  Table S1 Feature calculation

The following details how to calculate the features used in this study. 
(1) Folding Energy
It’s the minimal folding energy calculated by RNAduplex from ViennaRNA package (http://www.tbi.univie.ac.at/RNA/). This feature was also used by miRanda (1), RNAhybrid (2), miRmap(3), etc. 
(2) Seed match
 Whether there existed a perfect pairing between 2-7 nt of miRNA? (1/0).  This feature was also by miRanda (1), targetScan (4), miRmap(3), etc. 
(3) Accessibility
The accessibility is a measurement of whether the target site region in the mRNA sequence is open for miRNA to binding.  The accessibility was proposed in (5). This feature was used in many miRNA target prediction tools: RNAhybrid (2), DIANA-microT web server (6), miRmap(3), etc.  The accessibility was calculated using RNAplfold with the following command as described in (7).  
RNAplfold –W 80 –L 50 –u 16.  
RNAplfold  is from the ViennaRNA package. 
The same parameter was used in many other studies (8,9). 
(4) AU content 
AU-rich elements (AREs) are found of many mRNA, it was reported as an important feature for miRNA-mRNA binding (10,11). This feature was used in TargetScan (4) as:  The local AU content reflects the transcript AU content 30nt upstream and downstream of predicted site.  Here, we used the same strategy. 
(5) Stem Conservation
The Stem conservation was calculated as the Average PhyloP sore in the miRNA-mRNA binding stem region. This features has been described in (12) and it was used by many  studies (e.g . (3,13))
(6) Flanking conservation
The Flanking conservation was calculated as the Average PhyloP sore in the 40nt upstream and 40nt downstream of the binding site.  This feature was also used by (3,13,14)
(7) Conservation Difference
This feature is calculated as the difference between the Stem conservation and Flanking conservation. This feature was also used by (13)
(8) m/e motif
This feature is about the paring probabilities at different positions of miRNA.  For each position of a miRNA, if it’s a pairing, we name it as m (matching), if not, we name it as e (else).  Then, we learned the probability of m/e at each position of miRNAs 

, where x is length of miRNA and pi is the probability of ‘m’ at position i of miRNA. 
(9) Total number of paired positions
This feature is calculated as the total number of paired positions for each miRNA-mRNA binding site. 
(10) The length of target mRNA region
This feature is calculated as the length of miRNA binding target site region. For example, if miRNA x binds to mRNA y and the binding site between x and y are 28 nts region on mRNA y, this feature is 28. Based on the distribution of the length of target mRNA region in the true CLASH miRNA target sites and negative control miRNA target site, the length of true miRNA target mRNA region is more concentrated on 20-24nt long.

(11) The length of the largest consecutive pairs
This feature is calculated as the length of the longest consecutive pairs. 
(12) Position of the largest consecutive pairs
This feature is calculated the relative position of largest consecutive pairs to to 5’ end of miRNA 
(13) The length of the largest consecutive pairs allowing 2 mismatches
This feature is calculated as the length of the longest consecutive pairs allowing 2 mismatches 
(14) The position of the largest consecutive pairs allowing 2 mismatches
This feature is calculated the relative position of largest consecutive pairs allowing 2 mismatches to to 5’ end of miRNA 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15](15) The number of paired positions at the miRNA 3’ end
Here miRNA 3’ end denotes the last 7 nt of the miRNA and this feature is calculated as the number of paired positions in the miRNA 3’ end. 
(16) The total number of paired positions in the seed region and the miRNA 3’ end
[bookmark: _GoBack]This feature is calculated as the total number of paired positions in the seed region and the miRNA 3’ end
(17) The difference between the number of paired positions in the seed region and that in the miRNA 3’ end
 This feature is calculated as the difference # of paired positions between the seed region and the miRNA 3’ end region. 
(18) Exon preference
This feature is showing the preference of miRNA-mRNA binding in terms of exons. Whether the miRNAs prefer to bind specific exons? This feature is calculated as the relative number of exons to nearest end (either 5’ or 3’ end). For example, if the miRNA binds to the first exon of the mRNA, the exon preference will be 0 (0-based). 
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