
Supplementary Fig. 1. Phylogeny of the 8-way alignment of rice genomes. Different subsets of genomes were used for the INSIGHT analysis (O. punctata, 

O. australiensis, O. officinalis, O. longistaminata, O. sativa, O. nivara, O. glaberrima, O. barthii, O. glumaepatula, O. ruffipogon, O. brachyantha) and the 

classical analysis of conserved noncoding sequences where genomes with a lower tendency for introgression with the sativa reference were preferred 

(Leersia perrieri, O. brachyantha, O. australiensis, O. officinalis, O. punctata, O. barthii, O. sativa*, O. glaberrima).
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Supplementary Fig. 2. PRO-seq read distribution within and around protein-coding genes. Density plot of PRO-seq read signal around genes (grey box) (1kb 

upstream and 1kb downstream). Reads were aligned in both sense and antisense directions relative to the direction of gene transcription. Prominent promoter-

proximal pausing (green stars), as well as accumulation of RNA polymerases at the 3’ end of the genes (red stars) is evident.
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Supplementary Fig. 3. Emission parameter correlation comparison heat map. ChromHMM compare models shows convergence in emission correlations of 

models with fewer states relative to a 50 state model. Rows corresponds to a state from a 50 state model, and columns models. The intensity of a cell 

indicates the maximum emission parameter correlation of any state in the model of the column with the state of the row from the 50 state model. See Fig. 2c 

for the 20 emission parameters used in the FitCons analysis. 
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Supplementary Fig. 4. ρ scores validation between randomized fitCons classes and actual fitCons classes. The distribution of ρ scores across classes was 

compared with ρ scores for similarly sized classes transposed to random chromosomes to assess whether classes appeared to be more coherent than would 

be expected from a randomized model. a, ρ scores from randomized fitCons locations (average of 10 replicates) b, ρ from actual fitCons locations. The ρ 

distribution of classes with randomized genomic locations tended towards zero as block count increased, differing markedly from the observed trend in which a 

subset of high block count classes retained a high ρ.

Rho from Randomized fitCons locations (average of 10 replicates).  Randomization achieved 
by Chromosome swapping.  Axes: (X) Log10 count of blocks in class, (Y) mean Rho for class 
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Rho from Actual fitCons locations (average of 10 replicates).  
Axes: (X) Log10 count of blocks in class, (Y) mean Rho for class 
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Supplementary Fig. 5. Log expression predicted from fitCons class distribution 500bp downstream of genes against log gene expression (see Methods). 

-2.5 -0.5 1.5 2.0-2.0 0.0-1.5 -1.0 0.5 1.0

80

60

40

20

0

-20

-40

Predicted expression

Observed expression

500 bps downstream of genes



Supplementary Fig. 6. Intron ρ scores and effect of nearby coding sequences (CDSs). The ρ score of introns, when masked for detected conserved non 

coding sequences (CNSs) is indicated (right) for introns of various sizes (left, in nucleotides length). We detect a bias of higher ρ scores for introns that are 

smaller in size. ρ scores generally decreases as intron length increases and the decrease in ρ is more than would be expected from a dispersal of the same 

number of elements into a larger space, suggesting background selection. We detect a drop in ρ scores in introns longer than 200nt, suggesting strong linkage 

in the 1-199nt distance range. 
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Supplementary Fig. 7. Three categories of noncoding (NC) fitCons classes highlighted in this study. a, 3D plot (see Supplementary web data http://

purugganan-genomebrowser.bio.nyu.edu/greenInsight/3dscatter/ for actual model) showing the spatial organization of the 246 classes along three axes 

y=ρ, x=ATAC enrichment, and z=PRO-seq enrichment. The three categories of classes are a subset of the 246 genome classes and are color-coded, 

while the remaining classes are labeled in red. Conserved classes are evident at high-ρ (green), Open Chromatin classes are evident with a high ATAC 

enrichment (blue), while Enhancer Candidates (yellow) show PRO-seq enrichment and generally open chromatin but with little enrichment for ρ values. 

Note that some classes with both ATAC enrichment and conservation were collapsed for the figure to one of the two classes b, Enriched 6-8bp motifs 

identified across all classes by Homer were used to hierarchically cluster the classes (DChip, classes n = 246, IUPAC consensus motifs 6-8bp 

(covariates) n = 5,549 , individual motif instances n = 8,357,163). The motif enrichments suggest a primary complexity-linked bifurcation that can 

partition the majority of low ρ/accessible associated site classes from high ρ/conserved classes. This is evident although less clearly by PCA (DChip, 

numbers as in b) (c).
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Supplementary Fig. 8. Motif analysis of  a subset of 10,000 Conserved class sites (length = 0.35 Mb). Top 20 de novo motifs generated by the 
software Homer in which p-values and enrichment are modeled relative to a modified cumulative hypergeometric distribution (for more information see: 
http://homer.ucsd.edu/homer/motif/ ). Red stars indicate possible false positive motifs.



Supplementary Fig. 9. Motif analysis of  a subset of 10,000 Open Chromatin class sites (length =  0.36 Mb). Top 20 de novo motifs generated by the 
software Homer in which p-values and enrichment are modeled relative to a modified cumulative hypergeometric distribution (for more information see: 
http://homer.ucsd.edu/homer/motif/ ). Red stars indicate possible false positive motifs.	



Supplementary Fig. 10. Motif analysis of the Enhancer Candidates classes (sites n = 1,000, length = 0.48Mb). Top 20 de novo motifs generated by the 
software Homer in which p-values and enrichment are modeled relative to a modified cumulative hypergeometric distribution (for more information see: 
http://homer.ucsd.edu/homer/motif/ ). Red stars indicate possible false positive motifs.	



Supplementary Fig. 11. Outline of the greenINSIGHT pipeline. Each single-line box represents a command/script. See Methods for more details. 
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Supplementary Fig. 12. Tajima's D for all fitCons classes. a, Distribution of Tajima’s D across fitcons classes. b, Tajima's D versus ρ.    
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