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MIRBASE length/nt

version mean Q1 median Q3

plant pre-miRNAs

10.0 150.8±72.6 105 130 177
11.0 147.6±72.1 103 126 171
13.0 147.0±71.5 103 126 170
14.0 145.7±71.9 102 125 170

non-plant pre-miRNAs

10.0 87.7±14.0 78 86 97
11.0 87.2±15.6 77 86 97
13.0 89.0±15.8 78 87 97
14.0 87.2±15.9 76 86 97

Figure S1: Length distribution of pre-miRNA in different versions of MIRBASE. Left: Data for
plant pre-miRNAs in MIRBASE versions 10, 11, 13, and 14 are given in yellow, orange, red, and black,
respectively. Mean and standard deviation are marked by a star and dotted lines. Median (thick vertical
bar), quartiles, and outliers are depicted as box plots. Right: Values in tabular form.

2



0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.0 0.1 0.2 0.3 0.4 0.5 0.6
f
m
iR
N
A

fnt

fA = 0.255 ± 0.056
fC = 0.214 ± 0.053
fU = 0.298 ± 0.056
fG = 0.232 ± 0.052

MIRBASE fnt

version A C U G

plant pre-miRNAs

10.0 0.249±0.056 0.221±0.051 0.291±0.057 0.239±0.051
11.0 0.249±0.054 0.220±0.051 0.294±0.055 0.237±0.049
13.0 0.252±0.056 0.217±0.053 0.296±0.056 0.234±0.051
14.0 0.255±0.056 0.214±0.053 0.298±0.056 0.232±0.052

mature plant miRNAs

10.0 0.242±0.098 0.234±0.106 0.260±0.100 0.265±0.098
11.0 0.242±0.097 0.237±0.104 0.257±0.099 0.264±0.097
13.0 0.245±0.099 0.231±0.105 0.260±0.102 0.264±0.099
14.0 0.245±0.099 0.233±0.107 0.262±0.102 0.260±0.101

Figure S2: Nucleotide composition of plant pre-miRNAs and mature miRNAs in different versions
of MIRBASE. Top: Data for pre-miRNAs in MIRBASE version 14. Bottom: Data in tabulated form for
MIRBASE versions 10, 11, 13, and 14.
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Figure S3: Nucleotide distribution in mature plant miRNAs from MIRBASE version 14. The mean
length is 22.2 nt; the length of the longest sequence is 25 nt. The nucleotide distribution was determined
either starting from the 5’ end (left) or from the 3’ end (right) of all mature miRNAs. The horizontal lines
mark the mean nucleotide content of miRNAs (solid) and its standard deviation (dotted). The arrows mark
positions with frequencies of a certain nucleotide above mean plus standard deviation.
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Figure S4: Minimum of free energy (in kcal/mol) of secondary structures of plant pre-miRNA in
MIRBASE version 14. Calculations were done by RNAFOLD [1] using default parameters. Energies
were binned into 1 kcal/mol (left) or in 0.1 kcal/mol (right) bins. In the right plot, energy values are nor-
malized to the length of pre-miRNA (∆G/L) and to GC-content of the pre-miRNA sequences (∆G/L/ fGC),
respectively.
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Figure S5: Workflow in NOVOMIR. RNALFOLD [2] is used to search for sub-sequences with local
stem-loop structures if the sequence is longer than 500 nt. Each sub-sequence or the original sequence
(shorter than 500 nt) is rejected if it contains a strongly biased nucleotide composition. RNASHAPES

[3] is used to predict structures for the sequence up to a certain energy threshold. Predicted structures
are reformatted into an alignment-like format (see Fig. 1). If a structure satisfies several filter criteria,
NOVOMIR calculates the probability that the sequence (and its structure) might be a pre-miRNA. If so,
NOVOMIR predicts the localization of the miRNA/miRNA* complex in the presumed pre-miRNA.
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Figure S6: Hidden-Markov model used for classification.
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(((.(((((((((.(((.(((((((((((((((...((..((..((.(..(((....)))..).))..))))..))))))))))))))).))).))))))))).))) (−51.50)

Figure S7: Expression pattern of ath-MIR842a viewed in the ASRP browser. This screen
shot from the ASRP browser at http://asrp.cgrb.oregonstate.edu/cgi-bin/gbrowse/
thaliana/ shows the genomic sequence region from nt 22,580,770 to nt 22,580,900 of A. thaliana
chromosome 1, which includes the MIR842a gene (AT1G61224). At the bottom the secondary structure
of ath-MIR842a is added as predicted by RNAFOLD; the mature miRNA sequence is marked in red and
its complementary region in green. Note the presence of miRNA and miRNA* sequences especially in the
plants that are defective in Dicer-like proteins (dcl1-7, dcl2dcl3dcl4). The colors of the expressed small
RNAs denote their lengths: 19, 20, 21, 22, 23, 24, and 25 nt.
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Figure S8: Expression pattern of a pre-miRNA candidate viewed in the ASRP browser. This screen
shot shows the genomic sequence region from nt 2,854,250 to nt 2,854,500 of A. thaliana chromosome 3.
The reddish bars map the pre-miRNA to the genome; the intermediate white bars mark the predicted
regions of the mature miRNA and the miRNA*. For further details see Fig. S7.
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Figure S9: Expression pattern of a pre-miRNA candidate viewed in the ASRP browser. This screen
shot shows the genomic sequence region from nt 11,963,200 to nt 11,962,800 of A. thaliana chromo-
some 4. For further details see Fig. S7 and Fig. S8.
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Figure S10: Expression pattern of a pre-miRNA candidate viewed in the ASRP browser. This screen
shot shows the genomic sequence region from nt 21,385,650 to nt 21,386,100 of A. thaliana chromo-
some 5. For further details see Fig. S7 and Fig. S8.

9



234000234100234200234300

Genes AT1G01650

protein_coding_gene

Genes(v7)AT1G01650

protein_coding_gene

Transcripts(v7)AT1G01650.1

AT1G01650.2

Gene modelsAT1G01650.1

AT1G01650.2

miRNA
Transposable elements

Col−0 seedling small RNAs
Col−0 inf small RNAs

Col−0 leaf H1 small RNAs
Col−0 leaf H3 small RNAs
Col−0 leaf T0 small RNAs

rdr6−15 seedling small RNAs
rdr6−15 inf small RNAs
rdr1−1 inf small RNAs
rdr2−1 inf small RNAs
dcl1−7 inf small RNAs
dcl2−1 inf small RNAs
dcl3−1 inf small RNAs
dcl4−2 inf small RNAs

Bartel Col−0 rosette leaves
Bartel Col−0 whole flowers
Bartel Col−0 whole siliques
Bartel Col−0 whole seedling

Col−0 leaf
Reads = 1

Reads = 1

Reads = 1

Reads = 1

Reads = 10

Reads = 24Reads = 7

Col−0 whole plant

Reads = 9

Reads = 1

Reads = 1

Reads = 8 Reads = 1

Reads = 20

Reads = 2Reads = 16

Reads = 1

Reads = 1

Reads = 1

Reads = 2

dcl1−7 whole plant
Reads = 1Reads = 2

Reads = 2

Reads = 5Reads = 1

dcl2dcl3dcl4 whole plant

Reads = 5

Reads = 2

Reads = 2Reads = 18

Reads = 36Reads = 21

Reads = 1

RepeatMasker elements
Tandem Repeats
5s ribosomal

ESTs

AUGAUGCGCAAAUGCGGAUAUCAAUGUAAAUCAGGACAACAAACCAAUAGAGGUGCUCAGCGAAAACAACAAAAUGUGAAAAGGGUUUAUCAGAAACAUUGGGGUCAUGAUAUACCUUUAUAUCCGCAUUUGCGCAUCAU
(((((((((((((((((((((.((.(((.((((.(((..(((.......((...((((.......(((......))).....))))...)).......)))..))).)))).))).)).))))))))))))))))))))) (−52.44)

Figure S11: Expression pattern of a pre-miRNA candidate viewed in the ASRP browser. This screen
shot shows the genomic sequence region from nt 234,340 to nt 233,900 of A. thaliana chromosome 1;
an intron of AT1G01650, an aspartic-type endopeptidase/peptidase, extends from nt 233618–234250. For
further details see Fig. S7 and Fig. S8.

10



Table S1: Sensitivity of NOVOMIR. Comparison of NOVOMIR’s sensitivity for detecting plant pre-
miRNAs from different versions of MIRBASE. The column “MIRBASE 14 - MIRBASE 10” shows values
for sequences from MIRBASE 14 which are not present in MIRBASE 10. Note that NOVOMIR’s thresholds
and probabilities were learned only from A. thaliana sequences in MIRBASE version 10.
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