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Supplementary Fig. S1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Fig. S1. Schematic presentation of the workflow applied to determine the evolutionary history of Lon proteases.  
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Supplementary Fig. S2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Fig. S2. Lon4 is co-expressed with pistil specific genes. 

(A) Co-expression analysis of genes that share the Lon4-specific CREs. The octagons 

represent transcription factors. Conservation of co-expression profile identified in non-

plant species is shown by the orange line.  

(B) Graphical display of genes expression pattern within the floral organs. Levels of 

absolute expression are shown by the heat-map. 
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Supplementary Fig. S3.  

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Fig. S3. Correction of Lon3 and Lon4 mutations reconstitutes the N-

terminal targeting domain to Lon1 twin presequences. 

(A) Nucleotide sequence alignment of the N-terminal domain showing the two in-frame 

ATG of Lon1 and the mutations present at this region of Lon4 and Lon3. Single and 

double asterisks show the position of the first and second translation initiation codon. 

(B) Reversion of the amorphic mutations reconstitutes Lon4 and Lon3 N-terminal 

targeting domains to twin presequences. 

(C) Computational predicted subcellular targeting of Lon4 and Lon3 acquired twin 

presequences. The first N-terminal extension of Lon4 and Lon3 encompassing the 

amino acid residues between the two ATG initiation codons, is predicted to be similar 

to a transit peptide. The N-terminal portion downstream of the second ATG possesses 

properties for dual-targeting. The values range from 0 (no prediction score) to 1 (highest 

score probability). 
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Supplementary Fig. S4. 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Fig. S4. Conservation and dissimilarities of the PTS1 motif in Lon 

peroxisomal homologs. 

 

  



6 
 

Supplementary Fig. S5. 

 

 

 

 

 

 

Supplementary Fig. S5. The N-terminal extension of Lon1-like homologs from 

Sapindales and Brassicales encoding a chloroplast transit peptide for dual-targeting 

with twin presequences. Single and double asterisks show the position of the first and 

second translation initiation codon. 
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Supplementary Fig. S6.   
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Supplementary Fig. S6. Molecular modeling of the sensor- and substrate-

discrimination (SSD) domain reveals the functional features of Lon proteases. The Lon 

protein accessions and the coordinates of the SSD domains are shown in Supplementary 

Table S3. The analysis was performed on the basis of known crystallographic data 

mainly available from AAA+ proteins and bacterial Lon proteases, which were 

automatically detected by the Phyre2 Protein Fold Recognition Server 
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(www.sbg.bio.ic.ac.uk/phyre2). The ribbon model was generated in PyMol 

(www.pymol.org). 

 

http://www.sbg.bio.ic.ac.uk/phyre2
http://www.pymol.org/

