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Fig. S1. Total length of the LSC, IRs, and SSC sequences in the Ranunculeae 

plastomes examined in this study. IR, inverted repeats; SSC, small single-copy; LSC, 

large single-copy. 

 

Fig. S2. Plastomes of seven species from four genera of Ranunculeae. (a) Ficaria 

verna, (b) Halerpestes sarmentosa, (c) Oxygraphis glacialis, (d) four species of 

Ranunculus. The genes inside and outside of the circle are transcribed in clockwise 

and counterclockwise directions, respectively. Genes belonging to different functional 

groups are shown in different colors. The thick lines indicate the extent of IRA and 

IRB that separate the genomes into SSC and LSC regions. IR, inverted repeats; SSC, 

small single-copy; LSC, large single-copy. 

 

Fig. S3. Scatter plot of GC3s contents of protein-coding genes of Ranunculeae 

plastomes. GC3s, G or C in the third codon positions. 

 

Fig. S4. The plastid phylogenomic tree of Ranunculeae. Maximum likelihood 

bootstrap support values are shown above the branches. 

 

Fig. S5. Comparison of the LSC, IRs, and SSC region boundaries of plastomes within 

Ranunculeae. IR, inverted repeats; SSC, small single-copy; LSC, large single-copy. 

 

Fig. S6. Character reconstructions for amino acid sites of the eleven genes under 

positive selection. Amino acid sites are listed in Table S7 in details. Character states 



of amino acid sequences were coded A, B, C, and D, as referred to Table S7. Genes 

positively selected in Ceratocephala and Myosurus are in red; genes positively 

selected in Ceratocephala are in blue; genes positively selected in Myosurus are in 

green. 

 

Fig. S7. Changes through time plots generated from sampled stochastic character 

maps for the eleven genes under positive selection. For each gene the mean rate of 

changes per unit time is shown. Gene names are given above the plots and their colors 

are the same with those in Fig. S6. The five dashed lines in each graph represented 34, 

23.03, 17, 13.9 and 3.3 Ma, respectively; the colored line indicates the significant rate 

change point. Asterisk indicates a significant difference (p < 0.05; see Table S8 for 

details). 
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