Genevestigator
experiment number (AT-XXXXX) is listed
for each.

The samples most similar to p5cs1-4
were from experiments involving
Psuedomonas syringae innoculation of
atgsnor (S-nitrosoglutathione
reductase) mutants (Genevestigator
experiment number AT-00393. Other
experiments with some similarity in
expression pattern compared to p5csi-
4 involved mutants involved in salicylic
acid (SA) synthesis (sid2) or SA-related
signaling (ssi2, npr1) as well as other
pathogen-related signaling mutants or
overexpression lines (eds1, RPS4,
nudt7).
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Figure S12: RT-PCR check of lipid- and cuticle-related T-DNA mutants.

A. RT-PCR analysis of T-DNA lines. Mutants used, and size of the fragment amplified are
indicated. Primers used for the RT-PCR analysis are given in Supplemental Table S12.

B. Amplification of Actin8 reference gene in all samples used in A.



