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FIGURE S1: New mutants of AIM1 (aim1-2, aim1-3), CTS (cts-10), KAT5 (kat5-3) and AAE11 (aae11-1) 
described in this study. The names of primers used for genotyping and for gene-specific RT-PCR are indicated in 
the panels above and the primer sequences are provided in TABLE S1. Photographs of agarose gels show the 
RT-PCR results used to confirm the absence of full-length mRNA. ACTIN2 was used as a loading control. RNA 
was extracted from rosette leaves or flowers using Qiagen RNeasy Plant Mini kit, or from imbibed seeds with the 
Sigma Spectrum Plant Total RNA kit according to manufacurers’ protocols. RNA (1 µg) was treated with Turbo 
DNAse (Ambion AM2238) and cDNA synthesised with iScript (Biorad 170-8891) as described in Wiszniewski et 
al. (2012). Details of the cited articles are provided in the main text. 

Primers for genotyping of pxa1-3 (SALK_002100):
Genomic DNA: SALK_015092_LP / SALK_015092_RP
T-DNA instertion: SALK_LBa1 / SALK_015092_RP
RT-PCR: SALK_015092_RP / CTS-0-R

Primers for genotyping of cts-10 (SALK_015092):
Genomic DNA: CTS-7-F / CTS-7-R
T-DNA instertion: SALK_LBa1 / CTS-7-F
RT-PCR: CTS-7-F/ CTS-7-R

The cts-10 T-DNA insertion (SALK_015092) is located just to the 5’ of the 
start codon, while that of pxa1-3 (SALK_002100) is close to the stop codon. 
Although full length transcripts are absent in both of these alleles, a truncated 
transcript that includes at least the 5’ part of the RNA appears to be stable in 
pxa1-3. pxa1-3 and cts-10 both appear to be null alleles, and show negligible 
germination in the absence of sugar, and very limited germination even when 
grown media supplemented with 1% sucrose.
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Primers for genotyping of both aim1-2 (SALK_023469) and 
aim1-3 (SALK_067047): 
Genomic DNA: SALK_067047_LP + SALK_067047_RP
T-DNA instertion: SALK_LBa1 + SALK_067047_RP
RT-PCR: SALK_067047_LP + SALK_067047_RP

aim1-2 and aim1-3 both exhibit characteristics similar to 
aim1-1 in that they are 2,4-DB resistant, and are essentially 
infertile due to gross abnormality of the inflorescences (see 
Richmond et al. 1999). aim1-2 produced limited amounts of 
seed when grown under short day conditions, and these were 
analysed in the present study along with a wild type control 
grown under the same conditions.

Primers for genotyping kat5-3 (SAIL_567F03):
Genomic DNA: SAIL_567F03_LP / SAIL_567F03_RP
T-DNA instertion: SAIL_pCSA110_LB3 / SAIL_567F03_RP
RT-PCR: KAT5_RT_LP / KAT5_RT_RP

Like other knockout alleles of KAT5, kat5-3 exhibits no obvious phenotype 
when grown under standard condtions (see Wiszniewski et al. 2009).

Primers for genotyping aae11-1 (SM_3_149):
Genomic DNA: SM_3_149_LP / SM_3_149_RP
T-DNA instertion: SM_Spm32 / SM_3_149_RP
RT-PCR: SM_3_149_LP / AAE11_RT_R

aae11-1 exhibits no obvious phenotype when grown under 
standard condtions. The gene appears to be expressed in flowers 
and transcript was absent from wild-type rosette leaves (left) and 
imbibed seed (not shown)
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FIGURE S2. Phylogenetic analysis of plant multifunctional (MFP) proteins. Almost without exception, land plants (including 
“mosses”) encoded two MFP isoforms, that grouped into clades corresponding to AIM1 and MFP2. In contrast, Chlorophytes 
(green algae) had only one MFP protein per genome, indicated below as ancestral “aMFP”. These observations suggest that the 
duplication occurred early in land plant evolution and has been selected ever since. Poales (grasses) have maintained an additional 
MFP duplication in the MFP2 grouping. As noted by Arent et al. (2010, cited in the main text), AIM1-like sequences appear to be 
primarily distinguished by conservation of residues in the binding pocket of the enoyl-CoA hydratase domain. However, such 
conservation is not seen in the AIM1 representatives from the “mosses”.

The Arabidopsis thaliana MFP2 protein sequence was 
used as a BLAST query to retrieve MFP protein sequences 
from the Phytozome database (v9.1) of sequenced plant 
genomes (http://www.phytozome.org/). Genious v6.1.6 
(http://www.geneious.com/) was used to perform multiple 
sequence alignment (with the MAFFT plugin) and a 
maximum likelihood phylogenetic tree was calculated 
using the PHYML plugin with the WAG substitution 
model and 1000 bootstrap replicates. Numbers at nodes are 
percent bootstrap agreement. Major clades are named after 
similarity to Arabidopsis thaliana AIM1 (At4g29010) and 
MFP2 (At3g06860), highlighted with red boxes. The 
taxonomic order of the selected groups of species is 
annotated to the right (“mosses” is shorthand for 
Bryophyta/ Lycopodiophyta). The scale bar indicates 
substitutions per site.
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