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Extended Data Fig. 5 | Cumulative occupation of the venation architectural 
spaces for different plant clades over the geological time. First (PC1) and 
second (PC2) principal components of leaf venation architecture traits (VD, MST, 
ER, CR) at three vein sizes (small, medium, large) across plant clades. (a) Present; 
(b) 5 million years ago (Ma); (c) 25 Ma; (d) 50 Ma; (e) 75 Ma; (f) 100 Ma; (g) 150 Ma; 

(h) 200 Ma; (i) 250 Ma; (j) 300 Ma; (k) 350 Ma; (l) PCA loadings separated from the 
PCA scored for ease of visualization. 95% confidence ellipses enclose the data at 
each clade. Colored inserts illustrate some of the changes in architectural designs 
over time.
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Extended Data Fig. 6 | Results of time-series analysis for identifying potential 
abiotic (global CO2 atmospheric concentration and global mean temperature) 
and biotic (insect diversification rates) drivers of leaf venation architecture 
evolution in vascular plants. Vein density (VD, mm mm−2) of small (a-c) and 
medium (d-f) veins; Minimum spanning tree ratio (MST) of small (g-i) and 

medium (j-l) veins; Loop circularity ratio (CR) of small (m-o) and medium (p-r) 
veins; Disparity metrics of sum of variances (s-u) and median of centroids (v-y). 
Venation traits (VD, MST, CR) depicted in a-r were obtained by collating ancestral 
state estimates at the phylogenetic tree internal nodes to measured trait values 
at the tree tips.
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