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Figure S1. The method of identifying conserved exon-exon junctions (EEJs). The compared EEJs must belong 
to one-to-one orthologous between two species, and 100 bp sequence from the flanking upstream and downstream 
exons of each junction were combined (in total 200 bp sequence) to represent the EEJ. In addition to the outer 
EEJ, if inner EEJs exist due to AS, all EEJs sequences were used for comparison, and only EEJ pair that are the 
best reciprocal blast hit between two species were regarded as conserved EEJs. All scenarios in the figure assume 
the AS exists in species A but not in species B. (AltD: alternative 5’ donor site; AltA: 3’ acceptor site; IR: intron 
retention; ES: exon skipping).
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Figure S3. The subsampled 17M reads are sufficient to reveal the AS evolution in the studied species. (A), the scale of 
subsampling and the splicing junction recovery rate are shown in left and right, respectively. The scale of subsampling 
is calculated as the ratio of 17M reads relative to the total number of available reads, and the splicing junctions recovery 
rate is calculated as the number of splicing junctions that are identified from 17M reads relative to the number identified 
from total reads. (B), the saturation curve of detecting splicing junctions with different sequencing depths. X-axis refers 
to the number of sub-sampled reads. Y-axis refers to the percentage of detected splicing junctions relative to the total 
number of splicing junctions detected from 36 million reads. Leaf samples from N. attenuata and A. thaliana are shown 
in blue and red colors, respectively. (C) and (D), heatmaps depict species-specific clustering based on the full dataset 
(all available reads) using PSI values (C) and presence and absence of AS (D). In total, junctions from 1,306 (C) and 
5,002 (D) orthologous genes were used for the clustering. Numbers present in each branch node represent the 
approximately unbiased bootstrap value calculated from 1,000 bootstrap replications. The color code above each heatmap 
represents species, tissue, and treatments.
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Figure S4. Different types of AS all show species-specific clustering pattern. Heatmaps depict species-specific 
clustering based on presence and absence of AS from one-to-one orthologous genes present among all four species 
(n = 3,857). (A), alternative 3’ acceptor site (AltA). (B), alternative 5’ donor site (AltD). (C), intron retention (IR) 
and (D) exon skipping (ES). Numbers at each branch node represent the approximately unbiased bootstrap value 
calculated from 1,000 bootstrap replications. The color code of the heatmap represents species, tissue, and treatments.
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Figure S5. Similarity of gene expression (GE) among different plant species. (A) and (B), PCA and complete linkage 
heuristic clustering of different tissues based on normalized gene expression of one-to-one orthologues genes among 
the four eudicot species (n = 5,745). (C) and (D), PCA and complete linkage heuristic clustering of different organs 
based on normalized gene expression of one-to-one orthologues among the three Brassicaceae species (n = 15,969). 
Numbers at the branches represent the approximately unbiased bootstrap value calculated from 1,000 bootstrap 
replications.
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junction in tomato (Solyc01g111140.2.1).
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Figure S11. The nucleotide composition of constitutive and alternative splice sites and their surrounding sequences 
among five plant species. 
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Figure S12. The complete linkage hierarchical clustering of splice site motifs among different plant species. The 
distance was measured by the Pearson correlation. The number at each branch node represents the approximately 
unbiased bootstrap value calculated from 1,000 bootstrap replications.
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Figure S16. The area under the curve (AUC) from the deep learning models in tomato, A. lyrata and C. rubella. (A), 
alternative 5’ donor (AltD). (B), alternative 3’ acceptor (AltA). For each model, the model performance including 
AUC, accuracy, specificity and significance are also shown.
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Figure S17. Changes of the cis-regulatory elements affect the divergence rate of AltD (A) and AltA (B) between 
species. The bar plots display the percentage of conserved AS in the group that UA, polypyrimidine tract (PPT) and 
branch site (BS) are different or same between two closely related species (Nat: N. attenuata, Sly: Tomato, Ath: 
A. thaliana, Aly: A. lyrata), the asterisks indicate the significance as determined by Fisher's exact test (P < 0.05).
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Figure S18. Factors that affect the rapid divergence of AS between plant species. Factors involved in AS divergence 
between N. attenuata and tomato, A. lyrata and A. thaliana and A. lyrata and C. rubella of (A) alternative 5’ donor site 
(AltD) and (B) alternative 3’ acceptor site (AltA) are shown. The number upon each arrow indicates the proportion of 
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contribution are indicated by gray dotted lines. 
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