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Supplementary Figure S1: Phylogeny of plant phosphofructokinase isoenzymes. PFK protein
sequences were obtained from Phytozome and aligned using ClustalW using the platform

https://www.genome.jp/tools-bin/clustalw#clustalw.aln. The phylogenetic tree was constructed
with function "build" of ETE3 v3.1.1 (Huerta-Cepas et al., 2016) as implemented on the
GenomeNet (https://www.genome.jp/tools/ete/). Species are abbreviated as follows: A,

Arabidopsis thaliana; Bradi, Brachypodium distachyon; Cre, Chlamydomonas reinhardtii;
Medtr, Medicago truncatula; Os, Oryza sativa; Sobic, Sorghum bicolor; Soly, Solanum
lycopersicum; Th, Trypanosoma brucei; Vocar, Volvox carteri. Protein IDs are found in
Supplementary Table S1b. PFKs from Arabidopsis are highlighted in red, the target isoform of
this study, AtPFKS5, is highlighted in green.
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Supplementary Figure S2: Genotype characterization of T-DNA and CRISPR mutants for
AtPFK4 and AtPFK5. (A, C) Gene models for AtPFK5 and AtPFK4, including site of
mutations. (B, D) Transcript levels of AtPFK5 and AtPFK4 in wildtype Col-0 and T-DNA
insertion mutant seedlings. Tubulin was used as the reference.



Supplementary Figure S3 (continued over the next pages): Alignment of plant
phosphofructokinase isoenzymes, which is the basis for the phylogenetic tree presented in
Supplementary Fig. S1. Cys residues are in red font, and conserved motifs are marked with

asterisks above the alignment.
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redox regulation. Cys to serine single and double mutations were introduced into A. thaliana

AtPFKS5 (A) and AtPFK3 (B;C). The variants were transiently overexpressed in tobacco
leaves. PFKs from the tobacco leaf samples were extracted with buffer containing 5 mM f-

mercaptoethanol (B-ME). After initial activity determination, samples were oxidized with 2.5
mM sodium tetrathionate (TT) for 20 min, and afterwards re-reduced with 5 mM dithiotreitol
(DTT). Upper case letters indicate significant differences for each isoform to buffer and GFP
control, lower case letters indicate significant differences among treatments for each isoform
at p <0.05 (ANOVA, Post-hoc Tukey test, n=3-6). The results are means + SD. (D-F) Details

of the protein alignment of conserved Cys in PFKs from A. thaliana and O. sativa. The

mutated Cys are marked with an arrow.
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Supplementary Figure S5: Representative pictures of five-week-old pfk5-CR1, pfk5-CR2,
pfk5-2 and wildtype Col-0 plants grown on soil (representative pictures from the experiment in
Figure 9C). One pot has the width of 5.3 cm.
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Supplementary Figure S6: Expression atlas of AtPFK5 from the eFP browser

(http://bar.utoronto.ca/, Winter et al. 2007, Mustroph et al. 2009).
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Supplementary Figure S7: Sugar content in leaves of five-week-old pfk5-CR1, pfk5-CR2,
pfk5-2 and wildtype Col-0 plants grown on soil, harvested at the end of the day. Data are means
+ SD of n=4. Letters indicate significant differences at p < 0.05 for glucose content (ANOVA,
Post-hoc Tukey test). Fructose, sucrose and starch contents were not significantly different

between genotypes.

Supplementary Table S1 (separate Excel file): Primer sequences (a) and Protein IDs (b) used
in this study
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