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Appendix Figure S1. ORFs of NCYM and an example of ORF dominance calculation.  

(A) NCYM cDNA sequence.  

(B) Coding prediction of NCYM by CPAT (http://lilab.research.bcm.edu).  

(C) Translated amino-acid sequence of NCYM in the three frames in the 5ʹ to 3ʹ (sense) direction. Red 

characters, pORF; blue characters, secORFs. Stop codons are shown as asterisks.  

(D) Calculation of ORF dominance and F(x) for the NCYM transcripts. The length of pORF is 109 

and the sum of secORF lengths is 83; therefore, the ORF dominance is 0.568. 
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Appendix Figure S2. Relationships between the relative frequencies of coding and noncoding 

transcripts for human and mouse ORF dominances.  

(A) Histogram of ORF dominance relative frequencies in coding, f(x), and noncoding, g(x), human 

transcripts with random shuffling controls using human data sets from RefSeq.  

(B) Histogram of ORF dominance relative frequencies in coding, f(x), and noncoding, g(x), human 

transcripts with observed data (left), random controls (center), or random shuffling controls (right) 

using human data sets from Ensembl. 

(C) Relative frequencies of coding, f(x), and noncoding, g(x), transcripts calculated using mouse data 

sets from RefSeq (upper panels) or Ensembl (lower panels). 
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Appendix Figure S3. ORF dominances ≤ 0.65 correlate with protein-coding potential, F(x), in 

human and mouse transcripts.  

(A) Relationship between ORF dominance and F(x) in a human data set from Ensemble and random 

controls (center). Randomly shuffled controls (right) were generated from human data sets from both 

Ensemble and RefSeq.  

(B) Relationships between ORF dominance and F(x) in mouse transcripts using data sets from RefSeq 

(upper panels) or Ensembl (lower panels). 
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Appendix Figure S4. Relationships between ORF dominance and the relative frequencies of 

coding and noncoding transcripts in archaea. Phylogenetic tree for nine archaeal species and 

histogram of f(x) (white) or g(x) (black) in the observed data (left) and in nucleic-acid–scrambled 

controls (right). ORF dominances with highest f(x) are indicated in the histograms. The lineage of one 

archaea species (Nitrososphaera viennensis EN76) is unknown and therefore it was excluded from the 

phylogenic tree. Odom was calculated using the ORF dominance distribution of observed data. 
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Appendix Figure S5. Relationships between ORF dominance and the relative frequencies of 

coding and noncoding transcripts in plants. Phylogenetic tree for 12 plants and histogram of f(x) 

(white) or g(x) (black) in the observed data (left) and in sequence–scrambled controls (right). ORF 

dominances with highest f(x) are indicated. Odom was calculated using the ORF dominance distribution 

of observed data. 
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Appendix Figure S6. Relationships between ORF dominance and the relative frequencies of 

coding and noncoding transcripts in the species shown in Figure 6. Phylogenetic tree for 24 

cellular organisms and histograms of f(x) (white) or g(x) (black) for ORF dominances (left) and ORF 

coverage (right). Odom and Ocov were calculated using the distribution of observed data. 
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Appendix Figure S7. Relationship between the overlaps of ORF coverage distributions and 

effective population sizes. Dot plots of Ocov and Up (left) or Ne (right). These relationships are 

approximately logarithmic or exponential, respectively. White, gray, and black dots indicate bacteria, 

unicellular eukaryotes, and multicellular eukaryotes, respectively. 
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Appendix Figure S8. Relationship between ORF dominance and protein-coding potential, F(x), 

for 32 eukaryotes. Data sets from Ensembl (observed data, used in Figure 7) and random controls. 

Mouse and human data are identical to those shown in Supplementary Figure 3. Shapes of approximate 

functions are shown as L or C, indicating linear (in black) and constant (in red) functions, respectively. 

Numbers of lncRNAs with ORF dominance 0.05 were < 5 in U. americanus, C. canadensis, and G. 

gorilla. Therefore, we eliminated the F(0.05) from these species for the approximation by linear 

functions (asterisks). 
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Appendix Figure S9. ORF dominance distributions of lncRNAs in tissues from four mammals.  

(A-D) Scheme illustrating of tissues used in calculation of ORF dominance (left). Mature testes and 

other tissues are indicated as black and gray circles, respectively. ORF dominance distributions (right) 

for mature testes and other tissues are indicated as black and gray lines, respectively. 
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Appendix Figure S10. Relationships between tissue specificity and ORF dominance distributions 

for noncoding transcripts from four mammals.  

(A-D) Relationship between specificity of expression and numbers of transcript (left). Transcripts with 

specific expression show high ORF dominance (right). Line intensity increases with increasing 

specificity of gene expression. 
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Appendix Figure S11. Relationships between tissue-specificity and ORF dominance 

distributions for coding transcripts  

(A, B) Human cell lines (A) or tissues (B). Relationship between specificity of expression and 

numbers of transcript (left). Transcripts with specific expression show high ORF dominance (right). 

Line intensity increases with increasing specificity of gene expression. 

 
 
 


