
SUPPLEMENTAL DATA 

Supplemental Figure S1: Expression analysis of additional genes with shoot-specific 

response to hypoxia. Expression of selected hypoxia-responsive genes determined after 

treatment of seedlings with hypoxia for 2 and 8 hours in either light or darkness. Roots (R) and 

shoots (S) were harvested separately. One representative experiment out of three independent 

replicates is shown. The photo shows the RT-PCR bands separated by agarose gel electrophoresis 

and after staining with Serva DNA stain G. 
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Supplemental Figure S2: The gene expression changes are not due to CO2 deficiency. 

Expression of selected hypoxia-responsive genes determined after treatment of seedlings with 

hypoxia for 2 and 8 hours in light, supplemented with CO2 through the N2 gas flow (+CO2) or not 

(-CO2). One representative experiment out of three independent replicates is shown. The photo 

shows the RT-PCR bands separated by agarose gel electrophoresis and after staining with Serva 

DNA stain G. 
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Supplemental Figure S3: Lipid composition of membranes after submergence. Molecular 

species composition [mol%] of different membrane lipids in leaves kept under submergence or 

control conditions for 3 and 7 days. Data are means ± SD for five replicates. Asterisks mark 

significant differences between control and submerged conditions for each lipid (P<0.05, Tukey 

HSD test).  
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Supplemental Figure S4: Overlap of gene expression with other stresses. Heat map of the 51 

genes that are induced shoot-specific during two hours of hypoxia. Data are signal-log ratios of 

different stresses or genotypes versus respective controls and were obtained through the 

Genevestigator website (https://www.genevestigator.com/gv/plant.jsp, Hruz et al., 2008). Red 

color represents a signal-log-ratio of >0, green represents a signal-log-ratio of <0. 

 



Supplemental Figure S5: Expression analysis of additional low-Pi-responsive genes under 

hypoxia and phosphate deficiency. Expression of selected hypoxia-responsive genes 

determined after treatment of seedlings with hypoxia (H) for four hours or with phosphate 

deficiency (- Pi) for 48 hours in light. One out of two independent experiments with two 

individual samples is shown. The photo shows the RT-PCR bands separated by agarose gel 

electrophoresis and after staining with Serva DNA stain G. 
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Supplemental Figure S6: Gene expression in different signaling mutants. Heat map of 51 

genes that are induced shoot-specific during two hours of hypoxia. Data are signal-log ratios of a 

comparison of stress treatment versus control or genotype versus wildtype. Hypoxia and 

phosphate deficiency data are from Mustroph et al. (2009) and Bustos et al. (2010), respectively. 

Mutant data were from the following sources: prt6, ate1/2, Gibbs et al. (2011); Rap2.12 OE, 

Licausi et al. (2011); phr1, phl1, Bustos et al. (2010). Yellow color represents a signal-log-ratio 

of >0, blue represents a signal-log-ratio of <0. The list of genes is presented in Supplemental 

Table S1. 
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Supplemental Figure S7: Photoreceptors are not important for hypoxic gene induction 

under illumination. Expression of selected genes determined after treatment of wildtype and 

photoreceptor mutant (cry1/2, phot1/2, phyA/B) seedlings with hypoxia for four hours in light. 

The experiment was performed two times and one representative experiment with two samples is 

shown. The photo shows the RT-PCR bands separated by agarose gel electrophoresis and after 

staining with Serva DNA stain G. 

Tubulin

LBD41

MGD2

MGD3

At5g20790

PAP17

WT cry1/2

control hypoxia control hypoxia

phot1/2 phyA/B

control hypoxia control hypoxia

 



Supplemental Figure S8: The effect of norflurazon-mediated inhibition of photosynthesis on 

the phosphate deficiency response. Expression of selected genes determined after treatment of 

wildtype phl1 and phr1B seedlings with phosphate deficiency for 48 hours in light. Before stress 

treatment, plants were placed on norflurazon- (NF) containing medium or control medium for 

two days to inhibit carotenoid biosynthesis. One experiment out of two independent replications 

is shown. The photo shows the RT-PCR bands separated by agarose gel electrophoresis and after 

staining with Serva DNA stain G. 
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Supplemental Figure S9: Metabolite levels under hypoxia and phosphate deficiency. Levels 

of adenylates, sugars, starch and selected phosphorylated metabolites in seedlings after treatment 

with control (C) or hypoxia (H) for two hours or with phosphate deficiency (- Pi) for 48 hours in 

light or darkness. For hypoxia, roots (R) and shoots (S) were harvested separately, for phosphate 

deficiency whole seedlings were harvested. Data are mean values +/- SD of 5 to 7 replicates. 

Values with different letters represent significant differences between four treatment conditions 

for each tissue type (P<0.05, Tukey HSD test). n.s., no significant changes. 
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Supplemental Table S1: Expression data for the 51 genes of the heatmaps in Fig. 1 and 3. 

Signal-log-ratios of stress treatment versus control or mutant versus wildtype are shown. Genes 

were selected based on the criteria described in the Result section. Numbers represent the 

position in the heatmaps. The sources of the data are as follows: Misson et al. (2005), Mustroph 

et al. (2009), Bustos et al. (2010), Gibbs et al. (2011), Licausi et al. (2011), Woo et al. (2012). 

Supplemental Table S2: Selection of oxygen- or phosphate-deficiency response genes 

presented in Fig. 3C. Signal-log-ratios of stress treatment versus control and adjusted P-values 

are shown. Genes were selected based on the following criteria: SLR>1, Padj.<0.01. The sources 

of the data are Mustroph et al. (2009) and Bustos et al. (2010). 

Supplemental Table S3: Modification of photosynthesis pigments under submergence. 

Pigment composition [µmol or nmol/ g FW] in leaves kept under submergence or control 

conditions for 1, 3 and 7 days, and of seedlings treated with hypoxia for 2-8 or 24 hours. The 8-h-

value represents a value that was harvested one hour after the end of the day. Data are means ± 

SD for four biological replicates. Different letters show significant differences between control 

and submerged conditions for each pigment (P<0.05, Tukey HSD test).  

Supplemental Table S4: Primers and Arabidopsis accession numbers used in this study. 
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