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Figure S2. DANSR’s heuristic algorithm in optimizing small RNA boundary prediction. 

Figure S3. Detailed DANSR decision tree model to identify annotated and novel small RNAs. 

Figure S4. Accurate detection of small RNA read clusters overlapping protein-coding exons. 
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Figure S1. Diversity and functions of small noncoding RNA species. In the full-length range 

(17-200nt), a diverse range of small noncoding RNA species have been shown to contribute to 

human development and disease, including both microRNA (<35nt) and mid-sized small 

noncoding RNAs (36-200nt). In contrast, long noncoding RNAs (lncRNA) are >200nt in length.  
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Figure S2. DANSR’s heuristic algorithm in optimizing small RNA boundary prediction. (A) 

Small RNA sequencing reads are assigned a weight calculated based on supporting overlapping 

reads, and low-weight reads are excluded to optimize small noncoding RNA boundary discovery. 

(B)-(D) Executing our algorithm shows significant improvements in boundary discovery for small 

RNAs with various length ranges.  
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Figure S3. Detailed DANSR decision tree model to identify annotated and novel small 

RNAs. 
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Figure S4. Accurate detection of small RNA read clusters overlapping protein-coding 

exons. While tools such as Manatee report expression from many protein-coding exons as novel 

small RNAs, DANSR’s boundary optimization and decision tree algorithms ensure accurate 

reporting of small RNA clusters which overlap protein-coding exons. (A) A known snoRNA that 

overlaps TPT1; (B) a known miRNA that overlaps GNAI3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GRCh38

SNORA31B

chr13 45,336,40045,336,300 45,336,500

TPT1

[0 – 453]

GRCh38

hsa-miR-197-3p

chr1 109,598,950109,598,930 109,598,970

GNAI3

[0 – 188]

109,598,990

(A )

(B )



 6

 

Figure S5. Discovery of novel mature miRNAs with associated hairpin precursors in deep-

sequenced CRC samples. (A) Novel miRNA (length 23) with its predicted hairpin structure based 

on up to 40 additional nucleotides extracted in the 3’ direction of the remaining portion of the 

miRNA; (B) Novel miRNA (length 24) with predicted hairpin structure in the 5’ direction. 
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Table S1. Limitations of existing small RNA analysis tools. Existing small RNA analysis tools 

optimized for processing short sequencing reads (17-35 nucleotides) to monitor microRNA 

expression, are not suitable to analyze deep sequencing data with various read lengths. Six 

representing existing tools and their limitations are summarized in the table. On the other hand, 

DANSR is optimized and validated to analyze deep sequencing data with various read lengths.  
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Table S2. Institutional colon cancer cohort with matched normal and metastatic samples. 

 

Please refer to Table S2.xlsx.  
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Table S3. Small noncoding RNAs discovered and quantified in colorectal cancer samples. 

 

Please refer to Table S3.xlsx.  
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Table S4. Differentially expressed small noncoding RNAs in colorectal cancer. 

 

Please refer to Table S4.xlsx.  


