Supplemental File 4 – Arabidopsis1001-MutationAnalysis.
Analysis of all clusters found to have plastid-targeted and nonplastidial sequences for Arabidopsis1001 dataset. 

Tab 1—Arabidopsis1001-MutationAnalysis
· Analysis of multiple sequence alignment files between unique plastid-targeted protein and closest non-targeted evolutionary neighbor as determined by RAxML and subsequent MUSCLE analysis. Report of alignment length, whether the pair is a gene duplication (same genome), gene isoform or alternative start site (same parent ID), % ID for transit peptide and mature peptide sequence, position and length of insertions and deletions, position and type of SNP/residue substitution, and assignments for dominant type of mutation in each cluster. 
Tab 2—SNP analysis
· Converts residue substitutions into major biochemical classes and generates overall report for number of conservative and nonconservative mutations, as well as detailed analysis for type of biochemical substitution. 
Tab 3—Indel Analysis
· Histograms for size of Insertion and deletion events
Tab 4—Final
· Overall net change in residues (residue substitutions (SNPs) + Insertions and Deletions). Calculated as Plastidial – Nonplastidial over the alignment length of the transit peptide. 
Tab 5 – Mature-Subs
· Analysis of residue substitutions, insertions, and deletions in the mature portion of the protein (downstream of transit peptide alignment)
Tab 6—ThirdsSubAnalysis
· Residue frequency for first 20, middle 20, and last 20 amino acids of predicted plastid transit peptides for insertions, deletions, and residue substitutions. Also generates conserved/nonconserved mutation counts. 
· Net change between plastidial and nonplastidial sequences (Plastidial – Nonplastidial frequency) 
Tab 7—TaxDist
· Determines the frequency of unique plastid-targeted proteins for each accession and each taxonomic subgroup within Arabidopsis1001. 
Tab 8—TaxCont 
· List of accessions with novel plastid-targeted proteins for all clusters containing both predicted plastidial and nonplastidial sequences.
Tab 9—RaxMLfiles
· Results from “RAxMLExtractor-Simplified.pl” program (Scripts; Additional File 1). Reports cluster, Newick-formatted tree, pair of sequences at the point of transit peptide divergence, and whether the sequence was found to represent a monophyletic, polyphyletic, basal (ancestral) plastidial sequence, and gain or loss of the transit peptide. 

