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TEXT S1

The choice of considering as input sequences those reads trimmed by imposing a maximum number of mismatches
equal to 3 is due to the fact that not remarkable differences have been pointed out when a number of mismatches
equal to 2 was imposed. Data relative to this study are reported in Table S1 in relation to Somel dataset and in
Tables S2 and S3 for Li dataset. Table S1 reports, for the different samples indicated with their GEO accession
numbers in the first column, the age of the individual (days, years), a unique identifier for the sample (Sample), the
number of reads of the dataset (total reads), the number of reads and tags after adapter removal with 2 mismatches
(Adapter2: reads, tags), the number of reads and tags after adapter removal with 3 mismatches (Adapter3: reads,
tags), the number of reads and tags mapped on hsa or hsa-mml miRNA sequences after adapter removal with 3
mismatches (Adapter3: Mapped on hsa: reads h, tags h; Adapter3: Mapped on hsa-mml: reads h-m, tags h-m).
Tables S2 and S3 report, for the different samples indicated with their GEO accession numbers in the first column,
the age of the individual (years), a code related to the pathology from which the sample derives (TNM), a unique
identifier for the sample (Sample), the number of reads of the dataset (total reads), the number of reads and tags
after adapter removal with 2 mismatches (Adapter2: reads, tags), the number of reads and tags after adapter removal
with 3 mismatches (Adapter3: reads, tags), the number of reads and tags mapped on miRBase release 21 and 11 after
adapter removal with 3 mismatches (Adapter3: Mapped on db21: reads 21, tags 21; Adapter3: Mapped on db11:
reads 11, tags 11). The differences between the average number of reads obtained when trimming the adapter by
allowing 2 and 3 mismatches are respectively equal to 4198 for Somel and 680 for Li dataset.



2

A
d
a
p
te

r
2

A
d
a
p
te

r
3

M
a
p
p
e
d

o
n

h
sa

M
a
p
p
e
d

o
n

h
sa

-m
m
l

G
E
O

d
a
y
s
y
e
a
rs

S
a
m
p
le

to
ta

l
re

a
d
s

re
a
d
s

ta
g
s

re
a
d
s

ta
g
s

re
a
d
s
h

ta
g
s
h

re
a
d
s
h
-m

ta
g
s
h
-m

G
S
M

4
5
0
5
9
7

2
0

h
sa

0
1

6
.7

5
E

+
0
6

5
.6

7
E

+
0
6

1
.6

0
E

+
0
6

5
.6

7
E

+
0
6

1
.2

9
E

+
0
6

3
.9

7
E

+
0
6

8
.9

1
E

+
0
2

3
.9

4
E

+
0
6

9
.7

3
E

+
0
2

G
S
M

4
5
0
5
9
8

3
4

0
h
sa

0
2

7
.3

0
E

+
0
6

6
.6

9
E

+
0
6

1
.9

6
E

+
0
6

6
.6

9
E

+
0
6

1
.6

5
E

+
0
6

4
.4

1
E

+
0
6

9
.7

9
E

+
0
2

4
.3

8
E

+
0
6

1
.0

8
E

+
0
3

G
S
M

4
5
0
5
9
9

2
8

h
sa

0
3

5
.4

8
E

+
0
6

4
.8

7
E

+
0
6

1
.7

6
E

+
0
6

4
.8

7
E

+
0
6

1
.5

3
E

+
0
6

2
.8

2
E

+
0
6

9
.4

7
E

+
0
2

2
.8

0
E

+
0
6

1
.0

4
E

+
0
3

G
S
M

4
5
0
6
0
0

2
0
4

0
h
sa

0
4

8
.4

1
E

+
0
6

8
.1

5
E

+
0
6

1
.7

8
E

+
0
6

8
.1

5
E

+
0
6

1
.5

2
E

+
0
6

5
.9

8
E

+
0
6

1
.0

7
E

+
0
3

5
.9

3
E

+
0
6

1
.1

8
E

+
0
3

G
S
M

4
5
0
6
0
1

1
1
2

5
3

h
sa

0
5

9
.8

1
E

+
0
6

9
.3

3
E

+
0
6

3
.9

4
E

+
0
6

9
.3

2
E

+
0
6

3
.5

2
E

+
0
6

4
.6

8
E

+
0
6

1
.0

8
E

+
0
3

4
.6

1
E

+
0
6

1
.1

8
E

+
0
3

G
S
M

4
5
0
6
0
2

1
5
2

2
5

h
sa

0
6

8
.9

4
E

+
0
6

8
.4

2
E

+
0
6

2
.9

7
E

+
0
6

8
.4

2
E

+
0
6

2
.6

4
E

+
0
6

4
.6

6
E

+
0
6

1
.0

3
E

+
0
3

4
.6

2
E

+
0
6

1
.1

4
E

+
0
3

G
S
M

4
5
0
6
0
3

0
9
8

h
sa

0
7

5
.7

6
E

+
0
6

5
.6

1
E

+
0
6

1
.3

9
E

+
0
6

5
.6

1
E

+
0
6

1
.1

3
E

+
0
6

4
.0

4
E

+
0
6

9
.6

4
E

+
0
2

3
.9

9
E

+
0
6

1
.0

5
E

+
0
3

G
S
M

4
5
0
6
0
4

0
8
0

h
sa

0
8

5
.8

2
E

+
0
6

5
.7

0
E

+
0
6

1
.3

7
E

+
0
6

5
.6

9
E

+
0
6

1
.1

3
E

+
0
6

4
.1

4
E

+
0
6

9
.7

7
E

+
0
2

4
.1

2
E

+
0
6

1
.0

7
E

+
0
3

G
S
M

4
5
0
6
0
5

3
6
0

1
3

h
sa

0
9

8
.5

4
E

+
0
6

8
.2

1
E

+
0
6

2
.7

4
E

+
0
6

8
.2

1
E

+
0
6

2
.4

5
E

+
0
6

4
.7

6
E

+
0
6

1
.0

7
E

+
0
3

4
.7

2
E

+
0
6

1
.1

7
E

+
0
3

G
S
M

4
5
0
6
0
6

3
4

0
h
sa

1
0

7
.5

5
E

+
0
6

7
.2

8
E

+
0
6

1
.5

0
E

+
0
6

7
.2

8
E

+
0
6

1
.2

8
E

+
0
6

5
.4

8
E

+
0
6

1
.0

4
E

+
0
3

5
.4

5
E

+
0
6

1
.1

3
E

+
0
3

G
S
M

4
5
0
6
0
7

4
0

h
sa

1
1

7
.9

4
E

+
0
6

7
.6

9
E

+
0
6

1
.5

6
E

+
0
6

7
.6

9
E

+
0
6

1
.2

9
E

+
0
6

5
.9

3
E

+
0
6

1
.0

2
E

+
0
3

5
.9

0
E

+
0
6

1
.1

2
E

+
0
3

G
S
M

4
5
0
6
0
8

0
9
8

h
sa

1
2

8
.3

7
E

+
0
6

7
.8

2
E

+
0
6

2
.4

5
E

+
0
6

7
.8

0
E

+
0
6

2
.0

7
E

+
0
6

4
.8

3
E

+
0
6

1
.1

0
E

+
0
3

4
.7

0
E

+
0
6

1
.2

0
E

+
0
3

G
S
M

4
5
0
6
0
9

0
8
8

h
sa

1
3

9
.2

4
E

+
0
6

9
.0

3
E

+
0
6

2
.3

1
E

+
0
6

9
.0

2
E

+
0
6

1
.9

9
E

+
0
6

6
.1

9
E

+
0
6

1
.0

4
E

+
0
3

6
.1

3
E

+
0
6

1
.1

5
E

+
0
3

G
S
M

4
5
0
6
1
0

0
6
6

h
sa

1
4

8
.5

2
E

+
0
6

8
.2

1
E

+
0
6

1
.8

9
E

+
0
6

8
.2

1
E

+
0
6

1
.6

3
E

+
0
6

5
.9

1
E

+
0
6

1
.0

6
E

+
0
3

5
.8

6
E

+
0
6

1
.1

6
E

+
0
3

G
S
M

4
5
0
6
1
1

1
6

0
m

m
l

0
1

1
.1

3
E

+
0
7

1
.1

0
E

+
0
7

2
.4

8
E

+
0
6

1
.1

0
E

+
0
7

2
.2

4
E

+
0
6

7
.2

7
E

+
0
6

8
.2

4
E

+
0
2

7
.2

3
E

+
0
6

1
.0

2
E

+
0
3

G
S
M

4
5
0
6
1
2

2
0

0
m

m
l

0
2

1
.1

5
E

+
0
7

1
.1

2
E

+
0
7

2
.5

4
E

+
0
6

1
.1

2
E

+
0
7

2
.2

6
E

+
0
6

7
.3

9
E

+
0
6

8
.0

5
E

+
0
2

7
.3

5
E

+
0
6

9
.8

4
E

+
0
2

G
S
M

4
5
0
6
1
3

2
0
7

0
m

m
l

0
3

1
.1

9
E

+
0
7

1
.1

7
E

+
0
7

2
.8

0
E

+
0
6

1
.1

6
E

+
0
7

2
.4

9
E

+
0
6

7
.4

9
E

+
0
6

7
.8

0
E

+
0
2

7
.4

4
E

+
0
6

9
.6

6
E

+
0
2

G
S
M

4
5
0
6
1
4

9
2

m
m

l
0
4

1
.0

5
E

+
0
7

1
.0

2
E

+
0
7

1
.9

6
E

+
0
6

1
.0

2
E

+
0
7

1
.7

4
E

+
0
6

7
.2

2
E

+
0
6

7
.6

7
E

+
0
2

7
.1

8
E

+
0
6

9
.5

0
E

+
0
2

G
S
M

4
5
0
6
1
5

1
0
4

9
m

m
l

0
5

1
.0

7
E

+
0
7

1
.0

4
E

+
0
7

2
.2

0
E

+
0
6

1
.0

4
E

+
0
7

1
.9

6
E

+
0
6

6
.9

8
E

+
0
6

7
.6

3
E

+
0
2

6
.9

5
E

+
0
6

9
.4

9
E

+
0
2

G
S
M

4
5
0
6
1
6

7
4

2
2

m
m

l
0
6

1
.1

8
E

+
0
7

1
.1

5
E

+
0
7

2
.9

3
E

+
0
6

1
.1

5
E

+
0
7

2
.6

0
E

+
0
6

7
.0

7
E

+
0
6

7
.8

6
E

+
0
2

7
.0

3
E

+
0
6

9
.5

9
E

+
0
2

G
S
M

4
5
0
6
1
7

0
2
8

m
m

l
0
7

1
.0

2
E

+
0
7

9
.8

4
E

+
0
6

2
.0

9
E

+
0
6

9
.8

4
E

+
0
6

1
.8

5
E

+
0
6

6
.6

5
E

+
0
6

7
.5

1
E

+
0
2

6
.6

2
E

+
0
6

9
.1

9
E

+
0
2

G
S
M

4
5
0
6
1
8

1
6

0
m

m
l

0
8

5
.8

4
E

+
0
6

5
.7

2
E

+
0
6

2
.9

2
E

+
0
5

5
.7

2
E

+
0
6

2
.9

2
E

+
0
5

4
.9

7
E

+
0
6

7
.0

7
E

+
0
2

4
.9

6
E

+
0
6

8
.7

5
E

+
0
2

G
S
M

4
5
0
6
1
9

1
5
3

0
m

m
l

0
9

5
.2

2
E

+
0
6

5
.1

7
E

+
0
6

2
.2

7
E

+
0
5

5
.1

7
E

+
0
6

2
.2

7
E

+
0
5

4
.5

0
E

+
0
6

6
.6

0
E

+
0
2

4
.5

0
E

+
0
6

8
.0

4
E

+
0
2

G
S
M

4
5
0
6
2
0

3
1
0

0
m

m
l

1
0

5
.2

6
E

+
0
6

5
.2

1
E

+
0
6

2
.3

7
E

+
0
5

5
.2

1
E

+
0
6

2
.3

7
E

+
0
5

4
.5

1
E

+
0
6

6
.6

2
E

+
0
2

4
.5

0
E

+
0
6

8
.0

4
E

+
0
2

G
S
M

4
5
0
6
2
1

2
7

4
m

m
l

1
1

5
.6

3
E

+
0
6

5
.5

5
E

+
0
6

1
.9

7
E

+
0
5

5
.5

5
E

+
0
6

1
.9

7
E

+
0
5

4
.9

6
E

+
0
6

6
.6

4
E

+
0
2

4
.9

5
E

+
0
6

7
.9

9
E

+
0
2

G
S
M

4
5
0
6
2
2

9
1

2
0

m
m

l
1
2

5
.7

4
E

+
0
6

5
.6

5
E

+
0
6

2
.0

7
E

+
0
5

5
.6

5
E

+
0
6

2
.0

7
E

+
0
5

5
.0

8
E

+
0
6

6
.5

4
E

+
0
2

5
.0

6
E

+
0
6

7
.9

8
E

+
0
2

G
S
M

4
5
0
6
2
3

0
2
8

m
m

l
1
3

5
.5

8
E

+
0
6

5
.5

1
E

+
0
6

2
.1

7
E

+
0
5

5
.5

1
E

+
0
6

2
.1

7
E

+
0
5

4
.9

3
E

+
0
6

6
.7

5
E

+
0
2

4
.9

2
E

+
0
6

8
.1

8
E

+
0
2

TABLE S1: hsa-mml specs
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TEXT S2

IsomiRs as well as exact mapped reads trends, highlighted in the main document using percentage values, can be also
appreciated in terms of absolute reads counts as shown in Figure S1 in relation to miR-181a-3p.
IsomiRs are depicted with different colors according to the legend of Table 1 whereas the black, brown, red and blue
lines report respectively on isomiR-SEA, miRanalyzer, miRExpress and Somel detected reads counts.
A decreasing number of reads accounting for exact miR-181a-3p can be detected in humans at increasing ages with
a minimum number of 29 reads reached in the Sample h08 at 80 years. Furthermore the same representation allows
to point out an increasing trend in the number of detected iso 3p and iso 5p-iso 3p during human ageing with a
maximum reached at 98 years in Sample h07 and in its replicate h12.

FIG. S1: hsa-miR-181a-3p isomiRs. In Figure are reported for human miR-181a-3p on the y-axis the reads counts associated
to the different detected isomiRs in the samples under examination (x-axis). The different samples are labelled with a unique
identifier in the format speciesnumsample-age: The species can be h for humans or m for macaques, numsample ranges from
01 to 14 for both the species and the age is in the form of years. Five trend curves account respectively for virtual (black
dashed), isomiR-SEA (black continue), Somel (blue continue), miRExpress (red continue) and miRanalyzer (brown continue)
reads counts.
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TEXT S3

In Figures S2, S3 and S4 are reported the expression levels calculated by miRDeep2 for miR-1244 in the five samples
(T27N, T04N, B05N, K07N and B20N) from Li dataset.

FIG. S2: miRDeep2 mapping for miR-2144 on samples T27N and T04N.
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FIG. S3: miRDeep2 mapping for miR-2144 on samples B05N and K07N.
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FIG. S4: miRDeep2 mapping for miR-2144 on sample B20N.
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TEXT S4

Figure S5 reports on miRanalyzer:miRExpress LCC values between reads counts. The predominance of dots under the
45o line accounts for a relevant number of miRNAs detected by miRanalyzer as characterized by a higher expression
level with respect to that revealed by the competitor tool. Being both the tools not implemented by considering bio-
logical miRNA features such as the seed sequence, the detected expression could be not directly associated to miRNA
molecules. Furthermore the absence of information concerning the executed mapping do not allow to distinguish
among miRNAs exact mapped reads or reads deriving from isomiRs sequencing.

FIG. S5: Logarithmic cross-correlation values. In Figure is reported the LCCs calculated for miRanalyzer:miRExpress
reads count for the Li dataset.
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TEXT S5

Figure S6 A and B report respectively for isomiR-SEA:miRExpress and isomiR-SEA:miRanalyzer, the LCC values
from Somel dataset. Figure S7 describes instead miRanalyzer:miRExpress LCCs on the same dataset. The LCC
values calculated for miRExpress:isomiR-SEA in Figure S6.A are similar to those from Li dataset. Differently from
what observed for Li dataset, it is not possible to detect a significant imbalance in the miRNAs expression levels
provided by miRanalyzer and isomiR-SEA tools (Figure S6.B). Finally, in S7, the predominance of dots under the
45o line accounts for a relevant number of miRNAs detected by miRanalyzer as characterized by a higher expression
level with respect to that revealed by the competitor tool. This result is concordant to what observed in relation to
Li dataset.

FIG. S6: Logarithmic cross-correlation values. Subfigures A and B report respectively on the LCCs calculated for isomiR-
SEA:miRExpress and for isomiR-SEA:miRanalyzer reads counts for the Somel dataset. The color bar depicts the percentages
of miRNA exact mapped tags detected by isomiR-SEA tool. This color annotation is relative to isomiR-SEA tool only.
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FIG. S7: Logarithmic cross-correlation values. In Figure is reported the LCCs calculated for miRanalyzer:miRExpress
reads count for the Somel dataset.


