Benchmarking procedure: MicroRNA discovery by similarity
search to a database of RINA-seq profiles
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1 Performance of miRanalyzer on the dataset of short reads
corresponding to 1,361 ncRNA read profiles

As part of benchmark, we evaluated the performance of an already published tool, miRanalyzer [1]
for miRNA prediction. We used the reads corresponding to 1,361 ncRNAs that were used to evaluate
the performance of our method as an input dataset to miRanalyzer. We evaluated the performance of
miRanalyzer at 11 different posterior probability thresholds (0.00, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35,
0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, 0.95, 1.00) using two modes

e Default (miRBase and model): In this mode, miRanalyzer made predictions by first mapping
reads to known miRNAs from miRBase followed by using random forest model for the remaining

set of reads.
e Model: In this mode, all the predictions are exclusively based on random forest model.

We first determine all the coordinates corresponding to 1,361 ncRNAs that have a prediction from miR-
analyzer at the threshold of 0.0. Next, we consider these set of coordinates as the ‘mapped coordinates’
corresponding to which miRanalyzer have successfully mapped the reads and have made predictions. In
total, we obtained 989 and 1,054 ‘mapped coordinates’ when using default and model search modes of
miRanalyzer, respectively. Using the ‘mapped coordinates’, we then evaluated the performance of miR-
analyzer for rest of the thresholds. We determine the True Positives (TP), True Negatives (TN), False

Positives (FP) and False Negatives (FN) as follows

e TP: the total number of mapped coordinates (miRNA) that have a corresponding prediction.

e TN: the total number of mapped coordinates (non-miRNA) that do not have a corresponding

prediction.
e FN: the total number of mapped coordinates (miRNA) that do not have a corresponding prediction.

e FP: the total number of mapped coordinates (non-miRNA) that have a corresponding prediction.
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Supplementary Figure S1. Performance of miRanalyzer on the dataset comprised of short reads
corresponding to 1,361 ncRNAs that were used to evaluate the performance of our method. A high
AUC of 0.94 and 0.95 is observed for the set of coordinates (mapped) corresponding to which
miRanalyzer made a prediction using default and model search modes, respectively. Also shown is the
performance of miRanalyzer evaluated for all the coordinates corresponding to 1,361 ncRNAs
irrespective of their mapping status. All the coordinates for which no prediction is made are considered
false positives. Here, a low AUC of 0.68 and 0.64 is observed for default and model modes of search,
respectively. In this context, our method showed an AUC of 0.93 on this dataset. Please note that for
all the four ROC curves, lines have been extrapolated to 0,0 coordinate for completeness. However, the
AUC has been computed prior to extrapolation of the curves using the ‘Trapezoidal rule’ that is

commonly used to compute the AUC, such as in pROC [2]



2 Performance of our method based on alignment of miRNA
read profiles on the short RNA-seq dataset (GSE10829) used
in the original paper on miRanalyzer

We retrieved short Reads from GEO [3] and mapped it against human genome assembly (hgl9) using
segemehl [4] with default parameters. The mapped reads are then analyzed for miRNA prediction based

on their alignment to a database of miRNA read profiles (miRRPdb).
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Supplementary Figure S2. ROC curve analysis for the prediction performance of our method on an
independent dataset that was used to benchmark miRanalyzer in their original study. A high AUC of
0.92 was observed that is consistent with the AUC of 0.93 that we observed on the benchmark dataset
comprised of reads corresponding to 1,361 ncRNAs. An AUC of 0.98 has been reported for miRanalyzer
on the same dataset.
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