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1 Genomic reads not matching abundant ncRNAs
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1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

G

C

2
7

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4 5 6 7

C

8 9

1
0

1
1

U

C

1
2

1
3

C

1
4

1
5

1
6

1
7

1
8

1
9

G

U

C

2
0

U

2
1

U

2
2

2
3

U

2
4

G

2
5

U

G

C

2
6

G

C

2
7

A

U

G

C

2
8

A

G

U

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

A

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

U

G

C

2
9

G

U

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

C

U

A

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

G

C

3
0

A

G

U

C

3′
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Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0e
+

00
2e

+
05

4e
+

05
6e

+
05

0

1

2

b
it

s

5′

1

C

U

A

2

C

A

U

3

G

C

U

4

C

A

U

G

5

U

C

G

A

6

A

C

G

7

U

A

G

8

C

U

G

9

C

G

U

1
0

A

U

G

C

1
1

1
2

C

U

G

1
3

A

G

1
4

U

A

C

G

1
5

U

C

A

G

1
6

C

A

G

1
7

A

G

C

U

1
8

U

A

G

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

A

U

C

2

U

G

C

A

3

A

C

G

U

4

C

A

G

U

5

U

C

A

G

6

U

A

G

C

7

U

C

G

A

8

A

G

U

C

9

A

C

G
U

1
0

A

G

U

C

1
1

C

U

A

G

1
2

A

C

G

U

1
3

A

U

G

C

1
4

A

U

G

C

1
5

U

A

G

C

1
6

C

U

A

G

1
7

A

C

U

G

1
8

U

A

G

C

1
9

U

G

A

C

3′

0

1

2
b

it
s

5′

1

G

A

U

C

2

C

G

U

A

3

A

C

G

U
4

G

C

A

U
5

U

A

C

G
6

A

U

G

C
7

C

U

G
A

8
U

A

G

C
9

A

C

G

U
1
0

U

G

A

C
1
1

C

A

U

G
1
2

A

C

G

U

1
3

G

A

U

C

1
4

A

U

G

C

1
5

U

G

A

C

1
6

A

C

U

G

1
7

U

C

A

G

1
8

U

A

G

C

1
9

A

U

G

C

2
0

A

C

G

U
3′

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

C

A

G

U

4

A

C

G
U

5

U

A

C

G

6

U

G

A

C

7

U

G

C
A

8

A

G

U

C

9

G

C

U

1
0

A

U

G

C

1
1

C

A

U

G

1
2

A

G

C

U

1
3

G

U

A

C

1
4

A

U

G

C

1
5

A

U

G

C

1
6

A

U
G

1
7

A

C

U

G

1
8

U

A

G

C

1
9

A

G

U

C

2
0

C

A

G

U

2
1

C

U

A

G
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

C

2

U
A

3

G

U

4

C

G

U

5

G

6

G

A

C

7

A

8

C

9

U

1
0

A

G

C

1
1

U

G

1
2

U

1
3

A

C

1
4

A

C

1
5

U

A

C

1
6

U

G

1
7

U

G

1
8

G

C

1
9

G

C

2
0

A

U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

A

U

C

2

C

U

G

A

3

A

C

G

U

4

C

A

G

U

5

A

U

C

G

6

A

G

U

C

7

U

C

G

A

8

G

U

A

C

9

C

G

A

U

1
0

G

A

C

1
1

A

U

C

G

1
2

A

C

G

U

1
3

A

U

C

1
4

A

U

G

C

1
5

G

A

C

1
6

A

U

C

G

1
7

U

A

C

G

1
8

G

U

A

C

1
9

U

A

G

C

2
0

A

G

C

U
2
1

C

A

U

G
2
2

U

G

C

A
2
3

G

A
U

3′

0

1

2

b
it

s

5′
1

U

C
2

U

G

A
3

G

A

C

U
4

A

C

G

U
5

C

A

G
6

G

U

A

C
7

C

U

G
A

8

G

A

U

C

9

C

G

A

U
1

0

U

A

G

C

1
1

U

A

G

1
2

C

G

A

U

1
3

U

G

A

C

1
4

G

U

C

1
5

U

G

A

C

1
6

A

C

U

G

1
7

A

U

C

G

1
8

U

A

G

C

1
9

U

G

C

2
0

A

G

C

U

2
1

U

C

G

2
2

G

C

U

A

2
3

G

U
A

2
4

A
U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

U

C

2

U

C

G

A

3

A

G

C

U

4

C

A

G

U

5

U

C

A

G

6

U

G

A

C

7

G

U

C

A

8

A

G

U

C

9

A

G

C

U

1
0

U

G

A

C

1
1

A

U

C

G

1
2

A

C

G

U

1
3

A

U

G

C

1
4

A

U

G

C

1
5

U

A

G

C

1
6

A

U

C

G

1
7

A

U

C

G

1
8

U

A

G

C

1
9

A

U

G

C

2
0

A

G

C

U

2
1

A

U

C

G

2
2

U

C

G

A

2
3

2
4

A

2
5

G

A

U

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

C

G

2
6

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

U

G

2
1

2
2

2
3

2
4

C

G

2
5

2
6

U

G

C

2
7

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

G

5 6 7

C

8 9

C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

C

U

2
3

2
4

2
5

C

G

2
6

2
7

U

G

C

2
8

G

U

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

A

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

G

C

2
9

G

U

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

C

U

A

G

5 6 7

A

U

C

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

2
2

C

2
3

2
4

2
5

2
6

2
7

2
8

2
9

G

C

3
0

G

U

C

3′
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1.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

00
0

40
00

0
60

00
0

0

1

2

b
it

s

5′

1

G

C
A

U

2

A

G

3

C

A

U

4

U

A

G

5 6 7 8 9

C

U

1
0

G

A

U

1
1

1
2

U

A

1
3

A

1
4

A

U

1
5

1
6

1
7

G

C

A

1
8

U

G

C

A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

G

A

U

2

U

C

A

G

3

G

U

A

4

C

U

A

G

5

C

G

U
A

6

G

U

A

C

7

G

C

A

U

8

A

U

C

G

9

C

U

G

1
0

G

U

C

1
1

C

A

G

U

1
2

U

A

C

1
3

G

C

A

U

1
4

G

C

U

A

1
5

C

G

A

U

1
6

G

U

A

1
7

A

U

C

G

1
8

U

A

C

1
9

G

U

C

A

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

A

U

G

3

A

G

4

C

A

U

G

5

C

G

U
A

6

G

A

7

G

A

U

C

8

C

G

A

U

9

U

A

C

1
0

C

A

G

U
1
1

U

1
2

U

A

1
3

1
4

U

1
5

1
6

G

C

A

U

1
7

C

A

1
8

1
9

C

U

A

2
0

G

U

C

A

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3

A

G

U

4

U

A
G

5

G

U

A

6

C

U

A

7

C

U
A

8

C

U

9

1
0

1
1

A

C

U

G

1
2

G

1
3

U

C

A

1
4

1
5

A

U

C

1
6

C

A

U

1
7

C

A

G

U

1
8

U

C

1
9

U

2
0

A

C

U

2
1

C

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

C

A

G

3

A

G

U

4

C

A

G

U

5

G

U

A

6

G

A

C

7

G

C

A

U

8 9

C

A

G

U

1
0

C

U

A

G

1
1

A

1
2

C

A

U

1
3

U

A

G

C

1
4

C

G

U

1
5

1
6

A

U

C

1
7

U

G

A

C

1
8

A

G

U
C

1
9

2
0

U

G

A

2
1

2
2

A

C

3′

0

1

2

b
it

s

5′

1

C

U
A

2

U

C

G
A

3

U

A

C

G

4

U
A

G

5

G

U
A

6

U

G

A

C

7

U

G

C
A

8

G

C

A
U

9

C

U

A

G

1
0

A

U

C

G

1
1

C

A

U
G

1
2

U

C

G

A

1
3

G

U

A

C

1
4

U

G

A
C

1
5

C

A

G

U

1
6

A

G

U

C

1
7

G

A

U
C

1
8

G

C

U

A

1
9

A

U

C

G

2
0

A

C

U

G

2
1

G

A

U

C

2
2

U

G

C

A

2
3

A

C

U

G

3′

0

1

2

b
it

s

5′

1

C

A
U

2

C

U

G

A

3
C

U

G

4

C

A

U

G
5

C

U

G

A

6

U

7

C

U

A

8 9

C

G

A

U

1
0

U

A

G

1
1

A

C

U

G

1
2

A

U

G

1
3

G

A

1
4

1
5

U

A

C

1
6

C

A

U

1
7

G

C

U

A

1
8

A

U

C

1
9

2
0

G

A

C

U

2
1

2
2

G

U

C

A

2
3

C

A

G

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

C

G

A
U

2 3

U

G

C

4

U

C

A
G

5 6

U

C

A

G

7

G

U

A

8 9

1
0

A

U

1
1

G

A

U

1
2

1
3

G

A

U

1
4

U

A

1
5

U

G

A

1
6

A

G

1
7

1
8

G

C

A

1
9

A

G

U

C

2
0

G

U

C
A

2
1

A

2
2

C

A

2
3

2
4

2
5

3′

0

1

2

b
it

s

5′

1

A

G

C

U

2 3

G

C
U

4

A

U
G

5

G

C

A

6

A

C

G

U

7

G

A

C

8 9

G

C

U

1
0

1
1

A

G

U
C

1
2

A

G

C

U

1
3

1
4

A

U

1
5

1
6

1
7

G

C

A

U

1
8

A

G

U

C

1
9

2
0

U
A
G

2
1

2
2

U

A

C

2
3

G

U

2
4

A

C

U

2
5

G

U

C

2
6

3′

0

1

2

b
it

s

5′

1

G

C

U

2 3

G

C
U

4

C

U
G

5

C

G

A
U

6

U

C

G

A

7 8

U

A

G

C

9

C

G

1
0

C

1
1

C

G

1
2

G

C
U

1
3

U

A

C
G

1
4

U

C

G

A

1
5

U

A

1
6

1
7

G

U

A

C

1
8

G

U

C
A

1
9

A

U

G

C

2
0

C

2
1

G

A
U

2
2

G

U

A

2
3

U

C

2
4

2
5

A

G

C

U

2
6

G

C
U

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2

U

G

A

3

C

A

4

C

A

U

G

5

C

U

G

A

6

C

U

A

7 8

C

G

U

9

A

1
0

A

C

G

U

1
1

C

G

1
2

A

G

U

1
3

A

C

1
4

G

U

A
C

1
5

C

A

U

1
6

U

C

A

1
7

C

1
8

C

U

A

1
9

G

C

A

U

2
0

U

G

C

2
1

A

C

U

G

2
2

2
3

U

2
4

C

U

G

2
5

A

C

U

G

2
6

G

C

A

2
7

U

C

G

2
8

A

G

U
C

3′

0

1

2

b
it

s

5′

1

A

C

G

U

2 3 4

U

5

U

C

A

6 7

G

A

U

C

8 9

1
0

1
1

C

A

U

1
2

1
3

1
4

1
5

U

A

C

1
6

1
7

A

1
8

1
9

2
0

2
1

U

C

2
2

C

G

U

2
3

A

U

C

2
4

A

C

U

2
5

2
6

C

G

2
7

2
8

C

2
9

U

G

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2

C

G

3

G

U

C

4

U

A

G

5

C

A

U

6

G

A

U

C

7 8 9

1
0

1
1

1
2

A

U

1
3

A

G

1
4

1
5

U

C

1
6

1
7

A

G

C

1
8

A

U

C

1
9

2
0

A

2
1

C

A

2
2

C

2
3

2
4

C

U

2
5

G

C

A

U

2
6

C

G

U

A

2
7

C

2
8

U

A

2
9

U

A

C

G

3
0

U

A

C

3′

9



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
0

30
00

0
50

00
0

0

1

2

b
it

s

5′

1

C

G

A

U

2 3

A

U

4

U

A

G

5

C

U

A

G

6

C

G

U

A

7

A

C

8 9

G

A

U

C

1
0

1
1

G

1
2

G

A

U

1
3

1
4

C

U

A

1
5

1
6

A

U

C

1
7

G

C

A

1
8

G

C

A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

C

G

U

2

U

A

C

G

3

U

G

A

4

U

A
G

5

C

G

U

A

6

U

G

A
C

7

C

A

U

8

U

C

G

9

C

U

G

1
0

G

C

1
1

G

A

C

U

1
2

U

A

C

1
3

C

A

U

1
4

G

C

U

A

1
5

G

C

A

U

1
6

G

U

A

1
7

A

C

U

G

1
8

U

G

C

1
9

G

U

C
A

3′

0

1

2
b

it
s

5′

1

C

G

A

U

2

U

G

A

3 4

C

U

A

G

5

G

U

A

6 7

A

C

U

8 9

1
0

A

C

U

1
1

A

C

U

1
2

1
3

C

G

U

1
4

C

U

G

A

1
5

1
6

C

U

A

1
7

1
8

1
9

A

C

U

2
0

G

A

U

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

3

U

G

A

4

C

A

U

G

5

C

U

G

A

6

G

U

A

C

7

G

C

A

U

8

A

C

G

U

9

A

U

C

1
0

G

C

U

A

1
1

A

C

U

G

1
2

C

1
3

U

C

A

1
4

U

G

A

C

1
5

G

A

U

C

1
6

G

C

A

U

1
7

G

C

A

U

1
8

A

G

C

U

1
9

G

A

U

C

2
0

G

A

C

U

2
1

A

C

G

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

G

C
U

2

G

C

A

3

A

G

U

4

C

A

U

G

5

C

G

A

6

U

A

C

7

C

G

A

U

8

C

U

G

9

C

A

G

U

1
0

A

G

1
1

1
2

C

A

U

1
3

U

A
C

1
4

A

C

U

1
5

A

G

C

U

1
6

1
7

1
8

U

A
C

1
9

A

U

C

2
0

2
1

2
2

U

A

G

C

3′

0

1

2

b
it

s

5′

1

C

G

A

U

2

C

A

G

3

C

G

4

U

A

G

5

A

G
U

6

U

C

G
A

7

G

C

A

8

G

A
U

9

A

C

U
G

1
0

U

G

A

1
1

C

U

A

G

1
2

G

U

C

A

1
3

A

1
4

G

U

C

A

1
5

A

U

G

1
6

A

C

G

U

1
7

A

C

G

1
8

A

G

U

C

1
9

A

C
U

2
0

A

U

C

G

2
1

G

C

A

U

2
2

A

C

G

2
3

U

A

G

C

3′

0

1

2

b
it

s

5′
1

G

C

A

U

2 3

G

C

U

4

C

A

U

G

5

C

U

G

A

6 7 8 9

1
0

1
1

1
2

G

A

U

1
3

1
4

G

A

1
5

U

1
6

1
7

1
8

G

C

U

1
9

2
0

G

C

U

2
1

C

2
2

C

U

A

2
3

2
4

U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

A

C

G

U

2

C

U

A

3 4

U

A

G

5

G

U

A

C

6 7

A

8 9

1
0

U

A

1
1

1
2

1
3

G

U

C

1
4

1
5

C

A

G

1
6

1
7

U

G

1
8

G

U

1
9

2
0

A

C

U

2
1

A

U

C

2
2

U

A

G

C

2
3

2
4

2
5

C

U

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

G

A

U

3

U

C

G

A

4

A

C

U

G

5

C

G

A

U

6

A

U
C

7

G

A

8

A

G

C

U

9

C

U

A

G

1
0

C

A

G

U

1
1

G

U

C

A

1
2

C

U
A

1
3

U

A

1
4

U

C

G

A

1
5

U

A

C

1
6

A

G

C

U

1
7

C

A

U

1
8

G

A

C
U

1
9

C

A

U

G

2
0

U

A

G

C

2
1

A

2
2

C

U

A

G

2
3

A

G

U

C

2
4

G

U

A

C

2
5

G

U

A

C

2
6

C

A

G

U

3′

0

1

2

b
it

s

5′

1

A

C
U

2

A

C

G

3

A

C

U

4

C

G

U

5 6

C

7 8 9

1
0

1
1

U

1
2

A

U

C

1
3

1
4

U

G

A

1
5

1
6

U

A

1
7

U

A

C

1
8

C

G

1
9

A

U

C

2
0

A

C

U

2
1

G

2
2

2
3

C

U

2
4

2
5

U

C

2
6

G

U

C

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

U

C

A

3 4

C

A

U

G

5

C

U

A

6

A

U

C

7

U

A

C

8

C

U

G

9

U

G

A

C

1
0

1
1

G

A

U

C

1
2

C

G

A

U

1
3

G

A

1
4

1
5

U

G

A

1
6

U

C

1
7

U

A

C

1
8

U

A

G

C

1
9

A

U

C

2
0

C

2
1

C

U

2
2

A

2
3

2
4

U

G
C

2
5

C

A

2
6

G

A

C

2
7

U

C

2
8

A

G

C

U

3′

0

1

2

b
it

s

5′

1

C

G

A
U

2

G

A

C

3 4

A

U

G

5 6 7

G

U

A

C

8 9

C

U

1
0

C

A

1
1

1
2

1
3

1
4

U

C

1
5

G

C

A

1
6

1
7

1
8

1
9

G

U

C

2
0

C

A

G

U

2
1

C

G

2
2

G

C

2
3

U

A

C

2
4

2
5

2
6

A

C

U

2
7

C

U

A

2
8

A

U

G

2
9

G

A

C

3′

0

1

2

b
it

s

5′

1

G

C
A

U

2

C

3 4

A

U

G

5

C

G

A

6

G

A

U

C

7

U

A

C

8

G

9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

G

U

A

1
7

C

A

G

1
8

1
9

2
0

C

2
1

2
2

2
3

U

C

G

2
4

2
5

U

A

2
6

2
7

2
8

2
9

U

C

G

3
0

A

U

G

C

3′

10
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18-mers:

RNA length (nt)

N
um

be
r 

of
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ds

 (
pp

m
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18 20 22 24 26 28 30

0
50

00
15

00
0

25
00

0

0

1

2

b
it

s

5′

1

G

A

C

U

2

A

3

C

U

A

4

C

U

A

G

5

C

G

U

A

6

C

G

A

U

7

U

G

A

C

8

A

G

C

U

9

U

A

G

C

1
0

A

C

1
1

A

G

1
2

C

G

A
U

1
3

A

C

G

1
4

A

U

C

1
5

C

U

A

1
6

U

A

C

1
7

G

U

A

C

1
8

U

C

G
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

G

A

U

2

C

A

U

G

3

C

U

G

A

4

C

U

A

G

5

U

C

G
A

6

G

U

A

C

7

A

C

U

8

A

C

U

G

9

A

C

U

G

1
0

U

A

G

C

1
1

G

A

C

U

1
2

U

A

C

1
3

G

C

A

U

1
4

C

G

U

A

1
5

G

C

A

U

1
6

G

U

C

A

1
7

C

A

U

G

1
8

G

U

A

C

1
9

G

U

C
A

3′

0

1

2
b

it
s

5′

1

C

A

G

U

2

U

G

A

3 4

C

U

A

G

5

G

U

A

6

C

A

7 8 9
C

U

A

1
0

G

A

C

U

1
1

1
2

G

A

U

1
3

1
4

G

A

1
5

1
6

G

C

A

U

1
7

A

C

1
8

1
9

C

A

U

2
0

U

A

C

3′

0

1

2

b
it

s

5′

1

G

A

C
U

2

A

G

3

G

U

4

U

A
G

5

G

A

6

C

U

A

7

C

U

A

8

A

G

U

9

1
0

C

G

U

A

1
1

A

C

U

G

1
2

C

G

1
3

U

C

A

1
4

C

G

A

1
5

A

U

C

1
6

G

C

A

U

1
7

C

G

A

U

1
8

C

1
9

A

G

C

U

2
0

A

C

U

2
1

C

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G

A

C
U

2

G

C

A

3

C

G

A

U

4

A

G
U

5

U

C

G
A

6

U

A
C

7

G

C

A
U

8

U

G

C

9

1
0

1
1

1
2

C

G

A
U

1
3

G

A

C

1
4

A

U

C

1
5

1
6

G

U

A

1
7

A

C

G

1
8

G

U

A

C

1
9

U

A

C

2
0

2
1

2
2

U

G

C

A

3′

0

1

2

b
it

s

5′

1

C
A

U

2

C

A

G

3

C

U

A

G

4

G

U

A

5

U

G

6

G

C

U
A

7

U

A
C

8

G

A

C

U

9

U

C

A

G

1
0

G

C

U

A

1
1

A

U

G

1
2

C

G

A

1
3

U

C

A

1
4

U

G

C

A

1
5

C

A

U

G

1
6

G

A

C

U

1
7

U

G

C

1
8

G

U

A

C

1
9

C

A

U

2
0

A

C

G

U

2
1

C

U
A

2
2

G

A

C

2
3

3′

0

1

2

b
it

s

5′
1

C

A
U

2

C

U

G

A

3

C

U
G

4

U

A

G

5

C

G

U
A

6

C

U

7

G

C

U
A

8

C

U
A

9

A

C

G

U

1
0

C

U

A

G

1
1

U

C

A

G

1
2

C

A

G
U

1
3

G

C

U

A

1
4

C

U

G
A

1
5

G

U

C
A

1
6

C

G

U

A

1
7

C

G

U
A

1
8

A

G

U

C

1
9

C

U

A

2
0

G

A

C
U

2
1

G

C

2
2

G

U

C
A

2
3

U

C

A
G

2
4

A

G

C

U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

U

G

A

3 4

A

U

G

5

A

6

C

U

A

7

G

A

C

8

G

C

U

9

1
0

1
1

C

U

A

1
2

1
3

G

C

A

1
4

1
5

1
6

U

A

C

1
7

1
8

C

G

A

U

1
9

A

G

2
0

2
1

A

2
2

U
A
C

2
3

A

U

2
4

G

C

A

2
5

C

3′

0

1

2

b
it

s

5′

1

C

G

A

U

2

A

C

G

U

3

U

G

A

C

4

U
G

5

U
A
G

6 7

U

C

8

C

G

U

9

A

U

G

C

1
0

A

U
G

1
1

C

G
U

1
2

G

A
U

1
3

U

G

C

1
4

C

A
U

1
5

G

A

U
C

1
6

U
G
C

1
7

G
A
C

1
8

U

C

G

1
9

G
A
U

2
0

U

A
G

2
1

U

C
A

2
2

G

U
A

2
3

U

A

G

2
4

G

U

C

2
5

C

2
6

3′

0

1

2

b
it

s

5′

1

A

C

U

2

U

C

A

3

U

C

G

4

C

A

U

G

5

G

U
A

6

U

A

G

C

7

U

G

C

8

G

U

A

9

A

G

U

C

1
0

A

C

1
1

A

G

1
2

G

A

U

1
3

1
4

C

A

U

1
5

U
C

G

1
6

A

C

U

1
7

A

C

U

1
8

1
9

2
0

2
1

C

A

U

2
2

2
3

A

U

2
4

2
5

C

G

A

2
6

U

C

G

2
7

G

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G
A

U

2 3

C

A

U

4

A

U
G

5

C

6 7

G

U

A

C

8

U

C

G

9

A

C
G

1
0

C

A

1
1

U

G

1
2

C

A

U

1
3

C

A

U

1
4

1
5

U

C

A

1
6

G

A
U

1
7

G

C

A

1
8

C

U

A

1
9

A

G
C

2
0

C

A

G

U

2
1

U

G

C

2
2

G

C

U

2
3

G

C

A

2
4

A

C

G

2
5

G

A

C

U

2
6

C

G

U
A

2
7

C

2
8

U

G

A

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

G

A

3 4

C

U

A
G

5

U

G

A

6

C

U

G

A

7

C

8

G
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22-mers: 23-mers: 24-mers:
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C
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U

G

7

A

G

U

C

8

G

U

A
C

9

G

A
C

1
0

A

G

C

U

1
1

G

U
A

1
2

G

A

U
C

1
3

G

A

U
C

1
4

U

G

A
C

1
5

C

U

G
A

1
6

U

G

A

C

1
7

G

U

A
C

1
8

C

U

G
A

1
9

G

U

A
C

2
0

G

A

U
C

2
1

U

C
G

2
2

G

A

C
U

2
3

G

U
C

2
4

A

U

G
C

2
5

U

A

G

C
2

6
G

C

A
U

2
7

A

C

G

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

C

G

A

U

2 3

C

4

C

G

U

5 6

U

G

A

7

G

U

A

C

8

U

9

1
0

U

1
1

C

1
2

1
3

G

U

1
4

G

U

C

1
5

1
6

1
7

U

C

G

1
8

1
9

C

U

G

2
0

U

G

C

2
1

G

U

C

2
2

A

G

C

U

2
3

G

C

U

2
4

G

C

2
5

G

C

2
6

A

2
7

U

G

C

2
8

U

A

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

U

G

5 6 7 8 9

C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

U

C

1
8

1
9

2
0

2
1

2
2

2
3

U

C

2
4

C

U

2
5

2
6

C

G

2
7

2
8

U

G

C

2
9

C

U

A

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

C

U

A

G

5

A

6 7

A

U

C

8 9

1
0

1
1

1
2

1
3

1
4

1
5

C

1
6

C

1
7

G

1
8

1
9

C

2
0

C

2
1

2
2

U

C

2
3

2
4

2
5

2
6

2
7

G

C

2
8

2
9

G

C

3
0

C

U

A

3′

13



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

0
15

00
25

00
35

00

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

A

U
G

3

A

G

U

4

A

G

U

5

U

C

A

G

6

U

G

A
C

7

G

U

A
C

8

U

A

C

9

A

G

U

1
0

A

U

G

C

1
1

C

A

G

U

1
2

G

C

1
3

G

1
4

U

C

A

1
5

A

G

C

1
6

U

C

G

A

1
7

U

A

C

1
8

G

C

U
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

C
U

2

C

G

A

3

C

A

G

U

4

G

A
U

5

C

G

U

A

6

G

A
C

7

A

C

U

8

G

A

U

C

9

G

A

C

U

1
0

C

A

U

G

1
1

1
2

U

A

G

1
3

A

G

U

C

1
4

U

G

C

1
5

1
6

1
7

G

A

1
8

A

C

U

1
9

U

C

A

3′

0

1

2
b

it
s

5′

1

G

C

A

U

2

A

G

U

3 4

A

U

G

5

A

G
U

6

U

G
A

7

G

U

A

C
8

C

G

A

U
9

U

G

C

1
0

C

G

A
U

1
1

A

U

C

G

1
2

U

C

G

A

1
3

A

U

C

G

1
4

U

A

C

1
5

C

1
6

C

G

A

U

1
7

G

C

1
8

C

A

G

1
9

C

A

U

2
0

G

U

C

A

3′

0

1

2

b
it

s

5′

1

G

A

U
C

2

U

G
A

3

C

U
G

4

A
U
G

5

U

G
A

6

C

G

U

A

7

U

A
C

8

C

G

U

A

9

G

A

U

C

1
0

C

U

A

1
1

G

C

1
2

C

A

G

U

1
3

A

G

U

C

1
4

C

G

A

U

1
5

A

C

U

G

1
6

U

A

G

C

1
7

C

G

A
U

1
8

U

A

G

C

1
9

G

U

C

A

2
0

U

G

A

C

2
1

C

G

U

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G

A

U
C

2

C

G

U
A

3

G

A
U

4

C

A

G
U

5

U

C

A

G

6

A
U

C

7

C

G

U
A

8

U

A

G

C

9

A

C

G

U

1
0

A

G

U

C

1
1

A

U

C

G

1
2

G

A

C

U

1
3

G

A

U

C

1
4

A

G

U

C

1
5

A

G

U

C

1
6

C

A

U

G

1
7

C

A

U

G

1
8

A

U

G

C

1
9

A

U

G

C

2
0

C

G

A
U

2
1

A

C

U

G

2
2

C

G

U
A

3′

0

1

2

b
it

s

5′

1

G

U
C

2

G

C
A

3

A

G

U
C

4

G

U
A

5

C

U

A

G

6

C
A
G

7

U
A

8

G
C
A

9

A

U

C

1
0

G

C
A

1
1

G
C

1
2

C

G

U
A

1
3

A

G

U

C

1
4

A

G

C

U

1
5

A

U

C

1
6

C

A

G

U

1
7

U

C

A

G

1
8

G

A

U

C

1
9

A

C
U

2
0

A

G

U

C

2
1

C

U

G
A

2
2

G

A
C

2
3

C

G

U
A

3′

0

1

2

b
it

s

5′
1

A

C
U

2

C

G

U

A
3

A

G

C

U
4

A

C

G

U

5

U

A

C

G

6

G

A

U
C

7

G

C
A

8

A

U

G
C

9

C

G

A

U

1
0

G

U
C

1
1

U

C

A

G

1
2

G

C
U

1
3

G

A

U
C

1
4

U

G
C

1
5

U

A

C
G

1
6

U

A

C

G

1
7

U

C

G

1
8

U

G
C

1
9

G

U
C

2
0

C

G

A
U

2
1

C

U
G

2
2

G

C

A
U

2
3

U

A
G

2
4

U

G
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

U

C

A

2

C

A

U
G

3

A

C

G

U

4

C

A

U

G

5

C

U

A
G

6

U

G

C

A

7

G

U

A

C

8

C

G

A
U

9

A

C

G
U

1
0

U

C

A

G

1
1

U

A

G

C

1
2

A

U

G
C

1
3

A

U

G
C

1
4

G

C

U
A

1
5

C

G

A
U

1
6

A

C

G
U

1
7

G

C

A
U

1
8

U

C

A
G

1
9

A

G

C
U

2
0

G

C

U
A

2
1

A

G

U
C

2
2

G

C
A

2
3

U

G

C
A

2
4

A

G

U
C

2
5

G

C

U
A

3′

0

1

2

b
it

s

5′

1

C

G

U
A

2

U

A

C

G

3

A

U

C

G

4

U

A

C

G

5

U

G

C

A

6

U

G

A

C

7

G

A

C

U

8

A

C

U

G

9

G

C

U

A

1
0

C

G

U

A

1
1

A

G

C

U

1
2

A

G

C

U

1
3

A

U

G

C

1
4

U

C

G

A

1
5

A

G

C

U

1
6

U

C

G

A

1
7

A

C

U

G

1
8

A

U

G

C

1
9

U

G

C

A

2
0

U

G

C

A

2
1

A

C

U

G

2
2

G

U

C

A

2
3

U

C

G

A

2
4

A

C

G

U

2
5

A

U

C

G

2
6

C

U

A

G

3′

0

1

2

b
it

s

5′

1

U

A

C

2

U

G

C

A

3

A

C

U

G

4

A

U

C

G

5

C

U

G

A

6

U

C

A

7

A

U

G
C

8

G

A

U
C

9

G

U

C

A

1
0

U

G

A

C

1
1

U

C

G

A

1
2

U

G

C

1
3

U

G

C

1
4

C

G

U

1
5

C

G

U

A

1
6

A

U

C

G

1
7

U

A

G

1
8

A

U

C
G

1
9

G

U

C

A

2
0

G

U

C

A

2
1

A

U

2
2

C

G

2
3

A

C

U

G
2

4

C

2
5

G

A

C

2
6

G

C

A

U

2
7

U

A

G

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

C

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

U

2
3

2
4

2
5

2
6

2
7

U

C

G

2
8

A

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

C

A

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

U

C

G

2
9

C

U

A

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

C

U

A

G

5 6 7

C

U

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

C

G

3
0

C

U

A

3′
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1.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
0

30
00

0

0

1

2

b
it

s

5′

1

G

A

2 3 4

G

5

G

6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

C

U

A

G

1
6

C

A

G

1
7

C

1
8

G

A

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U

C

G

A

2 3 4 5 6 7 8 9

C

G

1
0

1
1

1
2

G

1
3

1
4

1
5

1
6

C

G

A

1
7

C

A

G

1
8

A

G

C

1
9

A

G

U

C

3′

0

1

2

b
it

s

5′

1

C

G

A

2 3

A

4 5 6

A

7

G

8

G

9

1
0

G

C

1
1

G

1
2

1
3

1
4

G

1
5

1
6

C

1
7

C

G

A

1
8

C

A

G

1
9

U

G

C

2
0

A

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

A

G

1
9

G

2
0

C

2
1

G

A

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5

G

6 7 8 9

1
0

1
1

1
2

G

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

G

U

C

2
2

A

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

G

2
1

2
2

C

2
3

A

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

G

2
3

2
4

G

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

C

G

1
0

1
1

1
2

1
3

1
4

1
5

U

G

1
6

1
7

C

G

1
8

1
9

C

U

2
0

2
1

2
2

A

G

2
3

A

C

G

2
4

2
5

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

1
9

2
0

2
1

2
2

2
3

2
4

G

2
5

2
6

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

C

2
7

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

U

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

C

2
8

G

U

C

3′

0

1

2

b
it

s

5′

1

C

G

A

U

2 3 4

A

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

C

2
9

G

C

U

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

C

U

A

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

A

G

U

C

3′
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
0

20
00

0
30

00
0

0

1

2

b
it

s

5′

1

A

2 3 4

G

5

G

6 7 8 9

1
0

1
1

1
2

1
3

1
4

G

1
5

U

C

A

G

1
6

C

A

G

1
7

C

1
8

G

A

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

2 3 4 5

G

6

G

7 8 9

C

G

1
0

1
1

1
2

U

G

1
3

1
4

1
5

A

G

1
6

C

G

A

1
7

C

A

G

1
8

U

A

G

C

1
9

A

G

U

C

3′

0

1

2
b

it
s

5′

1

A

2 3 4 5 6 7

U

G

8
G

9

1
0

1
1

U

G

1
2

G

U

1
3

G

C

U

1
4

U

C

G

1
5

C

1
6

C

G

1
7

C

G

A

1
8

A

C

G

1
9

A

U

G

C

2
0

A

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7
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25-mers: 26-mers: 27-mers:

0

1

2

b
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s
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1

C

G
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2

G

A
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C

3
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U

C

4
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A
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G
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G

6

U

C

A

G
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C

A
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U
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C
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1
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C

4
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U

G

C
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C
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U
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G

A
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U
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C
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A
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G

U
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U

C
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A

U
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C
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2

A
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G

C
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3

U

A
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4

U

C

G

A
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A

G

C
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C
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U

3

C

A
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A
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G

C
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U

G

C
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U
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C
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U

A

G

C
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U

A

G

C
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A
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C

U
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C

U
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U
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C
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C
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U
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C
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U
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r 
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m
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0
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00
0
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00
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0

0

1

2

b
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s
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1

G

C

A

2 3

C

4

C

A

G

5

C

G
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G

9

1
0

U

C

G

1
1

1
2

U

G

C

1
3

1
4

A

U

C

G

1
5

C

A

G

1
6

C

A

G
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7

A

G

C

1
8

G

A

U
C
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19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U

G

A

C

2

G

A

U

C

3

G

U

C

4

C

G

U

5

U

A
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G

6

A

U

C

G

7

A

G
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U

A

C

G

1
0

C

G

U

1
1

U

C

G

1
2

C

G

U

1
3

A

U

G

C

1
4

1
5

A

C

G

1
6

C

G

A

1
7

U

C

A

G

1
8

U

A

G

C

1
9

A

G

U
C
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0

1

2
b

it
s

5′

1

U

A

C

2

G

U

C

3

G

C

4

U

G

C

5 6 7

C

G

8
A

C

G

9

1
0

1
1

C

U

G

1
2

U

C

G

1
3

1
4

U

G

C

1
5

G

C

1
6

C

G

1
7

C

A

G

1
8

C

A

G

1
9

A

U

G

C
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0

A

G

U
C
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0

1

2
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5′

1

A

2

G

A

U

C

3

A

U

G

C

4

A

G

C

5 6 7

U

A

C

G

8

U

C

G

9

1
0

U

G

1
1

G

1
2

G

U

C

1
3

A

U

C

G

1
4

G

C

U

1
5

A

U

G
C

1
6

1
7

A

C

G

1
8

A

G

C

1
9

U

C

A

G

2
0

G

C

2
1

G

A

U

C
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22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

G

A

C

2

U

C

A

3

G

C

U

4

G

U

C

5

U

A

C

G

6

A

G

U

C

7 8

A

G

C

9

C

G

U

1
0

A

G

C

1
1

C

U

G

1
2

C

G

U

1
3

A

U

G

C

1
4

A

U

G

C

1
5

G

U

C

1
6

A

U

C

G

1
7

A

U

C

G

1
8

A

U

G

C

1
9

A

G

C

2
0

G

U

2
1

U

A

C

G

2
2

U

A
C
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0

1

2

b
it

s

5′

1

U

G

A

C

2

A

U

G

C

3

U

G

C

4 5

A

G

C

6 7 8

G

C

9

1
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G

1
1

A

U

C

G

1
2

1
3

1
4

G

C

1
5

G

C

1
6

1
7

U

G

C

1
8
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U

C

G
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9

C

G

2
0
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C
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1
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A

G

2
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3

G

A

U
C
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0

1

2
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s

5′
1

G

C

A

2

A

U

C

3

A

U

G

C

4

U

C

G

5 6

G

C

7 8 9

G

1
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1
1

1
2

U

G

C

1
3

1
4

1
5

U

C

G

1
6

C

G

1
7

1
8

U

G

C

1
9

C

G

2
0

2
1

A

G

C

2
2

C

G

A

2
3

2
4

A

G

U
C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

C

2

A

G

U

C

3

U

G

C

4

U

A

G

C

5

C

G

6 7

G

C

8

G

9

1
0

G

C

1
1

1
2

G

C

1
3

C

G

1
4

1
5

1
6

G

C

1
7

1
8

1
9

U

G

C

2
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2
1

G

C

2
2

A

G

C

2
3

G

A

2
4

2
5

A

G

U
C
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0

1

2

b
it

s

5′

1

U

G

C

A

2

A

G

U

C

3

A

U

G

C

4

A

U

G

C

5

U

A

G

C

6

A

U

G

C

7

C

G

A

8

U

A

G

C

9

U

1
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U

A

C

G

1
1

A

U

G

C

1
2

A

U

G

C

1
3

A

U

C

G

1
4

A

1
5

U

A

G

C

1
6

U

1
7

G

C

U

1
8

G

C

U

1
9

A

U

C

G

2
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G

C

A

2
1

U

A

G

C
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U
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C

2
3

2
4

A

G

C

2
5

G

U

2
6

A

G

U
C

3′

0

1

2
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C
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G
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28-mers: 29-mers: 30-mers:

0

1

2
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1

C

2

U

C

3

C

4

A

U

G

C

5

G

C

6

C

7

G

C
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G

C

1
1
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2

C

G
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3

A

U

G

C

1
4

C
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5

C

G

1
6
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7
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8
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9

2
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2
1

C

G
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2
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A
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C
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A
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C
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G
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U

C
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C
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5 6

G

C
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C
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C
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A
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6

1
7

1
8
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C
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18-mers:
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r 
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m
)

18 20 22 24 26 28 30

0
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00
0

30
00

0

0

1

2

b
it

s

5′

1 2 3

C

4

G

5

G

6 7 8

A

U

C

G

9

G

U

1
0

C

G

1
1

1
2

C

G

1
3

1
4

C

G

1
5

U

C

A

G

1
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C
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G
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8

A
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U

C
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19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

C

2

G

A

U

C
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A

C

G

6

A

U

C

G

7

G

A

8

U

G

9

A

U

C

G

1
0

G

U
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1

U
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C

G
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2
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U
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3
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C
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5
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8
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C
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C
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0

1

2
b

it
s
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G

U

C

3

G

C

4

C
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G

7

G

8
G
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C

G
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1

U

G
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2

U

C

G
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C
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2
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1
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2

G
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C

U

3
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U

G

C

4

U
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G

C

5

G

C

U

6

G

U

7

U

A

C

G

8

A

U

C

G

9

G

C

A
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G

U

1
1

A

C

U

G
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2

C

G

U
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3

A

U

C

G
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4
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U

G

1
2

C

G

U
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3
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U

C

1
4

A

U

G

C

1
5

G

U

C

1
6
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U

C
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1.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)
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G
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C
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G

U
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0
40

00
0
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0
12

00
00

0

1

2

b
it

s

5′

1

A

G
U

2

A

G

C

U

3

U

G

A

C

4

G

A

U

5

U

C

G
A

6

U

G

A

C

7

U

C

G

A

8

C

A

U

G

9

G

C

A

U

1
0

U

G

A

C

1
1

G

U

A
C

1
2

A

U
G

1
3

G

C
A

1
4

A

U
C

1
5

A

U

C

G

1
6

U

C

G

A

1
7

A

C

U

1
8

G

A
C
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19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

U
C

2

C

U
G

3

U

G

A

C

4

U

C

G
A

5

U

G
A

6

A
C

G

7

G

C

U
A

8

A

U

G

C

9

C

G
U

1
0

U

G

C

A

1
1

G

C

U

A

1
2

U

C

G

A

1
3

C

G

U

A

1
4

U

G

A
C

1
5

A

G

U

1
6

U

G

A
C

1
7

U

G

C
A

1
8

G

U

C
A

1
9

U

C
A
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0

1

2
b

it
s

5′

1

C

G

U

2

C

G

A
U

3

A

U

G

4

A

U

G

5

U
A

G

6

C

A

U

7 8
U

A

G

9
C

U
A

1
0

A

C

G

1
1

U

G

1
2

A

C

G

U

1
3

U
A

G

1
4

C

A

U

G

1
5

A

G

C

U

1
6

C

G

U

1
7

U

C

A

G

1
8

C

G

A

1
9

G

U
A

2
0

U

A
C
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0

1

2
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s
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1

G

U
A

2

G

A

C

U

3

G

C

A

U

4

C

U

A

G
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U
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C

6
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C

G
U
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U

G
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C

A
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U
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U
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U
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C
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U
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G
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U
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1
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C
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22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

G

U
A

3

G

C

U

4

A

C

U
G

5

U

C

A

G

6

G

U

A

C

7

C

U

G

A

8

U

A

G

C

9

C

A

G

U

1
0

A

U

C

G

1
1

C

U

A

G

1
2

C

G

A

U

1
3

U

C

A

1
4

U

A

G

C

1
5

G

A

C
U

1
6

A

C

U
G

1
7

C

A

G
U

1
8

A

U

G

C

1
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A

U
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G

2
0
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A

2
1

U

A

C

G
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2

G
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1

C

G

A

U

2

G

3

A

G

U
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C

U

A

G

1
0

C

A
G

1
1

C

A

G

1
2

C

U
A

1
3

G

A

C

1
4

A

C

1
5

A

G

U

1
6

1
7

G

U

1
8

U

G

A

C

1
9

G

A

U
C
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0

A

G

U
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2
2
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C
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G

C

A

U
2

G

U

A

3

C

A

U

4

C

U

A

G

5

C

U

A
G

6

G

A
C

7

G

C

A

8

G

A

U

C

9

G

C

A
U

1
0

U

C

G

1
1

U

A

C
G

1
2

C

A

G
U

1
3

G

A

C

1
4

C

A

G

1
5

G

C

A

1
6

C

U

G

A

1
7

G

C
U

1
8

C

A

U

1
9

A

U

G

C

2
0

C

A

2
1

A

U

G

C

2
2

G

A

U

2
3

C

A
G

2
4

G

C

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

U
C

2

G

C

A

U

3

A

U

C

G

4

A

C

U

G

5

C

A

G

U

6

U

A

C

G

7

G

C

A

U

8

U

A

C

G

9

A

G

C

U

1
0

C

G

A

U

1
1

A

G

C

U

1
2

A

C

U

G

1
3

A

U

C

G

1
4

A

U

G

C

1
5

A

C

G

U

1
6

U

A

C

G

1
7

G

A

C

U

1
8

G

A

U

C

1
9

A

U

G

C

2
0

G

A

C

U

2
1

A

U

C

G

2
2

A

C

G

U

2
3

U

A

G

C

2
4

A

U

C

G

2
5

G

U

A

C

3′

0

1

2

b
it

s

5′

1 2

G

C

U

3

U

G

C

4

C

U

A
G

5

U

G

C

6

C

G

A

7

U

G

C

8

C

A

G

U

9

G

C

U

1
0

A

G

C

1
1

G

C

A

U

1
2

A

U

G
C

1
3

U

C

A
G

1
4

C

1
5

G

U

C

1
6

G

U

C

A

1
7

U

C

G

A

1
8

A

U

G
C

1
9

C

A

G

U

2
0

U

G

C
A

2
1

A

U

C
G

2
2

A

U

C

2
3

U

C

G

A

2
4

U

G

C

2
5

U

A

G

C

2
6

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3

C

4

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

C

U

2
3

2
4

2
5

C

G

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4 5 6 7 8 9

1
0

1
1

U

C

1
2

1
3

1
4

1
5

G

1
6

1
7

1
8

U

1
9

2
0

U

2
1

2
2

2
3

2
4

2
5

2
6

2
7

U

C

G

2
8

U

C

3′

0

1

2

b
it

s
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1

G

A

C

U

2 3 4

U

G

5 6 7 8 9

1
0

1
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1
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1
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1
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1
6
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8

1
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2
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2
1

2
2
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2
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2
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2
6

2
7

2
8

2
9

C

U
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0

1

2

b
it

s
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1

G

A

C

U

2 3 4

C

U

A

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
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2
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2
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2
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2
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2
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2
9
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0

U

C
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18 20 22 24 26 28 30

0
10

00
00

20
00

00
30

00
00

0

1

2

b
it

s

5′

1 2

U

A

3 4

A

U

G

5

U

G

A

6

G

U

7 8 9

1
0

1
1

1
2

1
3

A

G

1
4

1
5

U

G

A

1
6

1
7

C

1
8

U

A

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

C

A

U

2

G

A

3

U

A

4

A

U

G

5 6 7 8 9

1
0

C

G

U

1
1

1
2

1
3

C

1
4

1
5

G

C

A

U

1
6

1
7

U

G

C

1
8

U

G

A

C

1
9

A

3′

0

1

2
b

it
s

5′

1

A

C

U

2

G

U

A

3 4

G

A

U

5

G

A

U

6 7

A

C

8
A

C

U

9
G

U

C

1
0

G

U
C

1
1

A

U

G

1
2

A

U

1
3

1
4

G

A

C

1
5

C

1
6

1
7

1
8

1
9

G

C

U

2
0

C

U

A

3′

0

1

2

b
it

s

5′

1

A

C

U

2

G

U
A

3

A

C

G

U

4

C

G

U

5

U

C

A

G

6

U

A

C

7

C

U

G

A

8

A

G

U

C

9

G

A

C

U

1
0

G

C

1
1

C

A

U
G

1
2

A

G

C

U

1
3

U

A

G

C

1
4

A

U

G

C

1
5

U

G

A

C

1
6

A

U

G

1
7

C

U

G

1
8

U

G

A

C

1
9

U

G

C
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0

C

G

U

2
1

U

G

A
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22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

C

2

G

U
A

3

G

U

4

G

U

5

G

6

G

U

A

C

7

C

A

8

G

A

C

9

G

U

1
0

A

G

C

1
1

A

G

1
2

G

U
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3

U

A

C
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A
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U
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C
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C
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C
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A

G

C

1
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U

A
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1
6
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C

U
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1
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A

C
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A
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U
4

C

A

G
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5

U

C

A

G
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U

G

A
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U

C

G
A
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A

C

9

G

C
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G
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A
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C
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G

C
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C

U
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6

3′
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2
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G

C

A

U
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C

G

3

U

G

C

4

G

A

U
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C
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C
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2 pre-miRNA hairpin-matching reads

2.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
Sense reads: 18-mers:
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1

2

b
it

s
5′

1

G

A
U

2

C

A

U
3

A
U

4

A
C

5

C
A

6

U
C

7

A
8

U
A

9

A
G

1
0

C
U

1
1

A
U

1
2

A

1
3

C
G

1
4

C
G

1
5

U
G

1
6

A
U

1
7

C

1
8

U

1
9

A
C

2
0

C
A

2
1

C
G

2
2

U
G

2
3

C
G

2
4

A
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

C

U
A

2

G

C

A

U

3

A

U

4

A
U

5

U

A
C

6

C
A

7

G

A

U
C

8

G

C

A

9

C

U
A

1
0

C

A
G

1
1

C
U

1
2

C

A
U

1
3

A

1
4

A

C
G

1
5

C
G

1
6

A

U
G

1
7

C

A
U

1
8

A

C

1
9

G

A

U

2
0

G

A
C

2
1

G

C
A

2
2

C
G

2
3

A

U
G

2
4

U

C
G

2
5

A
3′

0

1

2

b
it

s

5′

1 2 3 4

A
U

5 6 7

A
C

8 9

G

C

A

1
0

1
1

G

C

A

1
2

U
C

1
3

U

C

A

1
4

C
A

1
5

1
6

1
7

1
8

U

C

A

1
9

A
C

2
0

G

A

U

2
1

2
2

2
3

U
C

2
4

C

A

U

2
5

U
C

2
6

C
A

3′

0

1

2

b
it

s

5′

1

A

G

U

2

G

C

U

3

U
C

4

G

A

U

C

5

C

A
U

6

C

U
A

7 8

C

A

U

9

A

C

U

1
0

1
1

A

G
U

1
2

1
3

U

G

C
1

4

G

C

A

U

1
5

U

C
A

1
6

C

U

1
7

1
8

G

A

U
1

9

2
0

U
C

2
1

A

C

U

2
2

U

A

C

2
3

C

U
A

2
4

C

A

G

2
5

G

C
U

2
6

U

G

C

2
7

U
A

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3

U

G

C

4

G

U

C

5

G

A
C

6

C

U
A

7

C

U

A

8

C

A
U

9

G

A

C

U

1
0

G

C

U

1
1

1
2

G

A

U

1
3

G

A

C

1
4

G

U
C

1
5

G

U

C

A

1
6

C

U
A

1
7

G

A

C
U

1
8

C

A

U

1
9

G
A

U

2
0

C

2
1

G

U

C

2
2

2
3

U

G

C
A

2
4

2
5

A

G
C

2
6

C

G

U

2
7

2
8

C

U
A

3′

0

1

2

b
it

s

5′

1

C

U
A

2

C

A

3

A

G

C

U

4

U

5

G

U

C

6 7

C

A

8 9

1
0

G

C

U

1
1

1
2

1
3

U

1
4

1
5

1
6

U

A

1
7

1
8

G

U

C

1
9

C

A

2
0

A

U

2
1

G

U

A

2
2

2
3

A

G

C

U

2
4

U

A

C

2
5

2
6

2
7

G

C

U

2
8

U

C

2
9

C

U
A

3′

0

1

2

b
it

s

5′

1 2

U

C

3

C

A

U

4 5 6 7

C
U

8

U

G

9

U

G

1
0

1
1

1
2

1
3

1
4

1
5

G

A

U

1
6

1
7

U
C

1
8

A

C

U

1
9

C

U
A

2
0

2
1

C

A

G

U

2
2

2
3

C

U

2
4

U

C

2
5

C

A

U

2
6

2
7

U

C

2
8

U

A

C

2
9

3
0

3′

38



2.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

40
0

20
0

0
20

0
40

0

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

(no read) (no read)

0

1

2

b
it

s

5′

1

G

C

U
A

2

A

G
U

3

G
U

4

C

G

A

U

5

C
G

6

A

C
G

7

U

G
A

8

A

C

G

9

G

U

1
0

U

C

A

G

1
1

A

G
C

1
2

C

U
A

1
3

C

U

A

G

1
4

G

C

A

1
5

A

U

G

1
6

G

U

1
7

A

U
G

1
8

C
A

G

1
9

A

G
C

2
0

A

G

C

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

U
A

3

G

U

4

C

G
U

5

U

C

A

G

6

G

C

7

G

C

U
A

8

A

G

C

9

G

A

C

U

1
0

A

G
C

1
1

U

A

G

1
2

C

A

U

1
3

U

A
C

1
4

G

U

A

C

1
5

A

U
C

1
6

A

U
G

1
7

A

C

U
G

1
8

G
C

1
9

U

G
C

2
0

G

A
U

2
1

C

G

2
2

G

U
A

3′

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

C

A

G

U

4

A

G

U

5

A

C
G

6

U

G
C

7

C

U

G

A

8

G

A
C

9

C

G
U

1
0

G

A

C

1
1

U

A

G

1
2

A

G

C
U

1
3

G

U

A

C

1
4

G

C

1
5

U

G

C
A

1
6

U

A

G

1
7

A

U

G

1
8

1
9

A

G
C

2
0

U

2
1

U

C

G

2
2

A

2
3

C

U

A

3′

0

1

2

b
it

s

5′

1

C

U
2

U

G
A

3

G

C
U

4
U

A
G

5
C

G
6

G

A
C

7

G
A

8

U

A
C

9

G

U
1

0

A

C

U

G

1
1

A

G
1

2

A

C

U
1

3

U

C

G

A

1
4

U

C
G

1
5

C

G
A

1
6

C

U

G
A

1
7

C

A

G

U

1
8

G

C

A

U

1
9

G
C

2
0

U

G
A

2
1

U

G
C

2
2

A

G

U

2
3

A

C
G

2
4

G

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G
U

2

U
A

3

A
U

4

C
G

5

C
G

6

C

7

U
A

8

G
C

9

U

1
0

A
G

1
1

G

1
2

A
U

1
3

U
A

1
4

C
G

1
5

C
A

1
6

G
A

1
7

A
U

1
8

A
U

1
9

U
C

2
0

U
A

2
1

U
C

2
2

G
U

2
3

U
G

2
4

G
A

2
5

U
A

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

60
40

20
0

20
40

60

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3

U

4 5 6 7 8

U

9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

U

1
9

G
3′

(no read)

0

1

2

b
it

s

5′

1

U

2

G
A

3

C
U

4

C
U

5

G

6

G
C

7

G
A

8

G
C

9

C
U

1
0

A
U

1
1

A

1
2

U

1
3

G
C

1
4

A
C

1
5

A
U

1
6

A
G

1
7

A
G

1
8

C

1
9

U
C

2
0

C
U

2
1

U
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

C
U

2

C

A
U

3

C

U

4

C

U
G

5

U

A

C

G

6

A

G

C

7

C

U

A

8

A

G

C

9

G

C

A

U

1
0

U

C
G

1
1

C

A

G

1
2

A

C

U

1
3

U

C
A

1
4

A

U

C

1
5

A

C
U

1
6

C

G
U

1
7

G
U

1
8

U

C
G

1
9

C
G

2
0

U
A

2
1

C

G

2
2

G

A
U

3′

0

1

2

b
it

s

5′

1

C
U

2 3

G
U

4 5

C

A

G

6 7

G
A

8

G

A

C

9

G
U

1
0

1
1

A
G

1
2

C
U

1
3

1
4

G

U

C

1
5

1
6

A

U

G

1
7

1
8

1
9

G
C

2
0

2
1

U
G

2
2

C

U

A

2
3

U
A

3′

0

1

2

b
it

s

5′

1
C

A
U

2

U
A

3

G

C

U

4

G

C

U

5

C
G

6

A

G

C

7

C

U
A

8

U

A
C

9

G
U

1
0

1
1

A

U

G

1
2

A

C

U

1
3

G

A

C

1
4

A

G

C

1
5

C

U

A

1
6

U

A

G

1
7

U

C

G

1
8

G

U
C

1
9

2
0

2
1

U
G

2
2

A

G
U

2
3

U
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

U

1
1

A

1
2

U

1
3

C

1
4

C

1
5

U

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

G

2
2

U

2
3

A

2
4

A

2
5

G
A

3′

(no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

42



Embryo 36h, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

20
00

10
00

0
10

00
20

00

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U
C

2

G
A

3

C
U

4

A
U

5

C
G

6

U
C

7

C
A

8

G
C

9

U

1
0

C

1
1

C
G

1
2

C
U

1
3

G
C

1
4

G
C

1
5

C

1
6

C
G

1
7

U
G

1
8

G
C

1
9

C
A

3′

0

1

2
b

it
s

5′

1

A

U
C

2

U

G
A

3

G
U

4

C

A
U

5

U
G

6

A

C
G

7

C

A
G

8

U

A
C

9

G

A

U
1
0

C

A

1
1

G
A

1
2

A

U
1
3

G
C

1
4

A

G
C

1
5

U

C

1
6

G
C

1
7

G
A

1
8

C
G

1
9

C
2
0

U
A

3′

0

1

2

b
it

s

5′

1

A

U
C

2

U
A

3

G

U

4

C

G

U

5

U

C

G

6

G

A

C

7

C
A

8

U

C

9

C

A

U

1
0

G

U
C

1
1

U

A

G

1
2

C

U

1
3

G

A

C

1
4

A

C

1
5

G

A

U

C

1
6

U

G

1
7

C

A

U

G

1
8

G

C

1
9

G

U
C

2
0

G

A

U

2
1

U

C

G
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

C

2

U
A

3

G

U

4

C

G

U

5

G

6

A

C

7

G

A

8

A

C

9

U

1
0

A

G

C

1
1

U

G

1
2

U

1
3

A

C

1
4

C

1
5

A

U

C

1
6

U

G

1
7

U

G

1
8

G

C

1
9

G

C

2
0

A

U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

U

C

2

U

G

A

3

G

U

4

C

A

G

U

5

C

A

G

6

G

U

A

C

7

C

G

A

8

U

A

C

9

G

C

U

1
0

G

A

C

1
1

A

U

G

1
2

C

U

1
3

U

C

1
4

A

G

C

1
5

A

C

1
6

U

C

A

G

1
7

A

U

C

G

1
8

A

C

1
9

U

G

C

2
0

G

C

U
2
1

C

U

G
2
2

U

C

G

A
2
3

C

A
U

3′

0

1

2

b
it

s

5′

1
U
C

2

U

G
A

3

A

C

U
4

C

G

A

U
5

C

A

G
6

U

A

C
7

G
A

8

U

A

C
9

A

U
1

0

U

A

G

C

1
1

U

A

G
1

2

A

U
1

3

U

G

A

C

1
4

G

U

C

1
5

U

G

A

C

1
6

C

A

U

G

1
7

A

U

C

G

1
8

A

G

C

1
9

U

G

C

2
0

C

G

A

U

2
1

C

U

G

2
2

G

C

U

A

2
3

G

U
A

2
4

C

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

C

2

U
A

3

A
U

4

C

U

5

C

G

6

C

7

U
A

8

G

C

9

U

1
0

A
C

1
1

G

1
2

A
U

1
3

U

C

1
4

C

1
5

C

1
6

G

1
7

A
G

1
8

A
C

1
9

U

C

2
0

U

2
1

U

G

2
2

G
A

2
3

U
A

2
4

U

G

A

2
5

C

A

U

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

20
00

10
00

0
10

00
20

00

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b

it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it

s

5′

1

A
U

2

G

A

U

3 4

G

U

C

5 6

G

A

C

7

C

A

U

8

C

U

G

9

1
0

1
1

C
U

1
2

C

A

G

1
3

C

U

G

1
4

C

U
A

1
5

1
6

1
7

C

U
G

1
8

C

A

G

1
9

U

C

A

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

C
U

2

A
U

3

U

4

C

G
U

5

C
G

6

A
C

7

C
A

8

A
C

9

G
U

1
0

G
C

1
1

C
G

1
2

U

1
3

A
C

1
4

U
C

1
5

A
C
U

1
6

C

U
G

1
7

A
U
G

1
8

G
C

1
9

A
G
C

2
0

A
U

2
1

G

2
2

A
U

3′

0

1

2

b
it

s

5′

1

A
U

2

G
A

3

A

U
C

4

U

G

C

5

C

A

G

6

U

G

C

7

G

A

U

8

G

C

A

9

C

G

U

1
0

1
1

G

A

U

1
2

G

C

U

1
3

1
4

1
5

U

G

A

1
6

G
A

1
7

1
8

G

C

U

1
9

2
0

2
1

G

C

U

2
2

A

U
G

2
3

C

G
A

3′

0

1

2

b
it

s

5′

1
A

U
2

G
A

3

A

C

U

4

G

A

C

U

5

C

A

G

6

G

A

C

7

G

U
A

8

G

A

C

9

G

U
1

0

G

C

A

U

1
1

U

G
A

1
2

G

C

U

1
3

A

G

C

1
4

U

G

C

1
5

1
6

A
G

1
7

C

U
G

1
8

G

U
C

1
9

U

G

A

C

2
0

A

G

U

2
1

C

U

G

2
2

A

G

U

2
3

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

U

1
1

G
A

1
2

U

1
3

C

1
4

C

1
5

C

U

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

U
G

2
2

U

2
3

A

2
4

A

2
5

A
3′

0

1

2

b
it

s

5′

1

U

2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

U

1
1

A

1
2

U

1
3

C

1
4

C

1
5

U

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

G

2
2

U

2
3

2
4

A

2
5

A

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult female, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

30
00

0
10

00
0

10
00

0
30

00
0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

G

2

U

3

C

4

A

5

G

6

G

7

U

8

C

9

U

1
0

G

1
1

U

1
2

U

1
3

U

1
4

G

1
5

A

C

1
6

C

A

1
7

U

1
8

G
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

0

1

2
b

it
s

5′

1

C
2

A
3

U
4

U
5

G
6

C
7

A
8

C
9

U
1
0

C
1
1

G
1
2

U
1
3

A

C
1
4

C
1
5

C
1
6

G
1
7

G
1
8

C
1
9

C
2
0

U
3′

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

A

G

U

4

C

A

G
U

5

U

A

C
G

6

U

G

A

C

7

G

C
A

8

G

A

U
C

9

G

C

U

1
0

A

U

G
C

1
1

C

A

U
G

1
2

G

A

C

U

1
3

U

G

A
C

1
4

A

U

G

C

1
5

A

G

U

C

1
6

A

U
G

1
7

U

C

G

1
8

U

A

G

C

1
9

U

G

C

2
0

C

A

G

U

2
1

U

A
G

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

C

2

U

A

3

G

U

4

G

U

5

G

6

A

C

7

A

8

C

9

U

1
0

A

G

C

1
1

G

1
2

U

1
3

A

C

1
4

C

1
5

A

U

C

1
6

U

G

1
7

U

G

1
8

G

C

1
9

G

C

2
0

A

U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

A

U

C

2

C

U

G

A

3

G

A

C

U

4

G

C

A

U

5

C

A

U

G

6

G

U

C

7

U

G

A

8

U

G

A

C

9

A

U

1
0

G

A

C

1
1

A

U

C

G

1
2

C

G

U

1
3

U

C

1
4

A

G

C

1
5

A

C

1
6

U

C

G

1
7

U

A

C

G

1
8

U

A

C

1
9

U

A

G

C

2
0

C

A

U
2
1

U

A

G
2
2

U

C

G

A
2
3

G

U
A

3′

0

1

2

b
it

s

5′

1
U
C

2

G

A
3

C
U

4

C
U

5

C
G

6

A

U
C

7

G
A

8

U
C

9

C

A
U

1
0

G
C

1
1

A
G

1
2

U
1

3

G

A

C
1

4

U

C
1

5

A

G
C

1
6

A
G

1
7

U

C

A
G

1
8

G

U
C

1
9

G

U
C

2
0

A

G

U

2
1

U

G

2
2

U
A

2
3

U

G
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U
C

2

A

3

C

U

4

C

U

5

C
G

6

U
C

7

G
A

8

U
C

9

A
U

1
0

G
C

1
1

A
G

1
2

U

1
3

C

1
4

C

1
5

G
C

1
6

G

1
7

A
G

1
8

C

1
9

U
C

2
0

U

2
1

G

2
2

U
A

2
3

G

A

U

2
4

U
A

2
5

A
U

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

G

2

U

3

C

4

A

5

G

6

G

7

U

8

C

9

U

1
0

G

1
1

U

1
2

U

1
3

U

1
4

G

1
5

A

C

1
6

C

A

1
7

U

1
8

G
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2
b

it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 2:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

15
00

50
0

0
50

0
15

00

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

U

2

A

G

3

U

C

4

U

A

5

C

G

A

6

A

C

7

C

A

8

C

A

9

U

1
0

C

A

1
1

G

U

1
2

C

U

1
3

C

U

1
4

C

1
5

C

A

1
6

G

U

1
7

A

G

C

1
8

C

A

1
9

U

C

G
3′

0

1

2
b

it
s

5′

1

U

A

C
2

G

C

U
A

3

C

G

U
4

C

G

U
5

A

C

G
6

G

A

C
7

U

C
A

8

G

U

A

C
9

A

G

U
1
0

A

G

C
1
1

U

G
1
2

G

C

A

U
1
3

A

C
1
4

U

A

C
1
5

U

G

C
1
6

C

A

U

G
1
7

U

C

G
1
8

U

G

C
1
9

G

A

U

C

2
0

G

A
U

3′

0

1

2

b
it

s

5′

1

A
C
U

2

A
U

3

G

C

A

U

4

C

U
G

5

A

C
G

6

G

A
C

7

U

C
A

8

A

G

U
C

9

A

C
U

1
0

U

C
G

1
1

C

U
G

1
2

G

C
U

1
3

G

A
C

1
4

A

U

C

1
5

G

C

U

1
6

U
G

1
7

C

G
U

1
8

G
C

1
9

U

C

G

2
0

G

U
A

2
1

U

A
G

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U
C

2

G

U
A

3

G

A

U

4

C

G

U

5

G

6

U

C

7

A

8

G

A

C

9

U

1
0

A

G

C

1
1

A

G

1
2

G

U

1
3

U

A

C

1
4

U

C

1
5

G

U

C

1
6

U
G

1
7

A

U

G

1
8

U

G

C

1
9

A

G

C

2
0

G

A

U

2
1

U

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

G

A

U

C

2

G

U
A

3

G

A

C

U

4

A

C

G

U

5

U

C

G

6

U

G

C

7

G

U

A

8

U

G

A

C

9

C

A

G

U

1
0

A

G

C

1
1

C

U

A

G

1
2

G

A

C

U

1
3

G

A

U

C

1
4

U

G

C

1
5

G

U

A

C

1
6

C

A

U

G

1
7

C

A

U

G

1
8

U

A

G

C

1
9

A

U

G

C

2
0

C

G

A

U

2
1

U

G
2
2

C

G

U

A

2
3

A
U

3′

0

1

2

b
it

s

5′

1
U
C

2

U
G
A

3

A

G

C

U
4

A

C

G

U

5

A

C

G
6

G

A

U

C

7

G
A

8

A

U

C

9

G

A
U

1
0

A

U

G
C

1
1

A
G

1
2

C

U
1

3

G

A
C

1
4

U

G

C

1
5

U

A

G

C

1
6

U

A
G

1
7

C

A

U

G

1
8

A

U
G

C

1
9

U
G

C

2
0

G

A
U

2
1

U

C

G

2
2

C

U
A

2
3

U

G
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

U

G

A

3

A
U

4

G
U

5

A
G

6

A
C

7

G
A

8

U
C

9

A
U

1
0

1
1

U
A

G

1
2

A

U

1
3

U

A
C

1
4

G

U
C

1
5

1
6

U

C

A

G

1
7

C

A

U

G

1
8

G

A

U

C

1
9

U

G

C

2
0

G

C

A

U

2
1

U

C
G

2
2

C

U
A

2
3

G

U
A

2
4

G

U
A

2
5

U
A

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:

(no read)

0

1

2

b
it

s

5′

1 2 3

A

4 5 6 7 8

A

9

1
0

1
1

1
2

1
3

C

1
4

U

1
5

1
6

1
7

1
8

1
9

2
0

A
3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

C

U
A

2

C
A

3

A
C

4

C

U

5

A

6

A
U

7

G
A

8

U

C

9

U
A

1
0

A

1
1

G

C

1
2

G

C

1
3

G

U

1
4

U
A

1
5

C

1
6

U

1
7

C
A

1
8

A
C

1
9

G

C

2
0

G

U

2
1

G

C

2
2

A
3′

0

1

2
b

it
s

5′

1

U
2 3 4 5 6

A
7 8 9

1
0

1
1

A
1
2

1
3

1
4

1
5

1
6

C
1
7

U

1
8

1
9

2
0

2
1

2
2

2
3

A
3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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2.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

40
20

0
20

40

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

C

U
A

2 3

G

C

U

4 5

U

G

A

C

6

G

A

U

7

G

8 9

1
0

A

G

1
1

G

U

A

1
2

A

U

C

1
3

1
4

G

U

C

1
5

U

A

G

1
6

A

U

G

1
7

1
8

C

A

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3

C
U

4 5

G
C

6

U

A

C

7 8

C
U

9

1
0

1
1

G
A

1
2

C

A

U

1
3

G

A

C

1
4

U

A

C

1
5

1
6

C

A

G

1
7

1
8

1
9

G

C

U

3′

0

1

2

b
it

s

5′

1

A

C

U

2 3

U

G

C

4

A

G

C

5 6 7

C

G

U

8 9

1
0

1
1

C

U

A

1
2

1
3

A

U

C

1
4

1
5

1
6

U

A

G

1
7

1
8

A

U

G

1
9

G

A

U

2
0

3′

0

1

2

b
it

s

5′

1 2

U

A

3

C

U
G

4

C

U

G

5

U

G

C

6

G

C
A

7 8

C

A

U

9

G

U

1
0

1
1

C

G
U

1
2

1
3

G

A
C

1
4

U

C

1
5

U

C

1
6

A

U
G

1
7

1
8

U

G

C

1
9

U

A

C

2
0

U
G

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

C

U
A

3

G

C

A

U

4

C

A

G
U

5

C

A

U

G

6

G

U

A

C

7

G

C

U

A

8

G

U

C

9

G

C

A

U

1
0

U

G
C

1
1

U

A

G

1
2

C

A

U

1
3

U

A
C

1
4

G

A

C

1
5

G

A

C
U

1
6

C

U
G

1
7

A

U
G

1
8

U

G
C

1
9

G
C

2
0

C

A
U

2
1

U

C

G

2
2

A
U

3′

0

1

2

b
it

s

5′

1

U
A
C

2

G

U
A

3

A

G

U

4

A

G

U

5

U

C

G

6

U

G

A

C

7

G

C
A

8

A

U
C

9

C

G
U

1
0

G
A

C

1
1

A

U
G

1
2

A

C

U

1
3

U

G

C

1
4

A

U

G

C

1
5

G
A

C

1
6

C

A

U

G

1
7

C

U
G

1
8

A

G

C

1
9

G

A

U

C

2
0

C

G
U

2
1

A

U

G

2
2

U

G

C

A

2
3

C

A
U

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

U

G

A
3

G

C

U
4

G

A
U

5
A
G

6 7

C

G
A

8 9

C

A

G

U

1
0

1
1

1
2

G

C

U

1
3

U

G

C

1
4

1
5

1
6

U

A

G

1
7

C

G

1
8

1
9

U

G
C

2
0

C

G
U

2
1

U

A

G

2
2

2
3

G

A

2
4

C

A
U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2

U
A

3

A
U

4

A
U

5

G
A

6

U
C

7

U
A

8

U
C

9

U

1
0

U

1
1

1
2

G
U

1
3

1
4

1
5

1
6

U
G

1
7

C
G

1
8

G
C

1
9

U
C

2
0

2
1

U
G

2
2

U
G

2
3

U
A

2
4

U
G

2
5

3′

0

1

2

b
it

s

5′

1 2

U

3 4 5 6 7

A

8 9

U

1
0

1
1

1
2

U

1
3

1
4

1
5

1
6

U

1
7

1
8

G

1
9

2
0

2
1

2
2

2
3

2
4

2
5

A

2
6

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

C

U
A

2 3

G

C

U

4 5

U

G

A

C

6

G

A

U

7

G

8 9

1
0

A

G

1
1

G

U

A

1
2

A

U

C

1
3

1
4

G

U

C

1
5

U

A

G

1
6

A

U

G

1
7

1
8

C

A

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read)

0

1

2

b
it

s
5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

(no read)
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Embryo 15h, library 3:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

20
0

10
0

0
10

0
20

0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1 2

U

3

G

C

A

U

4

G

5 6

G

C

U

7 8

C

G

U

9

1
0

C

U

A

G

1
1

A

G

U

1
2

1
3

1
4

C

1
5

U

C

G

1
6

1
7

1
8

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U

C

2 3

C

U

4 5 6 7

G

C

U

8 9

1
0

1
1

C

G

A

1
2

C

A
U

1
3

1
4

C

G

U

1
5

1
6

1
7

1
8

U

G

1
9

3′

0

1

2
b

it
s

5′

1

C

A

G

U

2

U

C
G

3

U

A
G

4

A

U

G

C

5

G

U
A

6

G

A

C

7

A

G

U

8

A

U
G

9

U

A

G
1
0

C

G

U

1
1

U

C

A

1
2

1
3

A

G

U

1
4

G

A

C

U

1
5

G

C

U

1
6

U

A

G

1
7

U
C

G

1
8

1
9

U

A

C

G

2
0

G

A
U

3′

0

1

2

b
it

s

5′

1

G

A
U

2

G

C

U

3

C

U
G

4

A

U
G

5

G

U
C

6

C

U
A

7

A

G
C

8

C

G

U

9

U
A
G

1
0

A

U
G

1
1

G
U

1
2

U

G

A

1
3

G

A
C

1
4

C
U

1
5

G

C

U

1
6

C

G
U

1
7

C

A

U
G

1
8

C

G

1
9

C

U

G

A

2
0

U
A

G

2
1

G

U
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

U

2

G

A
U

3

C

G

U

4

A

C

U

G

5

A

C

G

6

G

A

U

C

7

G

U

A

8

G

U

A

C

9

C

A

G

U

1
0

A

U

G

1
1

U

C

A

G

1
2

G

C

A

U

1
3

U

C
A

1
4

G

U

A

C

1
5

A

C

G

U

1
6

G

U

1
7

C

A

G

U

1
8

U

C
G

1
9

U

C
G

2
0

G

U
A

2
1

C

U

G

2
2

G

C

A

U
3′

0

1

2

b
it

s

5′

1

G

A
U

2

U

A

3

C

A

G

U

4

U

G

5

A

C

G

6 7 8

G

C

U

9

C

G

A

U

1
0

G

U

1
1

G

A

1
2

U

1
3

1
4

1
5

U

G

A

1
6

G

1
7

C

U

1
8

A

G

U

C

1
9

2
0

2
1

2
2

G

U

2
3

A

G

3′

0

1

2

b
it

s

5′

1
C

A
U

2

G

U
A

3

A

C

U
4

U

A
G

5

A

U
G

6

A

U
C

7

G

U
A

8

A

U
C

9

G

A

U
1

0

C

U
G

1
1

U

A
G

1
2

G

A
U

1
3

C

U

A

1
4

U

C
G

1
5

U

G

A

1
6

C

G

A

1
7

G

C
U

1
8

G

C
U

1
9

G
C

2
0

G

U
A

2
1

U

G
C

2
2

A
U

2
3

A

U

G

2
4

G

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

A
U

2

A

3

A
U

4

G

U

5

A
G

6

U

C

7

U
A

8

U

C

9

U

1
0

G

U

1
1

G
A

1
2

G

U

1
3

A
C

1
4

U

G

C

1
5

G

A

U

1
6

A
G

1
7

U

C

G

1
8

U

C

1
9

U

C

2
0

G

A

U

2
1

U

C

G

2
2

G

U

2
3

G
A

2
4

G
A

2
5

U
A

3′

0

1

2

b
it

s

5′

1

U
A

2

U
A

3

A
U

4

U

5

A

U
G

6

C
U

7

U

G
A

8

U

G

C

9

A
U

1
0

U

1
1

A
G

1
2

U
G

1
3

A
C

1
4

U

C

1
5

G

U

1
6

G

1
7

U

C

G

1
8

G
C

1
9

U

C
A

2
0

G

U

2
1

G
U

2
2

G

U
C

2
3

C
A

2
4

G
A

2
5

U
A

2
6

A

G

C

3′

0

1

2

b
it

s

5′

1

A
U

2 3

A
U

4

U
A

5

A
G

6 7

G
A

8 9

U

1
0

U

1
1

1
2

U

1
3

C
G

1
4

1
5

1
6

1
7

C
G

1
8

C
G

1
9

G
C

2
0

2
1

G
U

2
2

2
3

G
U

2
4

2
5

A
2

6

A
2

7
A
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it

s

5′

1

G
U

2

A
U

3 4

G
U

5

G
U

6

U

7

G
U

8

G

A

U

9

U

A

G

1
0

1
1

1
2

G

A

U

1
3

C
G

1
4

1
5

U

G

C

1
6

1
7

G

C

U

1
8

1
9

G
U

2
0

A
G

2
1

U
A

2
2

G
U

2
3

C

A

U

2
4

G
C

2
5

2
6

2
7

2
8

U
C

2
9

U
C

3′

(no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1 2

U

3

G

C

A

U

4

G

5 6

G

C

U

7 8

C

G

U

9

1
0

C

U

A

G

1
1

A

G

U

1
2

1
3

1
4

C

1
5

U

C

G

1
6

1
7

1
8

U

C

3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2

b
it

s

5′

1

U
2 3 4 5

C
6

A
7

A
8 9

U
1
0

U
1
1

1
2

1
3

1
4

1
5

U

1
6

1
7

U

1
8

C

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read)

0

1

2

b
it

s
5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1
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2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 3:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

20
00

0
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e
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en
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2

b
it
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1

U
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A

2
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U

C

3

C

A

U
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C

5
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G
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G
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C
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C

G

A

8

G

C

U
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A

C
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0

G

C

A
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1

G

C

U

1
2

C

G

U

1
3

U

A

G
C

1
4

G

A

C
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A
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19-mers: 20-mers: 21-mers:
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U
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U
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C
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b
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G

C
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G
A
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U

A
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C
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G

A

U
8

C

U

G
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A

U
G
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0

C

G
U

1
1

G

C
A

1
2

G

A

C

1
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C

A

U

1
4
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1
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A
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U
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C

A
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4

C

A

U
G
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G
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A
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C

U
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22-mers: 23-mers: 24-mers:
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C
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Antisense reads: 18-mers:
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0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2
b

it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

A

1
6

1
7

1
8

A

1
9

2
0

2
1

G

2
2

2
3

2
4

A

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 3:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30
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ns

e
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tis
en
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2

b
it
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5′

1 2
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G

U

C

3

G

C

U
A

4

A

G

C

5

C

A

G

U

6

A

G

U
C

7

A

C

U
G

8

A

C

G

U

9

G

U
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G

U

C

1
2

C

A

G

1
3

A

C

U
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A
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19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

U
A
G

3

A

G

U

C

4

G

C

U
A

5

U

A

G
C

6

A

C

G

U

7

G

A

U
C

8

C
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A

G

9

C

G
U

1
0

U

G

A

C

1
1

U

G

A

C

1
2

A

U

C

1
3

A

C

U

G

1
4

U

A

C

G

1
5

A

G
C

1
6

A

G

C

1
7

A

G

C

U

1
8

U

C

G

1
9

C

G

U

A

3′

0

1

2
b

it
s

5′

1

A

G

U

2

C

G
U

3

A

C

U
G

4

U

A

G
C

5

C

U

G
A

6

U

G

A

C
7

C

A

G

U
8

U

G

C
9

C

A

U

G
1
0

G

C

U
1
1

G

A
C

1
2

U

G

A

C

1
3

A

U
C

1
4

A

U
G

1
5

C

A

U
G

1
6

A

G
C

1
7

U

G
C

1
8

G

C

A
U

1
9

U

C
G

2
0

C

U
A
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0

1

2

b
it

s

5′

1

U
A

2

A

G

U

3

A

C

G
U

4

A

C

U
G

5

A

G
C

6

C

U

G
A

7

U

G

A
C

8

C

A

G
U

9

U

G

C

1
0

U

A

G

1
1

A

G

C
U

1
2

U

G

C
A

1
3

A

U

G
C

1
4

U

A

C

1
5

A

U
G

1
6

A

C

G
U

1
7

U

A

C
G

1
8

U

A

C
G

1
9

C

A

U

2
0

U

C
G

2
1

C

G

A
U
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22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

G

A
U

3

C

G

U

4

A

C

U
G

5

U

A

C

G

6

U

A

G

C

7

C

U

G

A

8

G

A

C

9

A

C

G

U

1
0

A

C
G

1
1

C

A

U

G

1
2

G

A

C

U

1
3

U

C
A

1
4

U

G

A

C

1
5

G

A

C
U

1
6

C

A

G
U

1
7

A

C

G
U

1
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A
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0
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b
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C
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A

U
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A

U
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C

A

U
G
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C

G
A
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A
G

C

6

A
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C

G

7

U

C

A
G

8

G

C

U

A

9

A

C

U
G

1
0

C

G
A

1
1

G

U
A

1
2

A

G

U

C

1
3

A

G

C

U

1
4

A

C

G

1
5

U

C

G

A
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Adult male, library 3:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

40
00

0
20

00

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

A

C

U

G

2

A

U

G

C

3

U

G

C

A

4

U

G

A

C

5

G

A

C

U

6

G

A

U

C

7

A

C

U

G

8

A

G

C

U

9

U

G

C

1
0

U

G

A

C

1
1

U

G

A

C

1
2

A

U

C

G

1
3

A

U

C

G

1
4

U

G

C

1
5

U

A

G

C

1
6

A

G

C

U

1
7

U

A

C

G

1
8

C

G

U
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

C

G

U

2

A

C

U

G

3

A

U

G

C

4

U

G

C
A

5

U

G

A

C

6

A

C

G

U

7

A

U

G

C

8

U

A

C

G

9

C

G
U

1
0

G

U

A

C

1
1

U

G

A
C

1
2

U

G

A

C

1
3

C
U

G

1
4

U

C

G

1
5

U

G

A

C

1
6

G

U
C

1
7

G

C

A

U

1
8

C

U

A
G

1
9

U

G
A

3′

0

1

2
b

it
s

5′

1

C

A

U
2

A

G
U

3

U

C

G
4

U

G

A
C

5

G

C
A

6

A

U

G
C

7

A

C

G
U

8

U

G

A
C

9

A

C

U

G
1
0

G

C

A
U

1
1

G

U

A
C

1
2

A

U

C
1
3

A

G

U
C

1
4

U

C

G
1
5

U

C

A
G

1
6

G

U
C

1
7

U

G

A
C

1
8

G

C

A
U

1
9

C

U

A

G

2
0

C

U

G
A

3′

0

1

2

b
it

s

5′

1

C

U
A

2

C

A
G

U

3

C

G
U

4

U

C

A

G

5

U

A

G

C

6

U

C

G

A

7

U

A

G

C

8

C
A

U

9

A

U

G

C

1
0

U

C

A

G

1
1

C

G

A

U

1
2

U
A

C

1
3

A

U

C

1
4

A

U

G
C

1
5

U

C

A

G

1
6

C

A

U
G

1
7

U

G

A

C

1
8

G

A

U

C

1
9

A

C

G

U

2
0

A

U

G

2
1

C

U

G

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

G

C

U

4

A

C

G

U

5

C

G

6

A

G

U

C

7

C

G
A

8

A

U

C

9

C

G

A

U

1
0

A

G
C

1
1

U

A

G

1
2

C

U

1
3

U

A

C

1
4

A

G

C

1
5

U

G

A

C

1
6

A

U

G

1
7

C

U

A

G

1
8

A

U

G

C

1
9

U
G

C

2
0

G

A

U

2
1

A

G

2
2

C

U
A

3′

0

1

2

b
it

s

5′

1

A

U

C

2

G

U
A

3

C

A

G

U

4

A

G

U

5

A

C

G

6

U

G

A

C

7

C

G

A

8

A

U

C

9

C

G

U

1
0

A

G

C

1
1

A

U

G

1
2

G

A

C

U

1
3

A

U

C

1
4

G

C

1
5

U

G

A

C

1
6

C

U

G

1
7

U

A

C

G

1
8

U

G

A

C

1
9

A

U

G

C

2
0

C

A

G

U

2
1

U

A

G

2
2

U

G

C

A

2
3

G

C

A
U

3′

0

1

2

b
it

s

5′

1
U
C

2

U

G
A

3

G

A

C

U
4

C

A

G

U
5

A

C

G
6

G

U

A

C
7

G
A

8

U

A

C
9

C

A

U
1

0

U

G

C

1
1

A

G
1

2

C

A

U
1

3

G

A

C

1
4

G

U

C

1
5

U

A

G

C

1
6

U

C

A

G

1
7

A

U

C

G

1
8

U

G

C

1
9

U

G

C

2
0

A

G

U

2
1

C

U

G

2
2

C

U
A

2
3

G

U
A

2
4

A
U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

C

2

U

G
A

3

G
A

U

4

A

G
U

5

C

A
G

6

U

A

C

7

U

G
A

8

A

U
C

9

C

G

U

1
0

U

A

C

1
1

U

C

A

G

1
2

G

C
U

1
3

U

G

A

C

1
4

U

A

C

1
5

G

A

C

1
6

U

C
G

1
7

A

C
G

1
8

U

A
C

1
9

G

U
C

2
0

G

C

U

2
1

U

A

C

G

2
2

G

A

2
3

G

A

2
4

U
C
A

2
5

C

A
U

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

(no read) (no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

A

C

U

G

2

A

U

G

C

3

U

G

C

A

4

U

G

A

C

5

G

A

C

U

6

G

A

U

C

7

A

C

U

G

8

A

G

C

U

9

U

G

C

1
0

U

G

A

C

1
1

U

G

A

C

1
2

A

U

C

G

1
3

A

U

C

G

1
4

U

G

C

1
5

U

A

G

C

1
6

A

G

C

U

1
7

U

A

C

G

1
8

C

G

U
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

0

1

2

b
it

s

5′

1 2 3 4 5
A

6 7 8 9

1
0

A
1
1

1
2

1
3

1
4

1
5

C

1
6

U

1
7

1
8

1
9

2
0

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

2

A

3

C

4

U

5

A

6

U

7

A

8

C

9

A

1
0

A

1
1

C

1
2

C

1
3

U

1
4

A

1
5

C

1
6

U

1
7

A

1
8

C

1
9

C

2
0

U

2
1

C

2
2

A
3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it

s
5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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2.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

60
00

0
20

00
0

20
00

0
60

00
0

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U
C

2

G
A

3

U

4

U

5

G
C

6

C

7

C
A

8

U
C

9

U
G

1
0

C
U

1
1

G

1
2

U

1
3

G
C

1
4

U
C

1
5

U
C

1
6

G

1
7

G
C

1
8

U
C

1
9

3′

0

1

2

b
it

s

5′

1

A
C

2

U
A

3

G

C

U

4

C
U

5

C
G

6

G
C

7

G

U
A

8

U

A

C
9

G
U

1
0

U

A

C
1
1

U
G

1
2

A

C

U
1
3

C
1
4

A

G

C
1
5

G

A

C
1
6

C

A

G

1
7

C
G

1
8

G

U

C

1
9

U
C

2
0

G

A
U

3′

0

1

2

b
it

s

5′

1

A
C
U

2

U
A

3

G

A

U

4

C

G
U

5

U

C

A

G

6

U

G

A

C

7

U
C
A

8

U

G

C

9

A

C

U

1
0

U

C
G

1
1

C

A

U
G

1
2

A

G

C

U

1
3

G
A
C

1
4

G

U

A

C

1
5

1
6

A

U
G

1
7

C

U
G

1
8

C
G

1
9

U

G

C

2
0

G

C

A

U

2
1

U

G
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U
C

2

U
A

3

G

U

4

C

G
U

5

C

G

6

G

C

7

U

A

8

A

C

9

A

U

1
0

U

G
C

1
1

A

G

1
2

U

1
3

A
C

1
4

A

C

1
5

U
C

1
6

U
G

1
7

U
G

1
8

G
C

1
9

G
C

2
0

A
U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

U
A

C

2

G

U

C

A

3

C

U

4

G

C

U

5

U

C

G

6

U

A

G

C

7

G

U
A

8

U

G

A

C

9

A
G

U

1
0

G

U

A

C

1
1

C

A

U

G

1
2

G

C

U

1
3

G

A

U

C

1
4

U

A

G

C

1
5

U

A
C

1
6

U

C

A

G

1
7

A

U

C

G

1
8

U
C

1
9

A

U

G

C

2
0

A
G

U

2
1

C

A

U

G

2
2

C

U

G

A

2
3

G

U
A

3′

0

1

2

b
it

s

5′

1

U
C

2

G

U
A

3

A

C

U
4

A

C

G

U
5

U

A

C

G
6

U
A

C
7

U

G
A

8

A

U

C
9

A

U
1

0

U

G
C

1
1

U

A
G

1
2

G

U
1

3

G

A
C

1
4

U

G

C

1
5

G

A

U

C

1
6

U

A
G

1
7

C

A

U
G

1
8

U
G

C

1
9

U

G

C

2
0

G

A
U

2
1

U

C

G

2
2

U
A

2
3

U

G
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

C

U

2

U
A

3

G

U

4

G

U

5

U
G

6

C

7

C
A

8

C

9

C

U

1
0

C

U

1
1

U

G

A

1
2

C

U

1
3

A
C

1
4

A
C

1
5

C
U

1
6

C
G

1
7

A
G

1
8

G
C

1
9

C

2
0

U

2
1

G

2
2

A
U

2
3

A

2
4

C

G

A

2
5

U

G

A

3′

0

1

2

b
it

s

5′

1 2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

1
1

1
2

U

1
3

C

1
4

C

1
5

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

G

2
2

2
3

2
4

A

2
5

A

2
6

A
3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

(no read) (no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3

A

4 5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

U

1
5

1
6

1
7

1
8

1
9

2
0

2
1

G
2

2

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

(no read)
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Embryo 15h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

40
00

0
20

00
0

0
20

00
0

40
00

0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

U

A

C

2

U
A

3

U

4

G
U

5

U
G

6

U
C

7

A

8

C

9

A
U

1
0

U
C

1
1

C
G

1
2

G
U

1
3

C

1
4

G
C

1
5

C

1
6

C
G

1
7

G

1
8

C

1
9

3′

0

1

2
b

it
s

5′

1

U
A
C

2

G

C

U
A

3

G
U

4

A

G

C

U

5

C

U

A

G
6

U

G
C

7

G

C

U
A

8

G
A

C
9

G

A
U

1
0

U

A

G

C
1
1

C
A

G
1
2

G

C

U
1
3

U

G

A

C
1
4

G
A

C

1
5

U

A

G

C

1
6

U

C

G

1
7

U

C

A

G

1
8

U

A

G

C

1
9

A

G

C

2
0

A
U

3′

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

C

A

U

4

C

G
U

5

A

C

G

6

U

G

A

C

7

U

C
A

8

U
G

C

9

A

C

U

1
0

A

U

G
C

1
1

A

C

U

G

1
2

A

G

C

U

1
3

U

G

A
C

1
4

A

U

C

1
5

G

U

C

1
6

A

U
G

1
7

A

C

U
G

1
8

U

G
C

1
9

A

U

G

C

2
0

C

G

A

U

2
1

U

G
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U
C

2

U
A

3

G

U

4

C

G

U

5

C

G

6

A

G

C

7

U

A

8

G

A

C

9

U

1
0

A

G

C

1
1

A

G

1
2

C

U

1
3

U

A
C

1
4

C

1
5

U
C

1
6

U
G

1
7

U
G

1
8

G

C

1
9

G

C

2
0

A

U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

A

U

C

2

G

U
A

3

A

C

G

U

4

A

C

G

U

5

U

C

G

6

G

U

C

7

U

G
A

8

G

U

A

C

9

C

A

G

U

1
0

U

A

G

C

1
1

C

U

A

G

1
2

G

A

C

U

1
3

G

A

U

C

1
4

A

U

G

C

1
5

G

U

A

C

1
6

C

A

U

G

1
7

U

C

A

G

1
8

G

A

U

C

1
9

A

U

G

C

2
0

C

G

A

U

2
1

C

U

G
2
2

G

C

U
A

2
3

G

U
A

3′

0

1

2

b
it

s

5′

1
C
U

2

U

G

A
3

C

U
4

A

C

U
G

5

C

G
6

A

U

C
7

G
A

8

U

A

C

9

A

U
1

0

U

C
G

1
1

A

G
1

2

U
1

3

G

C
A

1
4

U

C
G

1
5

G

C
A

1
6

U

G
A

1
7

C

A

G
U

1
8

G

C
U

1
9

U

G

C

2
0

G

U
A

2
1

U

G
C

2
2

G

A
U

2
3

U

A
G

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U
C

2

G
A

3

A
U

4

G

U

5

A
G

6

A
C

7

G
A

8

U
C

9

U

1
0

U

A

C

1
1

G

1
2

C

U

1
3

C

1
4

A
C

1
5

A
C

1
6

C
G

1
7

C
G

1
8

A
C

1
9

U
C

2
0

C

U

2
1

U

C

G

2
2

U

G

A

2
3

U

G

A

2
4

U
A

2
5

U
A

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

(no read) (no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

2

A
C

3

C
A

4

U
C

5

A

6

U
A

7

A
G

8

C
U

9

A
U

1
0

A

1
1

C
G

1
2

C
G

1
3

U
G

1
4

A
U

1
5

C

1
6

U

1
7

A
C

1
8

C
A

1
9

C
G

2
0

U
G

2
1

C
G

2
2

A
3′

(no read)

0

1

2
b

it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

30
00

0
10

00
0

10
00

0
30

00
0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b

it
s

5′

1 2 3

U
G

4

U
5 6

G
C

7

C
A

8

G
C

9
U

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

G
1
8

G
C

1
9

U
C

2
0

3′

0

1

2

b
it

s

5′

1

G

C

U
A

2

A
G
U

3

C

A

G

U

4

A

C

G

U

5

U

A

C

G

6

A

C
G

7

C

G

U
A

8

A

U

C

G

9

A

G

C

U

1
0

A

U

C

G

1
1

A

U

G

C

1
2

G

C

U
A

1
3

U

C

A

G

1
4

G

U

C
A

1
5

C

A

U

G

1
6

C

A

G
U

1
7

C

A

U
G

1
8

A

C
G

1
9

U

A

G

C

2
0

U

G

A

C

2
1

A

G

U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C
U

2

G

A
U

3

C

G

U

4

C

U
G

5

U

C

A

G

6

A

U

G

C

7

G

C

U
A

8

A

G

C

9

G

A

C

U

1
0

U

A

C
G

1
1

C

U

A

G

1
2

G

C

A

U

1
3

U

C
A

1
4

U

G

A

C

1
5

A

C
U

1
6

A

G
U

1
7

A

C

G
U

1
8

U

C
G

1
9

U

C
G

2
0

G

U
A

2
1

U

C

G

2
2

G

A
U

3′

0

1

2

b
it

s

5′

1

C
U

2

U
G
A

3

C

A

G
U

4 5

A

C
G

6

U

G
C

7

C

U

G

A

8

G

A
C

9

C

G
U

1
0

G

A

C

1
1

U

A
G

1
2

A

G

C
U

1
3

C

1
4

A

U

G

C

1
5

G

U

C

A

1
6

1
7

1
8

1
9

A

G
C

2
0

U

2
1

U
C
G

2
2

2
3

3′

0

1

2

b
it

s

5′

1
C

U
2

G
A

3

G

C

U
4

U

A
G

5

A

C

G
6

G

A
C

7

G
A

8

A

C
9

G

U
1

0

C

U
G

1
1

U

A

G
1

2

G

C

U
1

3

U

C

G
A

1
4

U

C
G

1
5

U

C

G
A

1
6

U

G
A

1
7

A

G

C

U

1
8

A

C

G

U

1
9

G
C

2
0

U

G
A

2
1

U
G

C

2
2

A
G

U

2
3

A

C
G

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

U

2

U

G
A

3

A

C

U

4 5

C

G

6

A
C

7

U

G
A

8

G

C

9

U

1
0

A

G
U

1
1

A
G

1
2

A

U

1
3

1
4

G
C

1
5

1
6

G
A

1
7

A

G
U

1
8

A

C
U

1
9

U

G

C

2
0

G

U
A

2
1

U

G
C

2
2

G
U

2
3

2
4

U

G

A

2
5

G

U
A

3′

0

1

2

b
it

s

5′

1

U

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

G

1
5

A

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

A
3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

(no read) (no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read) (no read)

0

1

2

b
it

s

5′

1 2

U

3

U

4

C

5

A

6

C

7

A

8

A
9

G
1

0

U
1

1

U
1

2

A
1

3

G
1

4

G
1

5

G
1

6

U
1

7
C

1
8

U
1

9

C
2

0

A
2

1

G
2

2

G
2

3

G
2

4

A
3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

3e
+

05
1e

+
05

1e
+

05
3e

+
05

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

1
1

G

1
2

U

1
3

C

1
4

C

1
5

C

1
6

G

1
7

G

1
8

C

1
9

3′

0

1

2
b

it
s

5′

1

U

C
2

G
A

3

G

U
4

A
U

5

C

G
6

G

C
7

G
A

8

A
C

9

G

U
1
0

A
C

1
1

A
G

1
2

A
U

1
3

U

A

C

1
4

G

C
1
5

A
C

1
6

U

G

1
7

A
G

1
8

A
C

1
9

G

C

2
0

G

A

U

3′

0

1

2

b
it

s

5′

1

A

C
U

2

G

U
A

3

A

G

U

4

A

C

G

U

5

A

C

G

6

G

A
C

7

U

G

C

A

8

G

A

U

C

9

G

C

U

1
0

U

G

C

1
1

A

U
G

1
2

G

C
U

1
3

U

G

A

C

1
4

U

G

C

1
5

U

G

A

C

1
6

A
U

G

1
7

C

U

G

1
8

A

G

C

1
9

G

U

C

2
0

C

A

G

U

2
1

U

G
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

C

2

G

U

A

3

G

U

4

G

U

5

G

6

A

C

7

A

8

C

9

G

U

1
0

A

G

C

1
1

G

1
2

U

1
3

A

C

1
4

A

C

1
5

U

A

C

1
6

U

G

1
7

U

G

1
8

G

C

1
9

G

C

2
0

A

U

2
1

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

U

C

2

G

U

A

3

G

C

U

4

A

G

U

5

U

C

G

6

U

C

7

C

G

A

8

A

C

9

G

C

A

U

1
0

A

C

1
1

C

U

G

1
2

G

U

1
3

U

C

1
4

A

G

C

1
5

A

C

1
6

U

C

G

1
7

A

C

G

1
8

A

C

1
9

G

C
2
0

A

C

U
2
1

U

G
2
2

G

A
2
3

U
A

3′

0

1

2

b
it

s

5′

1
U

C
2

G
A

3

A

U
4

G

A

U
5

C

A

G
6

G

A

C
7

G
A

8

U

A

C
9

C

A

U
1

0

U

A

C

1
1

A

G
1

2

A

U

1
3

U

G

C

1
4

U

C

1
5

G

A

C

1
6

A

C

G

1
7

A

C

G

1
8

G

A

C

1
9

U

G

C

2
0

G

C

U

2
1

U

C

G

2
2

C
A

2
3

G

U
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U
C

2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

U
C

1
1

G

1
2

U

1
3

C

1
4

C

1
5

C

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

U
G

2
2

U
A

2
3

A

2
4

G
A

2
5

A
U

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5

A

6 7 8 9

1
0

A

1
1

1
2

1
3

1
4

1
5

C

1
6

U
1

7

1
8

1
9

2
0

2
1

2
2

A
3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult female, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

30
00

0
10

00
0

10
00

0
30

00
0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read)

0

1

2

b
it

s

5′

1

U

C
A

2

A
U

3

G

U

4

G

C

A

U

5

U

C

G

6

A

C

G

7

G

C

A

8

U

C

G

9

C

U

1
0

U

C
G

1
1

U

G
C

1
2

U
A

1
3

A

C
G

1
4

C
A

1
5

A

C
G

1
6

G
U

1
7

C

G

1
8

C
G

1
9

U

C

2
0

G

U
C

2
1

G

A

U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

U
C

2

U
A

3

G

U

4

C

G
U

5

C

U

A

G

6

U

G

C

7

G

C

U
A

8

A

G

C

9

A

C

U

1
0

A

G
C

1
1

U

A

G

1
2

C

A

U

1
3

U

A
C

1
4

G

U

A

C

1
5

U
C

1
6

A

U
G

1
7

C

U
G

1
8

G
C

1
9

U

G
C

2
0

G

A
U

2
1

C

G

2
2

G

U
A

3′

0

1

2

b
it

s

5′

1

U
C

2

U
G
A

3

A

G

U

4

G

C

A

U

5

A

C

G

6

A

U

G

C

7

U

G
A

8

G

A

C

9

C

A

G

U

1
0

G
A
C

1
1

U

A

G

1
2

G

A

C

U

1
3

G

A

U

C

1
4

G
C

1
5

U

A
C

1
6

U

A
G

1
7

C

U

A

G

1
8

U

A

C

1
9

U

G

C

2
0

C

A

G

U

2
1

U

C

G

2
2

G

C

U

A

2
3

G

U
A

3′

0

1

2

b
it

s

5′

1
G

C
U

2

U

G
A

3

A

C
U

4

A

G

U

5

C

G
6

A
C

7

U

G
A

8

G

A

C
9

U
1

0

U

G

C

1
1

G
1

2

A

U
1

3

G

A

C

1
4

U

G
C

1
5

G

A

C

1
6

U

G
A

1
7

C

G
U

1
8

G

C
U

1
9

U

G
C

2
0

G
A
U

2
1

U

G
C

2
2

G

U
A

2
3

A

G

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U
G

2

A
U

3

U
A

4

U
C

5

G
C

6

C

7

A
U

8

C
G

9

U

1
0

U
A

1
1

A
G

1
2

U
A

1
3

C
U

1
4

C

1
5

U
C

1
6

G

1
7

G
A

1
8

C
A

1
9

C
U

2
0

U

2
1

G
U

2
2

U
G

2
3

A
U

2
4

A
G

2
5

U
A

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

30
00

10
00

10
00

30
00

se
ns

e
an

tis
en

se

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2

G

3 4

U

5 6 7 8

U

9

1
0

U

1
1

1
2

1
3

G

1
4

1
5

U

1
6

G

1
7

1
8

1
9

3′

0

1

2
b

it
s

5′

1

A
C

2

A
3

C
U

4

C
U

5

C
G

6

G
C

7

U
A

8

A
C

9

G
U

1
0

A
C

1
1

U
G

1
2

C
U

1
3

C
1
4

G
C

1
5

A
C

1
6

A
G

1
7

C
G

1
8

U
C

1
9

U
C

2
0

G
U

3′

0

1

2

b
it

s

5′

1

G

A

U
C

2

C

U
A

3

C
U

4

A

G

U

5

C

U
G

6

G

U
C

7

G

U

C

A

8

U

G

A

C

9

G

C

A

U

1
0

G

U

C

1
1

A

U

C

G

1
2

C

G

U

1
3

U

G

A

C

1
4

G

C

1
5

A

U
C

1
6

U

C

G

1
7

C

U
G

1
8

U

G

C

1
9

U

G

C

2
0

G

A
U

2
1

A

U
G

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

U
C

2

G

U
A

3

G

C

U

4

C

G

U

5

A

C

G

6

G

C

7

U

A

8

G

A

C

9

G

U

1
0

U

A

G

C

1
1

A

G

1
2

C

U

1
3

U

A

C

1
4

G

C

1
5

A

U

C

1
6

U

G

1
7

C

A

U

G

1
8

U

A

G

C

1
9

G

C

2
0

G

A

U

2
1

U

G

2
2

U
A

3′

0

1

2

b
it

s

5′

1

A

U

C

2

G

A

3

C

G

U

4

C

A

U

5

U

A

G

6

U

A

G

C

7

U

G

A

8

U

G

A

C

9

A

G

U

1
0

U

A

C

1
1

C

A

G

1
2

G

C

A

U

1
3

G

U

C

1
4

A

G

C

1
5

A

U

C

1
6

C

A

U

G

1
7

U

A

C

G

1
8

U

A

C

1
9

A

G

C
2
0

G

C

U
2
1

A

U

G
2
2

U

C

A
2
3

A
U

3′

0

1

2

b
it

s

5′

1
A

U
C

2

U

G
A

3

G

C

U
4

G

C

A

U
5

A

C

G
6

U

A

G

C
7

U

G

A
8

G

A

C
9

G

U
1

0

G

A

U
C

1
1

U

A
G

1
2

C

U
1

3

U

G

A

C

1
4

U

G

C

1
5

G

A

U

C

1
6

U

A

G

1
7

A

U

C

G

1
8

G

A

U

C

1
9

U

G

C

2
0

A

G

U

2
1

C

U

G

2
2

G

U
A

2
3

G

C

U
A

2
4

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

C
U

2

A

3

U

4

U

5

G

6

C

7

A

8

C

9

U

1
0

C
U

1
1

G
A

1
2

U

1
3

C

1
4

C

1
5

C
U

1
6

G

1
7

G

1
8

C

1
9

C

2
0

U

2
1

U
G

2
2

A
U

2
3

U
A

2
4

U
A

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Antisense reads: 18-mers:
(no read)

19-mers: 20-mers: 21-mers:

(no read)

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U
A

2

A
C

3

C
A

4

U
C

5

A

6

U
A

7

A
G

8

C
U

9

A
U

1
0

A

1
1

C
G

1
2

C
G

1
3

U
G

1
4

A
U

1
5

C

1
6

U

1
7

A
C

1
8

C
A

1
9

C
G

2
0

U
G

2
1

C
G

2
2

A
3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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3 Transcriptome-matching reads (excuding pre-miRNA and abundant ncRNA-
matching reads)

3.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

60
00

0
20

00
0

20
00

0
60

00
0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

A

2 3

C

4

A

G

5

C

A

G

6

G

7 8

G

9

G

C

1
0

1
1

C

U

G

1
2

1
3

1
4

G

1
5

U

A

C

G

1
6

A

C

G

1
7

1
8

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2 3 4 5

G

6

G

7 8 9

C

G

1
0

G

C

1
1

1
2

C

G

1
3

1
4

1
5

C

G

1
6

U

A

C

G

1
7

A

C

G

1
8

A

G

C

1
9

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6

G

7 8 9

1
0

G

1
1

1
2

1
3

G

1
4

1
5

1
6

G

1
7

A

C

G

1
8

C

G

1
9

G

C

2
0

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4

A

5 6 7 8 9

1
0

1
1

G

1
2

C

1
3

1
4

1
5

1
6

1
7

A

C

G

1
8

A

C

G

1
9

A

C

G

2
0

C

2
1

A

G

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7

C

8 9

1
0

G

A

1
1

1
2

1
3

C

G

1
4

1
5

1
6

1
7

1
8

1
9

A

C

G

2
0

A

C

G

2
1

U

A

G

C

2
2

C

3′

0

1

2

b
it

s

5′

1

C

U

G

2

U

A

C

G

3

U

C

G

A

4

U

C

G

A

5

U

G

A

C

6

U

C

G

A

7

U

G

A

C

8

U

A

G

C

9

U

A

C

G

1
0

U

C

A

G

1
1

U

C

G

A

1
2

G

A

C

U

1
3

U

A

C

G

1
4

A

U

G

C

1
5

A

C

G

U

1
6

A

U

C

G

1
7

A

C

G

U

1
8

U

G

C

A

1
9

U

A

C

G

2
0

U

A

C

G

2
1

U

A

G

C

2
2

G

C

A

2
3

A

G

C

U

3′

0

1

2
b

it
s

5′

1 2 3 4

A

G

5 6 7 8 9

1
0

G

A

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

G

2
2

G

C

2
3

G

C

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4

G

5 6 7 8 9

1
0

C

U

G

A

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

G

A

2
4

G

C

2
5

3′

0

1

2

b
it

s

5′

1

U

2 3 4

G

5 6 7

C

8 9

1
0

C

U

G

A

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

C

2
6

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

G

C

2
7

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

G

U

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

C

U

2
3

2
4

2
5

G

C

2
6

2
7

A

U

G

C

2
8

A

G

U

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

A

U

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

G

C

2
9

U

C

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3 4

C

U

A

G

5

A

6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

G

U

C

3′
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Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

A

2 3

C

4

A

G

5

C

A

G

6

G

7 8

G

9

G

C

1
0

1
1

C

U

G

1
2

1
3

1
4

G

1
5

U

A

C

G

1
6

A

C

G

1
7

1
8

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

2

A

3

U

G

C

4

G

C

5

A

C

G

6

U

C

A

G

7

A

8

U

9

A

U

C

G

1
0

A

U

G

C

1
1

G

C

U

1
2

A

C

U

G

1
3

C

G

U

1
4

A

1
5

U

A

C

G

1
6

U

A

C

G

1
7

A

G

C

1
8

G

A

C

1
9

C

U

3′

0

1

2

b
it

s

5′

1 2

G

C

3 4
G

C

5

C

6

G

7

C

G

8 9

1
0

G

1
1

C

1
2

G

U

1
3

C

G

1
4

C

G

U

1
5

1
6

C

A

G

1
7

U

A

C

G

1
8

A

G

C

1
9

2
0

U

C

3′

0

1

2

b
it

s

5′

1

A

U

2 3 4

G

A

5 6 7 8 9

1
0

1
1

1
2

U

G

C

1
3

C

1
4

1
5

1
6

1
7

U

A

C

G

1
8

U

A

C

G

1
9

A

G

C

2
0

G

C

2
1

A

G

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

C

G

U

2 3 4

G

5 6 7

A

C

8 9

1
0

1
1

1
2

1
3

C

G

1
4

1
5

1
6

1
7

1
8

1
9

C

G

2
0

C

G

2
1

U

A

G

C

2
2

3′

0

1

2

b
it

s

5′

1

A

C

U

G

2

A

U

C

G

3

U

G

C

A

4

C

U

G

A

5

U

G

A

C

6

U

C

G

A

7

G

U

A

C

8

U

G

A

C

9

A

U

C

G

1
0

C

U

A

G

1
1

U

G

C

A

1
2

A

G

C

U

1
3

A

U

C

G

1
4

A

U

G

C

1
5

A

G

C

U

1
6

A

C

U

G

1
7

A

G

C

U

1
8

G

U

C

A

1
9

A

U

C

G

2
0

U

A

C

G

2
1

U

A

G

C

2
2

G

C

A

2
3

A

G

C

U

3′

0

1

2

b
it

s
5′

1

A

G

C

U

2 3 4

A

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

G

2
2

2
3

U

G

C

2
4

G

U
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Antisense reads: 18-mers:
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3.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
Sense reads: 18-mers:
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C
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Adult female, library 2:
Sense reads: 18-mers:
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3.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
Sense reads: 18-mers:
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Adult female, library 3:
Sense reads: 18-mers:
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3.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
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Embryo 60h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)
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0
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0

10
00

0
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00
0
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e
an
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2

b
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s
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U
G
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U
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4
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G
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A
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C

U
G
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Antisense reads: 18-mers:
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28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

G

U

5

A

6

G

7 8 9

1
0

1
1

G

U

C

1
2

1
3

U

C

1
4

1
5

1
6

U

G

C

1
7

G

U

C

1
8

1
9

2
0

C

G

U

2
1

C
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Adult female, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 
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 r

ea
ds

 (
pp

m
)
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4 Reads matching RNAs with long ORF’s

4.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
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Antisense reads: 18-mers:
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4.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
Sense reads: 18-mers:
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Antisense reads: 18-mers:
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Adult female, library 2:
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4.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
Sense reads: 18-mers:
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Embryo 15h, library 3:
Sense reads: 18-mers:
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Embryo 60h, library 3:
Sense reads: 18-mers:
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4.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
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Embryo 15h, library 4:
Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

60
00

20
00

20
00

60
00

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

U

C

G

A

2

G

C

U

3

G

U

A

C

4

A

U

G

C

5

A

G
U

6

A

C

U

G

7

G

C
U

8

A

U

G

C

9

C

A

G
U

1
0

A

C

U

G

1
1

A

U

C

G

1
2

A

G

U

C

1
3

C

A

G
U

1
4

A

G

C

1
5

C

A

U

G

1
6

U

G

A

C

1
7

U

G

A

C

1
8

U

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

G

A

U

2

G

C

3

U

A

C

G

4

U

C

G
A

5

A
G

U

6

G

C

U
A

7

U

C
A

8

A

G

C

9

C

A

G

U

1
0

A

U

C

G

1
1

A

G

C
U

1
2

G

C

U

A

1
3

U

C

G
A

1
4

A

G

C

U

1
5

C

G
A

1
6

C

G

A

U

1
7

A

C

G

1
8

A

U

C

G

1
9

U

C

A
3′

0

1

2
b

it
s

5′

1 2

G

C

3 4

U

C

G

5

C

G

A

6

U

G

C

7

U
G

C
8

C

G

9

1
0

G

1
1

A

U

C

1
2

1
3

1
4

C

1
5

1
6

G

C
U

1
7

U

C

G

1
8

A

1
9

C

2
0

U

C

A

3′

0

1

2

b
it

s

5′

1

U

G

2

A

C

G

3 4 5 6 7 8

G

A

9

1
0

1
1

C

1
2

1
3

U

A

C

1
4

1
5

1
6

1
7

1
8

U

C
G

1
9

2
0

U

A

C
G

2
1

A

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G

U

A

C

2

A

G

C

U

3

A

G

C

U

4

G

A

U

C

5

U

C

A

G

6

U

C

G
A

7

G

C

U

A

8

U

G

A

C

9

A

U

C

G

1
0

U

G

C

1
1

U

C

G
A

1
2

U

A

G

C

1
3

G

A

C

U

1
4

G

A

U

C

1
5

A

G

C

U

1
6

A

U

C

G

1
7

U

A

G

C

1
8

A

U

C

G

1
9

U

C

A

G

2
0

U

G

A

C

2
1

U

A

G

C

2
2

G

U

A

C
3′

0

1

2

b
it

s

5′

1

A

C

U

2

U

C
A

3

A

C

G

4

C

G

5

U

A

G

6

G
A

7

A

G

8

G

U
A

9

A
C

1
0

G

U

1
1

C

A

G

U

1
2

C

G

U

1
3

C

A

G

1
4

C
A

1
5

U

A

G

1
6

C

G

U

1
7

G

C
A

1
8

G

U
1
9

C

G
A

2
0

G

A

C
2
1

G

C
A

2
2

U

G

C
2
3

U

C
A

3′

0

1

2

b
it

s

5′

1
C

G

U
A

2

G

A

C
U

3

U

C

G
4

C

G

U
A

5

A

G
C

6

G

C

A
U

7

A

C
G

8

G

U
A

9

C

G
A

1
0

G

A
C

1
1

A

C
G

1
2

G

U
C

1
3

A

U

G

C

1
4

A

C

G
U

1
5

G

U
C

1
6

C

G
U

1
7

U

C

G
A

1
8

U

C

G
A

1
9

U

C
G

2
0

C

G
U

2
1

A

G
C

2
2

G

C
A

2
3

U

C
G

2
4

C

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

G

C
A

2

A

G

C

U

3

U

C

G

A

4

A

U

C

G

5

U
G

6

C

U

G

A

7

U

G

C

A

8

G

U

A

C

9

A

G

C

U

1
0

G

C

A

U

1
1

G

C

A

U

1
2

U

C

A

G

1
3

G

C

U

A

1
4

U

G

C
A

1
5

C
A

G

1
6

C

U

G

A

1
7

U

C

A

G

1
8

G

U

C

A

1
9

U

G

A

C

2
0

U

G

C

A

2
1

C

U

G
A

2
2

C

G
A

2
3

A

C

G

U

2
4

U

C

G

A

2
5

G

C

A

U
3′

0

1

2

b
it

s

5′

1

G

C

A
U

2

C

G
A

3

C

A

U

4

C

U

A

G

5

G

A
U

6

U

A

G
C

7

C

U

A

G

8

U

A

G
C

9

U

G

A

C

1
0

U

A

G

C

1
1

C

A
U

1
2

A

G
U

1
3

G

C

A

U

1
4

A

G
C

1
5

C

A
U

1
6

U

A

G

C

1
7

U

C

A
G

1
8

U

A

G
C

1
9

G

U

A
C

2
0

C

U

G
A

2
1

G

A
C

2
2

A

G

C

2
3

U

G

C
A

2
4

U

C

G
A

2
5

G

A
C

2
6

C

U

G
A

3′

0

1

2

b
it

s

5′

1

U

C

A

G

2

C

G
U

3

A

U

C

G

4

C

A

G

U

5

C

U

G

6

G

A

C

U

7

U

A

G

C

8

C

U

G

9

G

U

C

A

1
0

G

A

C

U

1
1

U

A

C

G

1
2

U

G

C

A

1
3

G

C

U

A

1
4

U

A

C

G

1
5

U

C

G

A

1
6

U

C

G

A

1
7

U

A

G

C

1
8

A

C

U

G

1
9

A

U

G

C

2
0

U

C

G
A

2
1

C

A

U

G
2

2

A

U

G

C
2

3

U

A

G

C
2

4

U

C

G
A

2
5

U

C

A

G
2

6

A

U

G

C
2

7
C

A
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

G

C

3 4 5

C

G

6

G

A

7 8 9

C

U
G

1
0

1
1

U

G

C

1
2

G

U
C

1
3

U

C

1
4

U

G

C

1
5

1
6

C

G

1
7

A

C

U

1
8

1
9

A

G
U

2
0

G

C
U

2
1

C

U
G

2
2

C

U

2
3

C

U
G

2
4

A

C

G

2
5

2
6

2
7

A

C
G

2
8

3′

0

1

2

b
it

s

5′

1

G

C

U

2

G

A

C

3 4

A

C

G

5

G

6

U

G

C

A

7

U

A

C

8

C

U

9

1
0

1
1

1
2

A

U

C

1
3

U

C

A

G

1
4

A

1
5

1
6

C

G

1
7

1
8

G

C

1
9

2
0

G

U

C

2
1

A

C

G

U

2
2

G

C

2
3

A

2
4

U

C

G

2
5

2
6

U

C

G

2
7

G

2
8

G

C

2
9

3′

0

1

2

b
it

s

5′

1 2 3 4

A

U

G

5 6

C

A

7

A

U

C

8

G

A

9

A

C

1
0

A

1
1

1
2

A

1
3

C

A

1
4

1
5

1
6

1
7

G

C

1
8

1
9

2
0

2
1

A

G

C

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

U

C

G

3
0

G

C

U
A

3′

161



Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

U

C

G

A

2

G

C

U

3

G

U

A

C

4

A

U

G

C

5

A

G
U

6

A

C

U

G

7

G

C
U

8

A

U

G

C

9

C

A

G
U

1
0

A

C

U

G

1
1

A

U

C

G

1
2

A

G

U

C

1
3

C

A

G
U

1
4

A

G

C

1
5

C

A

U

G

1
6

U

G

A

C

1
7

U

G

A

C

1
8

U

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

U
A

2

A

C

U

G

3

C

A

U

G

4

U

G
A

5

G

U

A
C

6

G

A

C

U

7

A

C

U

G

8

A

U

G

C

9

C

A

G

U

1
0

C

G

U

1
1

A

U

C

G

1
2

A

C

U
G

1
3

U

A

C

G

1
4

U

C

A

G

1
5

G

C

U

A

1
6

G

C

U
A

1
7

U

G

C

A

1
8

G

C

U

1
9

G

C

A

U
3′

0

1

2

b
it

s

5′

1

C

U

G
2

C

G
A

3

C

U

A

G
4

C

U

G
5

C

G

U

A
6

G

A

U

C
7

A

C

U
8

U

A

C

G
9

G

U

A

C

1
0

A

G

U
1
1

A

C

G

U

1
2

U

A

C

G

1
3

U

C

G

1
4

U

C

A

G

1
5

U

A

G

1
6

G

C

U

A

1
7

C
A

1
8

G

C

U

A

1
9

G

A

C

U

2
0

A

G

C

U
3′

0

1

2

b
it

s

5′

1

G

A

C
U

2

G

A
U

3

C

U

G

4

A

U

G

5

G

U

C

A

6 7

G

U

A

8 9

C

U

A

1
0

1
1

C
G
U

1
2

G

U

1
3

C

A

U

1
4

C

U
G

1
5

1
6

C

1
7

U

G

A

C

1
8

G

A

C

1
9

2
0

U

C

A

2
1

U
A
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

U

2

C

G
A

3

G

A

U

4

C

U
A

G

5

A

U

G

C

6

G

A

U

7

C

U

A

G

8

C

A

G

U

9

C

G

U
A

1
0

U

C

A
G

1
1

C

A

G

1
2

A

G

C

U

1
3

U

C
A

1
4

A

G

C

1
5

G

A

U
C

1
6

A

C

U

G

1
7

G

A

C

U

1
8

U

G

C
A

1
9

G

A

C

2
0

A

G

U

C

2
1

U

A

C

G

2
2

U

A

C
3′

0

1

2

b
it

s

5′

1

U

C
A

2

G

C
A

3

G
C

4

A

U
G

5

U

G
A

6

U

C

G

7

U

C
G

8

U
A

9

A

C
G

1
0

G

A
U

1
1

G

A
C

1
2

C

A

U

1
3

C

U
G

1
4

G
U

1
5

U

G

C

1
6

G

C
U

1
7

A

G
U

1
8

G

C
U

1
9

C
U

2
0

U
C

2
1

A
G
U

2
2

C

G

A
2
3

C
U

3′

0

1

2

b
it

s
5′

1

C

A

U
2

C

G
A

3

C

G

U
4

U

G
A

5

G

A
C

6

A

C
G

7

C

U
A

8

U
C

9

A

U
G

1
0

C

G
A

1
1

A

G
C

1
2

G
U

1
3

U
C

1
4

G

A
U

1
5

U

C
G

1
6

C

U
G

1
7

U
G

1
8

C

A

U

1
9

C

U
G

2
0

G

U
C

2
1

U

A

G

C

2
2

A
C

2
3

C

A
G

2
4

C

U
A

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

U

C

2

G

C

A

U

3

U

A

C

G

4

U

A

G

5

A

U

G

C

6

A

C

U

G

7

G

U

A

C

8

A

G

C

U

9

C

G

U

1
0

G

C

A

U

1
1

G

U

C

1
2

G

A

C

U

1
3

U

C

G

1
4

G

C

U
A

1
5

A

G

C

U

1
6

U

G

C

1
7

A

G

U

1
8

C

G

U

1
9

U

G

A

C

2
0

G

A

C

U

2
1

U

G

A

C

2
2

G

C

U

2
3

A

G

U

C

2
4

C

G

A

U

2
5

A

C

U

G
3′

0

1

2

b
it

s

5′

1

C

A
U

2

C

U

G

A

3

C

G

A
U

4

A

C

U

G

5

G

C

A
U

6

U

A

G

C

7

U

A
G

8

U

A

G

C

9

G

A
C

1
0

U

G

C

1
1

C

G

A
U

1
2

A

C

G

U

1
3

G

C

A
U

1
4

U

A

G

C

1
5

G

C

A

U

1
6

U

G

C

1
7

C

U

A

G

1
8

U

G
C

1
9

U

G

A

C

2
0

G

U

C

A

2
1

U

G

A
C

2
2

U

A

G
C

2
3

G

C
A

2
4

U

C

G
A

2
5

U

G

A
C

2
6

C

U

G
A

3′

0

1

2

b
it

s

5′

1

C

U
G

2

C

U

A

G

3

A

C

U

G

4

C

A

U

G

5

C

A

G

U

6

U

C

A

G

7

G

A

C

U

8

G

U

A

C

9

U

A

C

G

1
0

C

G

A

U

1
1

G

U

C

A

1
2

A

G

U

C

1
3

A

G

U

C

1
4

A

C

G

U

1
5

U

G

C

A

1
6

A

C

U

G
1

7

G

A

C

U
1

8

U

G

C

A
1

9

U

C

G
2

0
G

C

U

A

2
1

C

A

U

G

2
2

A

U

G

C

2
3

C

U

G

A

2
4

A

U

C

G

2
5

A

U

G

C

2
6

U

G
C

2
7

C

U

A

G

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

A

G

C

U

2 3

U

4

U

G

5 6 7 8 9

1
0

1
1

1
2

G

U

C

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

G

U

2
2

2
3

U

2
4

2
5

2
6

2
7

G

C

2
8

C

U

A

3′

0

1

2

b
it

s

5′

1

A

G

C

U

2 3 4

C

A

U

G

5 6 7

C

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

2
6

U

G

C

2
7

2
8

U

C

G

2
9

U

A

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

U

A

G

5 6 7

C

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

G

2
7

2
8

2
9

U

C

G

3
0

U

C

A

3′

162



Embryo 36h, library 4:
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Sense reads: 18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

20
00

0
10

00
0

0
10

00
0

20
00

0

se
ns

e
an

tis
en

se

0

1

2

b
it

s

5′

1

G

2 3 4 5 6

U
G

7 8 9

1
0

U
G

1
1

C
A

1
2

U
A

1
3

1
4

1
5

A
G

1
6

1
7

1
8

A
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G
U

2

G
C

3

U
G

4

A

5

A
U

6

G
A

7

G
A

8

G
C

9

A
U

1
0

A
G

1
1

G
U

1
2

U
A

1
3

C
A

1
4

G
U

1
5

G
A

1
6

C
U

1
7

A
G

1
8

A
G

1
9

G
A

3′

0

1

2
b

it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it

s

5′

1

A
U

2

A
U

3

G
U

4 5 6

A
U

7

A
C

8 9

U
C

1
0

U
G

1
1

G
A

1
2

1
3

1
4

1
5

1
6

C
U

1
7

G
A

1
8

1
9

2
0

C
A

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

2 3 4

U

5

G

6 7 8 9

1
0

U

1
1

1
2

1
3

1
4

1
5

1
6

1
7

G

1
8

1
9

2
0

2
1

2
2

A
3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it

s

5′

1 2

A
C

3 4 5 6 7

U
G

8 9

1
0

1
1

G
C

1
2

1
3

1
4

1
5

1
6

A
C

1
7

1
8

C
G

1
9

C

2
0

2
1

2
2

2
3

G
C

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

G

1
0

A

1
1

1
2

1
3

G

1
4

C

1
5

1
6

C

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

C

2
5

A
3′

0

1

2

b
it

s

5′

1

G

C

A

U

2

U

G

A

3 4 5

G

U

A

6

A

G

U

7

U

G

A

C

8 9

G

U

C

1
0

1
1

1
2

A

U
G

1
3

U

G

C

1
4

1
5

1
6

1
7

U

G

C

1
8

C
G

1
9

2
0

2
1

A

G
C

2
2

U

C

A

2
3

U

C

G

2
4

2
5

2
6

3′

0

1

2

b
it

s

5′

1

U
A

2 3 4

G
A

5 6

G
A

7

U
A

8

G
C

9

G
C

1
0

1
1

U
G

1
2

1
3

A
C

1
4

U
A

1
5

1
6

1
7

1
8

1
9

2
0

2
1

A
C

2
2

2
3

2
4

2
5

G
A

2
6

C
U

2
7

C
G

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3

A
G

4

C
G

5 6

G
A

7 8 9

1
0

1
1

C
U

1
2

1
3

1
4

1
5

C
A

1
6

1
7

1
8

1
9

2
0

2
1

2
2

G
C

2
3

G
U

2
4

U

C

G

2
5

2
6

2
7

C
G

2
8

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6

A

C

7

G

C

U

8

G

A
C

9

1
0

1
1

1
2

A

G
C

1
3

U

G
A

1
4

1
5

G

C

A

1
6

1
7

G

A
C

1
8

1
9

2
0

U

G

C

2
1

A

C
U

2
2

C

G

U

2
3

C

U
G

2
4

G

A

U

2
5

G

C

A

2
6

2
7

2
8

2
9

C

A
U

3′

0

1

2

b
it

s

5′

1 2

U

A

C

3

A

U
G

4

U

C

G

5 6 7 8 9

U
C

1
0

G

A
C

1
1

G

U

C

1
2

1
3

1
4

1
5

G

C
A

1
6

U

A
C

1
7

U

A

C

1
8

1
9

2
0

G

A

C

2
1

2
2

2
3

C

G

A

2
4

U

C
A

2
5

2
6

2
7

2
8

2
9

3
0

3′

165



Antisense reads: 18-mers:

0

1

2

b
it

s

5′

1

G

2 3 4 5 6

U
G

7 8 9

1
0

U
G

1
1

C
A

1
2

U
A

1
3

1
4

1
5

A
G

1
6

1
7

1
8

A
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

U

2 3

U

G

C

4

G

U

A

5 6 7

U

G

A

8

G

U

A

9

G
C

1
0

1
1

1
2

1
3

G
C

1
4

C

A

G

1
5

U
G

1
6

G

A

C

1
7

G

C

U

1
8

U

A

C

1
9

C

A

U

3′

0

1

2

b
it

s

5′

1

U
2

U
3

A
4

U
5

U
6

A
7

C
8

U
9

C
1
0

U
1
1

G
1
2

A
1
3

G
1
4

C
1
5

A
C

1
6

U

1
7

G
C

1
8

G

1
9

U

2
0

C
A

3′

0

1

2

b
it

s

5′

1

U

2

G
U

3

C
U

4

U
A

5 6

U
A

7

U
A

8

U
C

9

1
0

A
C

1
1

U

1
2

G

1
3

U
A

1
4

U
G

1
5

1
6

A
C

1
7

1
8

C
A

1
9

C
G

2
0

U
A

2
1

C
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

U

2

G
U

3

U

4

G
U

5

G
A

6

C
U

7 8

C
A

9

U
C

1
0

G
U

1
1

1
2

G
U

1
3

U
G

1
4

C
A

1
5

U
G

1
6

U
C

1
7

G
C

1
8

A
U

1
9

U
C

2
0

C
G

2
1

G
U

2
2

U
A

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it

s
5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it

s

5′

1

G
U

2

U
G

3 4 5 6 7 8

C
U

9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

U
C

1
7

1
8

1
9

G
C

2
0

2
1

2
2

C
G

2
3

G
C

2
4

2
5

C
G

2
6

U
C

3′

0

1

2

b
it

s

5′

1

C
U

2 3 4

G
U

5 6 7

C
U

8 9

1
0

U
A

1
1

A
U

1
2

G
1

3

U
G

1
4

U
A

1
5

G
C

1
6

1
7

1
8

1
9

2
0

2
1

U
C

2
2

2
3

2
4

G
C

2
5

2
6

U
C

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

A

G

C

U

2 3 4

A

G

U

5 6

C

A

G

7

C

A

8

U

9

1
0

1
1

1
2

1
3

U

C

1
4

1
5

1
6

U

G

C

1
7

C

U

1
8

C

1
9

2
0

C

G

U

2
1

C

G

U

2
2

2
3

2
4

2
5

C

U

G

2
6

G

C

A

2
7

C

G

2
8

C

A

3′

0

1

2

b
it

s

5′

1

A

C

G

U

2 3

C

4

C

A

U

G

5 6

A

U

7 8 9

1
0

1
1

1
2

1
3

1
4

C

1
5

1
6

C

G

1
7

A

U

C

1
8

1
9

G

U

C

2
0

2
1

U

C

2
2

2
3

U

C

2
4

2
5

2
6

2
7

2
8

G

2
9

U

A

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

G

A
C

3 4

U

G

A

5

C

A

U

G

6

C

G

U

A

7

U

C

A

8

G

C

U

9

U

C

G

1
0

C

U

A

1
1

1
2

U

A

1
3

1
4

1
5

A

C

G

1
6

U

C

A

1
7

C

U

1
8

U

A

G

C

1
9

U

C

G

2
0

A

C

G

2
1

2
2

G

A

U

C

2
3

U

G

C

2
4

C

A

2
5

U

A

C

2
6

G

U

2
7

A

U

C

2
8

U

G

C

2
9

U

C

3
0

C

U
A

3′

166



Adult female, library 4:
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Adult male, library 4:
Sense reads: 18-mers:
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5 Extragenomic and extratranscriptomic reads

5.1 Libraries #1 (total 5´ monophosphorylated small RNAs)
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U

2 3 4

G

5 6 7 8 9

U

C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

G

C

2
9

U

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2 3 4

U

A

G

5 6 7

U

C

8 9

C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

C

3
0

G

U

C

3′

176



5.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

00
10

00
0

15
00

0

0

1

2

b
it

s

5′

1

A

G

C

U

2

U

A

C

G

3

U

C

A

G

4

U
A
G

5

U

G

C

A

6

G

C

U

7

A

C

G

U

8

C

9

A
G
U

1
0

G

C
A

1
1

U

A

C

G

1
2

U

G
A

1
3

A

C

G

1
4

C

G

A
U

1
5

A

U

C

G

1
6

G

A

U

C

1
7

U

G

A

C

1
8

U

A
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

A

G

C

U

2

U

C

G

A

3

U

G

A

C

4

U

C

A

G

5

C

G

U
A

6

G

U

A

C

7

G

A

C

U

8

U

A

C

G

9

C

G

A

U

1
0

G

A

U

C

1
1

C

A

G

U

1
2

C

G

U
A

1
3

A

U

G

C

1
4

C

U

G
A

1
5

G

C

A

U

1
6

G

A

U

C

1
7

A

G

U

C

1
8

U

G

C

A

1
9

U

G

A

C
3′

0

1

2

b
it

s

5′

1

C

U
A

2

A

G

C

U

3

A

C

U

G

4

C

A

U
G

5

G

U

C

A

6

A

G

C

U

7

G

C

U
A

8

A

C

U

G
9

U

C

A

G
1
0

C

G

U

A
1
1

C

G

U

A
1
2

U

A

G

C
1
3

G

C

A
U

1
4

C

G

U

A

1
5

G

A

U

C

1
6

G

A

C
U

1
7

A

C

G

U

1
8

G

U

A

C

1
9

C

U

G

A

2
0

G

A

U

C
3′

0

1

2

b
it

s

5′

1

G

C

A

U

2

U

C

A

G

3 4

C

A

U

G

5

C

G

U

A

6

G

C

A

7

U

8

A

9

1
0

A

G

U

1
1

U

C

A

G

1
2

A

G

C

U

1
3

U

C

A

1
4

A

G

C

1
5

1
6

U

C

1
7

1
8

G

A

U

C

1
9

C

U
A

2
0

C

A

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

C
A
U

2

G

U

C

3

U

A

C

G

4

C

U

A

G

5

C

A

6

G

U

A

7

U

8 9

A

C

U

1
0

U

A

C

1
1

U

C

A

G

1
2

G

U

A

1
3

1
4

C

A

G

1
5

A

G

U

1
6

G

A

U

C

1
7

G

U

A

1
8

C

A

G

1
9

U

G

2
0

G

C

A

U

2
1

C

U

A
G

2
2

C

A

U

3′

0

1

2

b
it

s

5′

1

C

A

U

2

U

G
A

3

C

G

4

C

A

U

G

5

G

A

6

A

U

C

7

G

C

U
A

8

C

G

U

9

G

1
0

U

A
G

1
1

1
2

G

C

U
A

1
3

G

C

A

1
4

C

A

U

1
5

G

A

U

1
6

C

G

A

U

1
7

G

U

A

C

1
8

G

C

A

1
9

G

U

A
C

2
0

U

A

G

C

2
1

U

C
A

2
2

G

U

A

2
3

3′

0

1

2

b
it

s

5′

1

G

A

C

U
2

U

C

G

A
3

C

A

G

4

C

U

A

G

5

C

U

G
A

6

G

7 8

U

C
A

9

U

G

A

1
0

A

U

C

G

1
1

U

C

G

A

1
2

G

C

U

A

1
3

1
4

A

G

U

1
5

C

G

A

U

1
6

G

U

A
C

1
7

U

C

G

A

1
8

C

A

1
9

2
0

G

C

U

2
1

A

2
2

G

C

U

A

2
3

C

G

U
A

2
4

U

A

G

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

A

C

U

2

A

G

C

U

3

C

G

4

U

A
G

5

U

G

C
A

6

C

A

G

U

7

A

C

U

G

8

C

G

9

C

A

U
G

1
0

C

U

A

1
1

1
2

A

G

U

1
3

C

A

U

G

1
4

U

A

1
5

U

C

A

G

1
6

G

U

C

A

1
7

U

A

C

G

1
8

G

U

C

A

1
9

U

G
A

2
0

G

C

U

A

2
1

U

A

2
2

C

A
G

2
3

C

U
A

2
4

U

G

A
C

2
5

G

C

U
A

3′

0

1

2

b
it

s

5′

1

C

A
U

2 3

A

G

C

4

C

G

A
U

5

U

A
G

6

A

U
C

7

A

U

C

8

A

U

C

9

1
0

G

A

U

C

1
1

C

A
G

1
2

C

G

A

1
3

G

C
A

1
4

G

A

U

1
5

G

C

1
6

G

C
U

1
7

C

1
8

1
9

C
A
G

2
0

A

G

C

2
1

U

A

G

C

2
2

U

C

A

2
3

U

A

C

2
4

U

A
C

2
5

C
U

2
6

G

U
C

3′

0

1

2

b
it

s

5′

1

A
C
U

2

U
G
A

3

G

4

U
A
G

5

C

G

A

6

A

G

C

U

7

U

A

C
G

8 9

1
0

C

A
U

1
1

U

C
G

1
2

G

A

C

1
3

C

A

G

U

1
4

U

G
C

1
5

G

C

U

1
6

G

U

A

1
7

A

G

U

1
8

A

U
C

1
9

G

C
A

2
0

C

A

U

G

2
1

G

C
U

2
2

G

A
C

2
3

G

C
A

2
4

G

C

2
5

A

U

C

G
2

6

G

C

2
7

A

U

G

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

C

A
U

2

A

U

C

G

3

A

U

C

G

4

C

A

U

G

5

U

C

A

6

A

G

U

7

G

C

A

U

8

G

C

U

9

A

U

C

G

1
0

A

U

1
1

G

C

U

1
2

U

C

G

1
3

G

C

U

1
4

C

U

G

A

1
5

U

A

C

G

1
6

U

G

1
7

U

C

G

1
8

C

G

U

1
9

A

U

C

G

2
0

G

U

A

2
1

A

U

G

C

2
2

G

C

U
A

2
3

A

C

2
4

A

U

G

C

2
5

G

C

A

2
6

U

C

G

A

2
7

U

C
G

2
8

U

C
A

3′

0

1

2

b
it

s

5′

1

C

G

A

U

2

C

A

G

3

A

C

U

G

4

A

G

U

5

C

U

A

6

C

G

A

U

7 8

U

C

A

9

1
0

1
1

1
2

G

C

1
3

1
4

1
5

C

A

1
6

1
7

G

1
8

1
9

A

G

2
0

2
1

C

G

U

2
2

U

2
3

2
4

U

C

A

2
5

2
6

2
7

G

U

2
8

U

G

C

2
9

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

G

3

A

U

4

A

C

G

5

U

C

A

G

6

C

U

7

C

G

U

8

G

U

9

C

G

U

1
0

A

1
1

C

A

1
2

C

U

A

G

1
3

1
4

U

G

A

1
5

U

A

1
6

G

U

1
7

A

G

1
8

A

1
9

U

C

A

2
0

U

G

C

2
1

G

U

C

2
2

C

U

A

2
3

U

G

2
4

G

U

2
5

A

C

U

2
6

G

U

2
7

2
8

U

A

2
9

A

U

G

C

3
0

A

C

U

3′
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Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

00
40

00
60

00

0

1

2

b
it

s

5′

1

G

A

U
C

2

G

C

U

A

3

A

G

C

U

4

C

U

A

G

5

C

A

G

U

6

G

A

U

C

7

A

U

C

G

8

U

C

G
A

9

U

C
A

1
0

G

A

U

C

1
1

A

G

U

C

1
2

C

A

G

U

1
3

C

G

A

U

1
4

G

C

A

U

1
5

G

A

U

1
6

A

G

C

U

1
7

U

C

A

G

1
8

G

U

A

C
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

A

G

U

2

U

C

G

3

G

A

U

4

A

U

G

5

U

A

G

6

A

G

C

U

7

C

A

U

8

U

9

1
0

1
1

1
2

U

1
3

U

A

G

1
4

1
5

1
6

1
7

G

1
8

C

U

1
9

U
A
C

3′

0

1

2
b

it
s

5′

1

A

G

C

U

2 3

C

U

G

4

U

A

G

5

G

A

U

6

G

A

7 8 9

1
0

U

A

1
1

C

U

A

1
2

U

1
3

1
4

A

1
5

1
6

G

U

C

1
7

C

A

1
8

U

1
9

2
0

A

U

C

3′

0

1

2

b
it

s

5′

1

C

G

A

U

2

G

3

A

C

U

G

4

U

A

G

5 6 7

C

U

G

8

A

G

9

G

U

C

1
0

A

C

U

1
1

G

U

1
2

C

A

U

1
3

A

U

G

1
4

G

U

A

1
5

U

C

A

1
6

G

U

C

A

1
7

C

U

A

1
8

1
9

2
0

U

G

C

2
1

A

G

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

C

G

A

3

C

U

A

G

4

C

A

U
G

5

U

G

C
A

6

U

C

G

A

7

U

8

A

U

G

9

G

A

C

U

1
0

G

A

U

C

1
1

A

C

G

U

1
2

U

A
G

1
3

A

U

C

1
4

1
5

C

U

A

1
6

C

U

1
7

G

U

A

C

1
8

C

U

G

1
9

G

A

2
0

U

C

2
1

2
2

G

A

U
C

3′

0

1

2

b
it

s

5′

1

C

A
U

2

A

C

G

3

A

U

G

4

A

U
G

5

C

A

U

6

G

A

U

7

C

G
A

8 9

1
0

A

G

U

1
1

1
2

1
3

U

C

A

G

1
4

C

U

A

1
5

A

C

U

1
6

A

G

1
7

1
8

G

A

C

1
9

G

A

U

C

2
0

G

U

C

2
1

G

U

A
C

2
2

C

G

A

2
3

U

G

C

A

3′

0

1

2

b
it

s

5′
1

G

A

C

U

2

U

A

3

G

4

A

U

G

5

A

G

6

U

7

G

C

A

8

G

C

U

A

9

U

1
0

A

U

G

1
1

G

C

U

1
2

C

A

G

U

1
3

1
4

1
5

G

C

U

A

1
6

G

U

C

A

1
7

G

C

A

1
8

1
9

U

G

C
A

2
0

U

G

2
1

G

2
2

2
3

G

U

A

C

2
4

G

A

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

G

A
U

3

U

C

G

4

C

A
G

5

A

C

6 7

A

C

G

8

C

A

9

U

A

C

G

1
0

U

G

C

A

1
1

G

U

C
A

1
2

G

C

U

1
3

C

U

G

1
4

G

C

A

1
5

1
6

C

A

G

1
7

G

1
8

U

A

C

1
9

G

2
0

C

G

A

2
1

U

C

A

2
2

G

A

C

2
3

2
4

U

C
A

2
5

C

U

A

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3

A

C
G

4

U

A
G

5 6 7 8

G

U

A

9

1
0

1
1

A

G

C

U

1
2

A

G

C

U

1
3

C

U
G

1
4

G

C

A

1
5

G

C

A

1
6

1
7

A

U

C

1
8

G

C

U

1
9

2
0

U

A

C

G

2
1

2
2

A

U
G

2
3

C

A

G

2
4

G

C
A

2
5

U

C

G

2
6

3′

0

1

2

b
it

s

5′

1

G

C

U

2

C

A

3

C

4

U

C

A

G

5

A

U

G

6 7

A

8 9

1
0

G

U

A

1
1

1
2

C

A

G

1
3

A

C

G

1
4

U

G

C

A

1
5

U

G

C

1
6

U

C

A

1
7

U

A

G

C

1
8

G

1
9

2
0

C

G

U

2
1

A

G

C

2
2

2
3

2
4

U

G

C

A
2

5
C

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

C
U

2

A

G
C

3

A

C
U

4

G

U

C

5

G

U
A

6 7

G

C

U

8

U

A

G

C

9

1
0

U

C

A

1
1

C

G

1
2

1
3

G

U

A

C

1
4

1
5

G

U

C

1
6

C

A

U

1
7

1
8

U

C

G

1
9

G

U

C

2
0

A

G

U

C

2
1

2
2

G

C
A

2
3

G

C

U

2
4

U

G

A

2
5

G

A

U

C

2
6

C

G
A

2
7

A

U

C

G

2
8

A

C

U

G

3′

0

1

2

b
it

s

5′

1

C

U

2 3 4

A

C

G

5

A
G

U

6

C

G

U

A

7

U

8

G

U

C

9

G

A

C

U

1
0

C

A

U

1
1

A

U

G

1
2

A

U

G

1
3

A

G

U

1
4

A

U
G

1
5

G

U

C

A

1
6

C

A

G

1
7

U

C
A

1
8

G

U

A

C

1
9

2
0

A

G

U

2
1

A

U

G

2
2

C

A

U

2
3

G

A

2
4

G

U

A

C

2
5

C

2
6

U

G

C

2
7

U

C

G

A

2
8

A

C

G

2
9

G

U

A

C

3′

0

1

2

b
it

s

5′

1

G

C
U

2 3

C

4

C

A

U

G

5 6

A

G

U

C

7 8

A

U

G

C

9

G

1
0

1
1

G

C
A

1
2

C

G

A

U

1
3

A

G

1
4

A

C
G

1
5

G

U

A

1
6

1
7

U

A

1
8

G

U

C

A

1
9

A

U

C

2
0

C

U

G

2
1

2
2

2
3

A

C

U

2
4

2
5

G

U

A

2
6

2
7

C

G

A

U

2
8

G

A

U

2
9

U

A

C

G

3
0

C

3′
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18-mers:

RNA length (nt)

N
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be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
30

00
50

00

0

1

2

b
it

s

5′

1

A

C

U

2

A

3

G

U

C

4

G

U
A

5

U

C

G

A

6

C

G

U

A

7

C

A

G

8

U

A

C

9

U

A

C

1
0

G

C

U

1
1

A

C

1
2

1
3

A

C

G

U

1
4

C

G

U

A

1
5

G

A
U

1
6

U

A

C

1
7

G

C

1
8

U

A

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

G

A

U

2

A

C

U

G

3

U

C

G

A

4

U
A

G

5

U

C

G
A

6

U

G

A

C

7

C

G

A

U

8

U

A

C

G

9

A

C

G

1
0

G

A

U

C

1
1

A

C

G
U

1
2

U

C

A

1
3

A

G

U

1
4

G

U

C

A

1
5

G

A

C

U

1
6

U

C

G
A

1
7

U

A

G

1
8

U

A

G

C

1
9

G

U

C
A

3′

0

1

2
b

it
s

5′

1

G

A

C

U

2

G

A

3

U

4

U

A

G

5

A

U

G

6

U

C

A

7 8
A

C

G

U

9
A

U

1
0

A

1
1

U

C

G
A

1
2

C

U

A

1
3

1
4

A

U

1
5

A

U

1
6

C

U

A

1
7

U

C

A

1
8

1
9

A

2
0

U

C
A

3′

0

1

2

b
it

s

5′

1

G

C

A
U

2 3

C

G

A

4

C

U

A
G

5

G

C

A

6 7

G

C

A

U

8

A

G

C

U

9

G

C

U

1
0

C

G

U

A

1
1

A

U

G

1
2

1
3

G

C

U
A

1
4

C

G

A

1
5

A

U

1
6

G

U

C

A

1
7

G

A

U

1
8

U

G

1
9

C

A

G

U

2
0

C

U

A

2
1

G

C

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

A

G

C

U

2

G

U

C

A

3

A

G

C

U

4

A

G
U

5

G

C

U

A

6

U

A

C

7

C

A

G

U

8

C

G

U

9

U

1
0

U

G

1
1

U

C

A

1
2

G

A

U

1
3

1
4

1
5

1
6

G

C

A

U

1
7

G

C

1
8

G

U

A

C

1
9

A

C

U

2
0

2
1

2
2

C

G

A

3′

0

1

2

b
it

s

5′

1

C
A

U

2 3

A

U

G

4

U

A

G

5

G

A

6

U

G

A

7

G

U

A

C

8

G

A

C

U

9

C

A

U
G

1
0

A

C

U

1
1

A

U

G

1
2

G

U

A

1
3

A

U

1
4

G

U

C

A

1
5

A

G

U

1
6

1
7

1
8

1
9

C

2
0

G

C

U

2
1

U

C

A

2
2

U

G

C

A

2
3

3′

0

1

2

b
it

s

5′
1

G

A

U
C

2

G

U
A

3

A

4

U
A
G

5

U

C

A

G

6

U

G

A

7

U

G

A

C

8

U

C
A

9

C

G

A
U

1
0

U

C

A

G

1
1

U

C

G

A

1
2

C

A

U
G

1
3

G

U

C

A

1
4

1
5

C

U

G

A

1
6

G

U

C
A

1
7

A

G

C

1
8

G

U

A

C

1
9

C

G
A

2
0

U

C

G

2
1

A

C

G

2
2

G

A
C

2
3

U

C

G

A

2
4

A

C

G

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

A
C

U

2

G

C

A

U

3

A

C

U

G

4

A

U

G

5

G

U

A

C

6

C

G

A
U

7

C

A

U

G

8

U

A

C

G

9

C

A

U

G

1
0

C

G

U
A

1
1

U

C

G
A

1
2

C

G

A

U

1
3

C

U

A
G

1
4

C

G
A

1
5

A

C

U

G

1
6

C

U

G

A

1
7

A

C
G

1
8

G

U

C

A

1
9

A

U

C

G

2
0

G

U

C
A

2
1

G

U

C

A

2
2

U

C

A

G

2
3

C

G
A

2
4

G

C

U

A

2
5

G

C

U
A

3′

0

1

2

b
it

s

5′

1

A

G

U

C

2

A

G

C

3

A

U

G

C

4

A

U

C

G

5

U

A
G

6

A

7

A

G

U

8

A

C
G

9

U

A

1
0

A

C

G

1
1

A

C

U
G

1
2

1
3

C

U
A

1
4

U

C

1
5

G

C

A
U

1
6

1
7

C

G
A

1
8

U

C

G

A

1
9

U

A
G

2
0

A

U

C
G

2
1

A

C

U

2
2

A

U

G

2
3

C

A
G

2
4

G

C

U

A

2
5

A

C

U

G

2
6

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

U

A

G

3

C

G

A

U

4

U

A
G

5

U

A
G

6

C

U

7

A

G

U
C

8

U

A

G

9

U

G

C

1
0

G

C

A

1
1

G

C

U
A

1
2

A

1
3

U

A

G

1
4

A

1
5

C

U
G

1
6

U

G

C

A

1
7

A

C

G

U

1
8

U

A

C
G

1
9

G

A

U
C

2
0

G

A

C
U

2
1

U

C

G

2
2

U

G

C

A

2
3

C

U

G

2
4

G

C
A

2
5

U

C

A

2
6

C

U

A

2
7

C

G

U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

A

C
U

2

G

U

A

3

U

C

G

4

C

A

G
U

5

C

A

U

G

6

G

C

U
A

7

G

U

A

C

8

A

G

U

C

9

A

U

G

C

1
0

C

A

G

U

1
1

A

C

G

U

1
2

C

G

A
U

1
3

G

U

A

C

1
4

A

G

C

U

1
5

U

C

A

G

1
6

G

U

C
A

1
7

A

G

U

C

1
8

U

A

G

C

1
9

A

G

C
U

2
0

A

G

U
C

2
1

G

U

C

2
2

A

C

G

U

2
3

U

C

A
G

2
4

A

C

G

U

2
5

A

U

G
C

2
6

C

G
A

2
7

A

U

G
C

2
8

U

A

G

C

3′

0

1

2

b
it

s

5′

1

G

A

C

U

2

G

U

A

3

U

C

A

4

C

A

U
G

5

A

C

G

6

G

C

U

A

7

G

A

C

8

G

C

A

U

9

1
0

A

U

G

1
1

1
2

A

U

C

1
3

A

U

C

G

1
4

A

U

1
5

1
6

A

U

C

G

1
7

A

C

U

1
8

G

C

U

1
9

A

C

U

2
0

C

U

G

2
1

2
2

2
3

A

G

2
4

2
5

G

A

C

U

2
6

U

G

A
C

2
7

U

C

A

2
8

A

C

U

G

2
9

U

G

A

C

3′

0

1

2

b
it

s

5′

1

G

A

C
U

2

U

C

G

3

U

C

4

U

G

C

A

5

U

A

G

6

C

A

U

7

G

A

U

C

8

C

A

U

9

G

U

C

1
0

A

C

G

1
1

C

A

U

1
2

G

C

A

1
3

G

1
4

G

U

1
5

1
6

G

A

U

C

1
7

C

U

A

1
8

A

G

C

1
9

2
0

G

U

A

C

2
1

G

U

C

A

2
2

G

A

U

C

2
3

A

2
4

U

C

A

2
5

C

U

G

A

2
6

C

U

G

2
7

A

U

C

2
8

U

C

G

A

2
9

U

G

C

3
0

G

U

A
C

3′
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r 
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 (
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m
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18 20 22 24 26 28 30

0
50

00
10

00
0

20
00

0

0

1

2

b
it

s

5′

1

C

A

U

2

A

U
G

3

C

A
G

4

G

U
A

5

G

C
A

6

G

C

A

U

7

C

A
U

8

G

A

C

9

A

G
U

1
0

G

U
C

1
1

U

C

G

1
2

A
G

1
3

C

A
G

1
4

G

C
U

1
5

A

C
G

1
6

A

U
C

1
7

A

G

U

C

1
8

C

U
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

C

A

U

2

U

A

C
G

3

U

C

G

A

4

U

C

G

A

5

G

C
A

6

C

7

C

G

A
U

8

A

G

C

9

A

G

C

U

1
0

U

A

C

1
1

U

A

G

C

1
2

C

G
U

1
3

A

G

U

1
4

C

U

G
A

1
5

C

U

A

1
6

G

A
C

1
7

G

U

C

1
8

G

A

U

C

1
9

G

C
A

3′

0

1

2
b

it
s

5′

1

A

G

U

2

A

C

U
G

3

G

C

A
U

4

U

G

A

5

G

U

C

6

U

A

7 8
U

C

A

9
C

A

G

U

1
0

1
1

G

C

U

A

1
2

A

U

G

C

1
3

A

G

1
4

U

C

A
G

1
5

U

G

A

1
6

1
7

C

G

A

U

1
8

G

C

A

1
9

A

C

U

2
0

A

U
C

3′

0

1

2

b
it

s

5′

1

A

G

C

U

2

U

A

C

G

3

G

C

U

4

U

G

C

A

5

C

U

A
G

6

A

G

U

C

7

C

U
A

8

G

U

A

C

9

G

C

U
A

1
0

A

U

C

G

1
1

A

U

G

C

1
2

C

G

U

A

1
3

A

C

U

G

1
4

U

C

G

A

1
5

C

A

U

G

1
6

U

C
A

1
7

C

G
U

1
8

G

C

A

U

1
9

G

U

A
C

2
0

U

G

C

A

2
1

U

G

A

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G
A

U

2

A

C

G

U

3

C

A

U
G

4

A

G

U

5

G

C

U

A

6

U

C

A

G

7

A

C

U

8

G

U

A

9

A

G

C

U

1
0

G

U

C
A

1
1

C

U

A

G

1
2

G

A

C

1
3

U

C

A

1
4

C

U

A

G

1
5

G

U

A

1
6

G

1
7

C

G

U
A

1
8

G

A

U

1
9

U

2
0

G

A

C

U

2
1

U

G

A

2
2

G

C

3′

0

1

2

b
it

s

5′

1

C

A

U

2

U

A
G

3

A
U
G

4

C

A
G

5

U

A

6

G

A
U

7

C

A

U

8

U

G

C

9

A

G

1
0

C

U

A

1
1

G

A

C

1
2

A

G

U

1
3

1
4

A

C

G

U

1
5

A

U

G
C

1
6

A

1
7

A
C
G

1
8

C

G
A

1
9

G

U

A

2
0

2
1

U

A

2
2

G

C

U

A

2
3

U

G

C

A

3′

0

1

2

b
it

s

5′
1

A

G

C
U

2

C

A

G

3

U

G
A

4

U

A
G

5

G

C
A

6

C

G

A
U

7 8

A

U
C

9

G

A

U

1
0

C

G

1
1

C

A

G

1
2

C

U
G

1
3

1
4

G

C
U

1
5

U

G
C

1
6

A

G

U
C

1
7

U

A
C

1
8

C

G
A

1
9

G

U

A

2
0

G

U

2
1

C

U

A

G

2
2

C

U
A

2
3

C

U

A

2
4

A

G
C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

G

C

A

U

2

A

C

G
U

3

U

C

A
G

4

U

C

G
A

5

C

U

G
A

6

U

G

A

7

A

G

U

C

8

C

A

U

9

A

G
U

1
0

U

G

C
A

1
1

A

U

C
G

1
2

G

C

A

1
3

G

U

C

1
4

U

C

A

1
5

U

G

C

1
6

A

U

C
G

1
7

G

U

C
A

1
8

A

C

G

1
9

C

U

G
A

2
0

G

A

C

2
1

U

A

C
G

2
2

U

C

G
A

2
3

U

A

G

2
4

G

U

A
C

2
5

G

A

C

U
3′

0

1

2

b
it

s

5′

1

A

G
U
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5.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
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Embryo 15h, library 3:
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Embryo 36h, library 3:
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U

1
0

A

G

U

1
1

C

1
2

A

G

U

1
3

C

U

G

A

1
4

G

C

1
5

U

C

G

A

1
6

U

C

A

G

1
7

C

G

U

1
8

U

A

G

C

1
9

U

A

G

C

2
0

U

A

C

G

2
1

C

2
2

U

A

G

C

2
3

U

A

C

G

2
4

C

G

A

2
5

C

U

2
6

A

G

U

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6

G

7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

G

2
1

2
2

2
3

G

2
4

A

C

G
2

5
C

G

A

2
6

C

2
7

A

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

2
6

C

A

G

2
7

G

C

2
8

C

3′

0

1

2

b
it

s

5′

1 2 3 4

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

G

2
7

A

G

2
8

G

C

2
9

C

3′

0

1

2

b
it

s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

G

2
5

2
6

2
7

C

A

G

2
8

C

A

G

2
9

G

C

3
0

C

3′
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5.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
0

30
00

0

0

1

2

b
it

s

5′

1

C

G

A

U

2

C

U

A

G

3

A

U

C

G

4

G

U

C

A

5

U

C

G

A

6

C

A

G

U

7

C

A

G

U

8

G

U

A

C

9

C

G

A

U

1
0

A

U

G

C

1
1

A

U

C

G

1
2

A

U

C

G

1
3

A

U

C

G

1
4

G

A

C

U

1
5

U

C

A

G

1
6

U

A

G

C

1
7

A

U

G

C

1
8

G

U

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1 2

A

U

G

3

U

G

4

A

G

5 6

U

7 8 9

1
0

C

G

1
1

G

1
2

U

C

A

G

1
3

C

G

1
4

1
5

G

1
6

C

G

1
7

G

A

C

1
8

U

G

A

C

1
9

G

A

C

3′

0

1

2

b
it

s

5′

1

G

U

C
A

2

C

A

U
G

3

A

G

C
U

4

G

C

U

5

G

A

C

6

G

A

U
C

7

U

G
A

8

U

G

C

9

U

G

C
A

1
0

U

C

G
1
1

A

C

G
U

1
2

A

U

C
G

1
3

A

G

C

1
4

C

U

A
G

1
5

G

A
C

1
6

A

U

C
G

1
7

A

G
C

1
8

U

C

G

A
1
9

A

U
C

2
0

U

G

A
C

3′

0

1

2

b
it

s

5′

1

G

A

U
C

2

C

G

U
A

3

G

A
U

4

G

U

A

C

5

C

U

A

G

6

G

C

U
A

7

U

G

A

C

8

G

C

U
A

9

C

A

G
U

1
0

U

G

A
C

1
1

C

A

G

U

1
2

A

C

G
U

1
3

C

A

U
G

1
4

U

C

G
A

1
5

U

C

G
A

1
6

U

G

A
C

1
7

U

C

A
G

1
8

A

G
C

1
9

G

C
A

2
0

A

U

G

C

2
1

U

G

C
A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

G

A

C

U

2

A

G

3

C

A

U

G

4

G

A

5

G

A

6 7 8

G

C

A

9

A

C

G

U

1
0

U

G

C

1
1

C

U

A

G

1
2

G

1
3

C

G

1
4

U

1
5

1
6

U

G

C

1
7

U

G

C

1
8

1
9

C

G

A

2
0

G

2
1

A

U

C

G

2
2

G

C

U

A

3′

0

1

2

b
it

s

5′

1

C

A

U
G

2

U

G

A
C

3

G

A

U

4

U

A

C
G

5

A

G

C

6

C

U

G

A

7

G

U
A

8

U

G

A

C

9

C

A

G
U

1
0

U

A

G
C

1
1

U

C

A
G

1
2

G

A

U
C

1
3

G

A

U
C

1
4

A

G

C

U

1
5

G

U

C

A

1
6

A

G

U
C

1
7

U

G

C
A

1
8

G

A

C

U

1
9

U

C

A
G

2
0

G

U

A

2
1

C

G
A

2
2

C

A
G

2
3

U

G

A
C

3′

0

1

2

b
it

s

5′

1

C

G

U

A
2

C

U

G

A
3

A

C

U

G
4

C

U

A

G
5

U

C

G
A

6

G

A

C
U

7

C

U

G

A

8

U

C

G

A

9

C

A

G
U

1
0

U

A

C

G

1
1

U

A

C
G

1
2

G

A

U

1
3

G

U

C

1
4

C

A

U

G

1
5

G

C

A

1
6

G

U

A

C

1
7

U

G

C

A

1
8

U

A

G
C

1
9

U

C

G

A

2
0

G

A
U

2
1

U

A

C
G

2
2

C

G

U
A

2
3

U

G

C

A

2
4

C

A
U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

2 3 4 5 6 7 8 9

U

A

G

1
0

G

1
1

1
2

1
3

1
4

1
5

G

C

1
6

1
7

1
8

1
9

2
0

2
1

2
2

G

C

A

2
3

A

G

2
4

U

A

G

C

2
5

3′

0

1

2

b
it

s

5′

1

A

C
U

2

C

U

A

G

3

U

A

C

G

4

A

G

C

5

G

C

A

6

C

G

U
A

7

A

U

C

G

8

G

A

U

C

9

U

A
G

1
0

U

C

G

A

1
1

C

U

1
2

C

A

U

G

1
3

C

A

1
4

C

A

U

G

1
5

G

C

U

1
6

G

U
C

1
7

C

U

A

1
8

C

U

A

G

1
9

U

G

C

A

2
0

C

U

G

A

2
1

C

U

G

2
2

C

U

G

A

2
3

U

C

G

A

2
4

C

A

G

2
5

A

G

2
6

G

A

U
C

3′

0

1

2

b
it

s

5′

1

G

C

U

A

2

G

C

U

3

C

A

G

U

4

U

C

A

G

5

U

G

A

6

C

G

U

A

7

G

A

U

C

8

G

U

C

A

9

C

G

U

1
0

A

U

G

C

1
1

C

A

U

G

1
2

U

C

G

A

1
3

G

C

1
4

G

C

U

A

1
5

U

1
6

A

G

U

C

1
7

G

A

C

U

1
8

C

G

A

U

1
9

A

U

C

G

2
0

G

A

2
1

G

C

A

2
2

A

U

C

2
3

C

U

A

G

2
4

A

U

G

C

2
5

C

U

G

A

2
6

A

U

G

C
2

7

U

C

A

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it

s

5′

1

G

C

A

U

2

C

U

3

G

A

U

C

4

A

U

C

G

5

G

U

A

6

C

U

A

G

7

G

8

U

G

9

U

1
0

C

1
1

A

G

C

U

1
2

1
3

A

1
4

A

C

U

G

1
5

U

A

C

G

1
6

G

A

U

C

1
7

A

G

C

U

1
8

1
9

A

U

C

G

2
0

A

C

G

U

2
1

U

2
2

C

U

G

2
3

A

2
4

U

G

A

2
5

U

A

C

G

2
6

G

C

A

2
7

G

A

C

2
8

3′

0

1

2

b
it

s

5′

1

C

A

G

U

2

U

A

3

C

A

4 5

U

A

G

6

U

C

G

A

7

A

U

8 9

U

A

1
0

1
1

C

1
2

1
3

C

U

G

1
4

1
5

U

1
6

1
7

1
8

1
9

A

C

G

U

2
0

2
1

2
2

U

C

G

2
3

C

A

U

2
4

2
5

2
6

A

U

C

G

2
7

C

A

2
8

U

C

G

2
9

3′

0

1

2

b
it

s

5′

1

G

C

A

U

2 3

C

4

U

A

G

5

C

A

G

6

U

C

A

7

U

G

C

8 9

1
0

C

1
1

G

1
2

G

1
3

G

C

U

A

1
4

G

U

A

1
5

C

1
6

C

U

1
7

1
8

A

1
9

A

U

C

2
0

2
1

A

U

G

C

2
2

A

2
3

A

U

C

G

2
4

2
5

2
6

2
7

G

2
8

C

A

2
9

U

C

G

3
0

C

A

U

3′
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Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

00
0

60
00

0

0

1

2

b
it

s

5′

1

C

G

U
A

2

A

C

G

U

3

U

G

C

4

U

A

C

5

G

C

A

6

C

G

7

G

8 9

U

C

1
0

A

U

C
G

1
1

C

G
A

1
2

C

U

A

G

1
3

A

G

C

1
4

A

G

U

C

1
5

U

A

G

C

1
6

G

U

A

C

1
7

G

A

U
C

1
8

U

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it

s

5′

1

G

U
A

2

A

C

U

3

A

4

C

G

5

C

U

G

A

6

U

7 8

U

C

A

G

9

1
0

A

C

U

G

1
1

A

C

G

1
2

C

A

G

1
3

G

C

A

1
4

1
5

1
6

G

C

A

1
7

G

C

U

A

1
8

U

G

C

1
9

G

U

A
C

3′

0

1

2
b

it
s

5′

1

G

C

U
A

2

A

G

U

3

A

C

U

4

U

G

5

U

G

C

A

6

G

A

U

C

7

G

C

U

A
8

G

A

C

U

9
A

C

1
0

C

A

G

U

1
1

C

A

G

U

1
2

U

A

C
G

1
3

U

G

C

A

1
4

C

G

A

1
5

G

A

C

1
6

U

A

C

G

1
7

A

G

C

1
8

U

C

G
A

1
9

G

A

U

C

2
0

G

A
C

3′

0

1

2

b
it

s

5′

1

C

U

A

2

C

U

G

A

3

U

G

4

U

A

G

5

G

A

6

C

A

U

7 8

C

G

A

9

A

U

G

1
0

1
1

1
2

G

U

1
3

G

1
4

G

A

1
5

C

U

G

A

1
6

G

U

A

C

1
7

U

A

C

G

1
8

C

A

G

1
9

G

C

U

A

2
0

U

A

G

C

2
1

U

G

C

A

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it

s

5′

1

C

U
A

2

G

3

C

U

G

A

4

U

G

5

C

G

U

A

6 7

A

C

U

8 9

1
0

1
1

A

1
2

G

U

C

1
3

1
4

C

1
5

1
6

U

C

G

A

1
7

G

U

A

C

1
8

A

C

G

1
9

U

G

C

A

2
0

C

U

A

2
1

C

2
2

U

A
C

3′

0

1

2

b
it

s

5′

1

C

U

A

2 3 4

U

G
A

5

A

U

G

6

U

7 8

C

A

U

G

9

1
0

1
1

A

G

U

C

1
2

1
3

1
4

A

G

C

U

1
5

G

C

1
6

1
7

1
8

U

C

A

1
9

A

C

G

2
0

C

A

G

2
1

G

A

2
2

G

U

C

2
3

G

A

C

3′

0

1

2

b
it

s

5′
1

G

C

A
U

2

C

G

3

G

U

A

4

U

C

A

G

5

C

G

U

A

6

C

U

A

G

7 8

U

9

U

1
0

G

U

A

1
1

1
2

A

C
G

1
3

G

U

A

1
4

U

C

G

1
5

1
6

U

G

A

C

1
7

1
8

C

G

1
9

C

2
0

2
1

U

C

G
A

2
2

U

C

G
A

2
3

G

2
4

U

G

A
C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it

s

5′

1

U

C

A

2 3

C

G

U

A

4 5

C

U

A

G

6

A

C

U

G

7

U

A

G

8 9

1
0

U

1
1

G

U

A

1
2

1
3

U

G

A

1
4

U

C

G

1
5

1
6

1
7

G

C
A

1
8

G

C

1
9

U

C

G

A

2
0

C

G

2
1

A
C
G

2
2

G

A

2
3

G

C

U
A

2
4

U

C

A

G

2
5

C

3′

0

1

2

b
it

s

5′

1

A

2 3

C

U

A

G

4

C

U

A

G

5 6

A

U

7

A

U

G

8 9

1
0

C

A
G

1
1

1
2

U

C

1
3

1
4

U

C

G

1
5

1
6

1
7

C

U

A

1
8

G

C

A

1
9

2
0

C

G

2
1

U

G

C

A

2
2

A

C

G

2
3

C

A
G

2
4

C

G

U

A

2
5

2
6

C

A

3′

0

1

2

b
it

s

5′

1

G

C

U

A

2

G

A

U

3 4

A

U

G

5

U

C

G
A

6

U

A

G

7

C

G

U

8

U

A

C

9

A

U

1
0

U

A

C

1
1

U

A

C

G

1
2

A

1
3

A

C

G

1
4

1
5

1
6

1
7

1
8

G

U

1
9

U

C

A

G

2
0

A

G

C

2
1

G

C

A

2
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6 Analysis of Cænorhabditis elegans data [Gu et al., 2009] with the same
method

6.1 Genomic reads not matching abundant ncRNAs
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Library GSM455392 (18-26-mers, any number of 5´ phosphates, replicate 2):
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Library GSM455393 (18-26-mers, any number of 5´ phosphates, replicate 3):
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6.2 pre-miRNA hairpin-matching reads
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6.3 Transcriptome-matching reads (excuding pre-miRNA and abundant ncRNA-matching
reads)

Library GSM455391 (18-26-mers, any number of 5´ phosphates, replicate 1):
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Library GSM455392 (18-26-mers, any number of 5´ phosphates, replicate 2):
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Library GSM455393 (18-26-mers, any number of 5´ phosphates, replicate 3):
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6.4 Reads matching RNAs with long ORF’s

Library GSM455391 (18-26-mers, any number of 5´ phosphates, replicate 1):
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Library GSM455392 (18-26-mers, any number of 5´ phosphates, replicate 2):
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Library GSM455393 (18-26-mers, any number of 5´ phosphates, replicate 3):
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6.5 Extragenomic and extratranscriptomic reads

Library GSM455391 (18-26-mers, any number of 5´ phosphates, replicate 1):
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Library GSM455392 (18-26-mers, any number of 5´ phosphates, replicate 2):
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Library GSM455393 (18-26-mers, any number of 5´ phosphates, replicate 3):
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6.6 Extragenomic reads matching the transcriptome

Library GSM455391 (18-26-mers, any number of 5´ phosphates, replicate 1):
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7 Extragenomic and extratranscriptomic reads matching the Staphylococcus
aureus genome
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0

1

2

b
it
s

5′

1

U

G

2 3

A

C

U

G

4

C

G

5 6 7 8 9

1
0

1
1

G

C

1
2

1
3

C

G

1
4

1
5

1
6

1
7

1
8

1
9

G

C

2
0

2
1

2
2

A

C

2
3

2
4

2
5

2
6

A

U

G

C

2
7

2
8

A

C

G

3′

0

1

2

b
it
s

5′

1 2

U

C

G

3

G

U

C

4

C

U

G

5 6 7

A

C

8

C

G

9

U

C

G

A

1
0

C

A

G

1
1

U

C

G

1
2

1
3

1
4

A

U

G

1
5

1
6

1
7

1
8

A

C

U

1
9

U

C

G

2
0

U

G
C

2
1

2
2

C

U

G

A

2
3

U

G

C

2
4

2
5

G

C

U

2
6

2
7

G

A

C

2
8

A

G
C

2
9

3′

0

1

2

b
it
s

5′

1

G

C

U

2

C

U

G

3

U

G

4

A

U

C

5

A

G

U

6

U

G

C

7

A

G

C

8

U

G

A

9

U

G

C

1
0

U

G

C

A

1
1

C

A

G

1
2

C

A

G

1
3

C

A

G

U

1
4

C

U

A

1
5

A

C

U

G

1
6

C

U

G

1
7

C

U

G

A

1
8

G

A

C

1
9

C

A

G

U

2
0

A

G

U

C

2
1

U

C

G

2
2

C

U

A

2
3

C

G

A

2
4

G

C

2
5

G

U

C

2
6

G

C

U

2
7

U

G

C

A

2
8

A

C

2
9

U

C

A

G

3
0

C

G

A
3′
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7.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
12

0

0

1

2

b
it
s

5′

1

U
A

2

C
G

3

U

4

C
U

5

G

6

C
G

7

C
U

8

G
A

9

G
A

1
0

U
G

1
1

U
G

1
2

C
U

1
3

A
U

1
4

U
C

1
5

U

1
6

C
U

1
7

U
C

1
8

A
G

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read)

0

1

2

b
it
s

5′

1

G

C
U

2

C

A
G

3

A
G

4

G
U

5

U
G

6

C

7

C

8

A

U
G

9

A

C
G

1
0

U
C

1
1

G
C

1
2

G
A

1
3

U

C
G

1
4

C
A

1
5

U

C

G

1
6

U

C

G

1
7

C
A

1
8

A
C

1
9

G

C
U

2
0

A

C
U

2
1

A
G
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7

G
8 9

1
0

A
1
1

1
2

1
3

1
4

1
5

C

1
6

1
7

A

1
8

1
9

A

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7

G

8 9

A

1
0

A

1
1

A

1
2

G

1
3

1
4

1
5

C

1
6

C

1
7

1
8

1
9

2
0

G

2
1

G

2
2

2
3

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30
35

0

1

2

b
it
s

5′

1 2 3 4 5 6

A

G

C

7

A

G

C

8 9

C

A

1
0

1
1

1
2

1
3

C

1
4

1
5

U

G

A

C

1
6

1
7

G

A

U

C

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

A

G
U

2

U

C

G

3 4 5 6

A

C

G

7

G

A

U

C

8

G
A

C

9

U

C

G

1
0

1
1

1
2

1
3

1
4

1
5

1
6

C

A

G

1
7

1
8

C

U

A

1
9

A

G

C

U

3′

0

1

2
b
it
s

5′

1 2

U

A

G

C

3

U

4 5

G

A

6 7 8 9
G

A

U

1
0

1
1

U

G
C

1
2

1
3

1
4

G

1
5

1
6

1
7

C

A

G

1
8

G

1
9

2
0

3′

0

1

2

b
it
s

5′

1 2 3

U

G

C

4 5

G

C

A

U

6 7

G

U
C

8 9

1
0

U

A

C

1
1

1
2

C

U

1
3

U

A
C

1
4

1
5

1
6

1
7

1
8

G

A

1
9

2
0

U

C
A

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3

C

G
U

4 5

G

A

C

6 7 8 9

1
0

1
1

G

C

1
2

1
3

1
4

G

A

1
5

1
6

G

C

A

1
7

1
8

1
9

C

G
A

2
0

2
1

C

G

2
2

U

A

C

3′

0

1

2

b
it
s

5′

1 2 3

A

U

G

C

4

C

G

5 6

G

7 8 9

C

1
0

1
1

A

U

G

1
2

1
3

G

1
4

G

U
C

1
5

1
6

1
7

1
8

1
9

2
0

U

G

C

2
1

2
2

A

C

G

2
3

3′

0

1

2

b
it
s

5′
1 2 3

A

G

C

4 5 6

A

G

7 8 9

1
0

1
1

C

A
G

1
2

1
3

G

C
A

1
4

A

1
5

1
6

1
7

1
8

U

C

G

1
9

U

G

A

2
0

U

C

2
1

C

G

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

U

A

G

3 4 5 6 7 8 9

U

G
A

1
0

1
1

1
2

U

A

1
3

1
4

1
5

1
6

1
7

1
8

1
9

A

C

2
0

2
1

G

C

2
2

2
3

G

C

A

2
4

2
5

U

C
A

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7

A
C

8 9

1
0

U
G

1
1

1
2

1
3

1
4

1
5

1
6

U
G

1
7

1
8

C
A

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2

U

G

C

3

U

C

G

4

U

G

C

5 6 7 8

C

G

9

1
0

1
1

1
2

U

A

C

1
3

1
4

U

G

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

A

G

2
2

U

C

G
2
3

U

C

G

2
4

2
5

2
6

2
7

C

A
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U

2 3 4 5

A

6 7 8

U

9

1
0

C

1
1

1
2

1
3

1
4

1
5

1
6

G

1
7

A

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

2
6

2
7

2
8

U
3′

0

1

2

b
it
s

5′

1

U

A

G

2 3

U
G

4 5 6 7

C
G

8 9

1
0

C

A

G

1
1

1
2

1
3

1
4

U

C

G

1
5

1
6

C

A

G

1
7

C

A

U

1
8

1
9

2
0

2
1

U

G

A

2
2

2
3

C
G

2
4

C

A

U

2
5

A
G

2
6

U

C

A

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

G

U
A

2 3

G

U

C

4

A

C
U

5 6 7 8 9

A

G

1
0

U

C

G

1
1

1
2

1
3

1
4

1
5

1
6

1
7

G

U
A

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

U

G

C

2
6

2
7

2
8

2
9

3
0

3′
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Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

15
0

20
0

0

1

2

b
it
s

5′

1

G

U
A

C

2

U

C

G

A

3

U

G

C

4

C

G

U

5

G

C

U

A

6

C
A

7

A

U

C

G

8

U

C

G
A

9

G

C

A

1
0

C

A

G

U

1
1

C

G
A

1
2

U

C

A

G

1
3

G

A

C

U

1
4

G

C

U
A

1
5

G

C

A

U

1
6

G

A

U

C

1
7

A

C
G

1
8

G

A

U

C
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

G

2

U

C

3

U

4

C

5

G

A

6

G

U

7

C

U

8

G

U

9

C

1
0

A

U

G

1
1

G

1
2

A

C

1
3

G

U

1
4

U

1
5

C

1
6

A

U

1
7

C

1
8

U

C

1
9

C

A
3′

0

1

2
b
it
s

5′

1

U
A

2 3 4

C
A

5

G
U

6 7 8 9

1
0

1
1

1
2

U
G

1
3

U
G

1
4

U
G

1
5

1
6

1
7

C
G

1
8

G
C

1
9

2
0

3′

0

1

2

b
it
s

5′

1 2

A
G

3 4

C
G

5 6

A
G

7

A
G

8 9

1
0

G

1
1

1
2

1
3

U
C

1
4

1
5

1
6

U
C

1
7

U
C

1
8

G
U

1
9

G
C

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4

G

5

G

6

C

7 8 9

1
0

1
1

A

1
2

C

1
3

1
4

1
5

C

1
6

1
7

1
8

1
9

2
0

2
1

2
2

A
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1 2

U

C

G

3

U

G
C

4

G

U
C

5

U

G

C

6 7 8

U

G

C

9

1
0

1
1

U
G

1
2

U
C

1
3

U

A

C

1
4

U

G

A

1
5

1
6

1
7

1
8

A

C

U

1
9

U

C

G

2
0

U

A

C

2
1

2
2

C

G

U

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U

2

A
C

3

A

U

4

A
U

5

G

6

G
A

7

G

8

U
G

9

U
G

1
0

U

1
1

G
C

1
2

U
C

1
3

U
A

1
4

G
A

1
5

C
G

1
6

G

A

1
7

A
C

1
8

C
A

1
9

G

C

2
0

U
C

2
1

A

C

2
2

U
A

2
3

A

2
4

U
G

2
5

A
3′

0

1

2

b
it
s

5′

1 2

U

G

3 4 5

A

U

6 7

A

C

8 9

1
0

A

G

U

1
1

1
2

1
3

A

G
U

1
4

1
5

1
6

G

A

1
7

A

G

C

1
8

1
9

2
0

A
G

2
1

2
2

2
3

U

C

G

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1

A
G

2 3 4

G
A

5 6 7 8 9

G
C

1
0

1
1

U
G

1
2

1
3

G
A

1
4

U
G

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

G
A

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2

G

3 4 5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

U

2
1

G

2
2

2
3

A

2
4

G

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3

C

4

C

5 6 7

G

8 9

1
0

G

1
1

1
2

1
3

1
4

U

1
5

1
6

1
7

1
8

1
9

U

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

A

2
9

3′

0

1

2

b
it
s

5′

1 2

G

3 4 5 6

C

7 8 9

1
0

1
1

1
2

1
3

1
4

G

1
5

C

1
6

1
7

1
8

1
9

2
0

A

2
1

2
2

2
3

C

2
4

2
5

2
6

2
7

G

2
8

2
9

3
0

A
3′
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Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

60

0

1

2

b
it
s

5′

1

C

G
A

2 3

U

G

C

4

A

U
C

5 6 7 8

G

U

A

C

9

1
0

1
1

C

1
2

1
3

1
4

1
5

1
6

1
7

U

G
C

1
8

G

C
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

G

A

2

A

C

U

3 4

G

U

C

5

U

C

G

6

C
G

7

G

A

C

8

U

G

C

9

A
G

1
0

1
1

U

G

A

1
2

A

G

C

1
3

G

A

U

1
4

1
5

1
6

1
7

1
8

1
9

3′

0

1

2
b
it
s

5′

1

U

G

A

2 3

G

U

A

4

C

G

U

5

A

G
C

6

G
C

7

C

A

G
8

U

A

G

9
G

C

A

U

1
0

1
1

U

C

G

1
2

U

G

A

1
3

U

C

A

1
4

1
5

U

C
G

1
6

C

A

G

1
7

C

G
A

1
8

C

G
A

1
9

2
0

U

C
A

3′

0

1

2

b
it
s

5′

1 2 3 4 5

A

C

6

C

G
A

7

G

C

A

8

G

C

U

9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

U

C
G

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5

A
C

6 7

G
A

8

U
A

9

U
G

1
0

U
C

1
1

1
2

1
3

1
4

G
C

1
5

C
A

1
6

1
7

1
8

1
9

2
0

2
1

2
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Adult female, library 2:
18-mers:

RNA length (nt)
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ds
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m
)
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Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)
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7.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)
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ds
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)
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6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

C

2
4

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

U

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

A

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3

U

G

4

G

C

5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

00
15

00
0

25
00

0

0

1

2

b
it
s

5′

1

U

C

G

A

2

U

C

A

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

A

G

U

C

1
8

G

C

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

U

A

G

2

G

U

3

C

G

U

4

A

U

G

C

5

U

A

G

C

6

G

7

A

U

G

C

8

U

A

G

C

9

A

U

C

G

1
0

U

1
1

C

G

A

1
2

U

G

C

1
3

U

1
4

G

U

C

1
5

A

1
6

A

C

G

1
7

A

C

G

1
8

C

A

1
9

A

G

C

U

3′

0

1

2
b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3

U

C

G

4

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

G

1
9

2
0

2
1

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

G

3

U

C

G

4

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3

C

U

G

4

G

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

G

C

2
1

C

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

C

2
4

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

U

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3 4

C

5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

2
1
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2
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3

2
4
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5
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6

2
7

2
8

2
9

3
0

3′
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Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

00
10

00
0

15
00

0

0

1

2

b
it
s

5′

1

A

G

2

C

A

G

3

G

C

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

G

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

U

A

G

2 3

C

G

U

4

A

U

G

C

5

C

6

G

7

C

8

A

G

C

9

C

G

1
0

1
1

A

1
2

C

1
3

1
4

C

1
5

1
6

C

G

1
7

C

G

1
8

A

1
9

A

G

C

U

3′

0

1

2
b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

U

3′

0

1

2

b
it
s

5′

1

U

A

G

2 3

C

G

4

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

G

1
9

2
0

2
1

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3

C

U

G

4

G

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

2

C

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

C

2
4

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3

U

4 5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′

239



Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

00
10

00
0

15
00

0

0

1

2

b
it
s

5′

1

C

G

A

2

A

C

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

G

C

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2 3

C

G

U

4

U

G

C

5

C

6 7

G

A

C

8

A

G

C

9

C

G

1
0

1
1

A

1
2

C

1
3

1
4

C

1
5

1
6

C

G

1
7

C

G

1
8

1
9

A

G

C

U

3′

0

1

2
b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

U

3′

0

1

2

b
it
s

5′

1

A

G

2 3

U

C

G

4

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

C

G

1
9

2
0

2
1

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3

G

U

4

G

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

2

A

U

C

G

3 4 5 6

C

7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

C

2
4

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3

G

U

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

2
1

2
2

2
3
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4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Adult female, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

00
10

00
0

20
00

0

0

1

2

b
it
s

5′

1

U

C

G

A

2

C

A

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

U

C

1
8

G

C

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2 3

U

4

U

G

C

5

C

6 7

C

8

C

9

C

G

1
0

1
1

1
2

1
3

1
4

C

1
5

1
6

G

1
7

C

G

1
8

1
9

A

G

C

U

3′

0

1

2
b
it
s

5′

1

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

U

C

3′

0

1

2

b
it
s

5′

1

A

G

2 3

G

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1

G

2 3

G

4

G

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

C

2
4

U

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

G

2

G

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

U

C

3′

0

1

2

b
it
s

5′

1

C

A

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

U

C

3′

0

1

2

b
it
s

5′

1

A

G
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Adult male, library 3:
18-mers:

RNA length (nt)
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7.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)
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Embryo 15h, library 4:
18-mers:

RNA length (nt)
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Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um
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r 

of
 r

ea
ds
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pp

m
)

18 20 22 24 26 28 30

0
50

0
15

00
25

00
35

00

0

1

2

b
it
s

5′

1

U

A

C

2

A

G
C

3 4 5 6

U

G

A

7 8 9

C

A

U

1
0

1
1

1
2

A
G

1
3

G

A

C

1
4

G

A

C

1
5

1
6

1
7

U

G

C

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3

U

G

C

4 5

C

A

G

6 7 8 9

A
G

1
0

1
1

1
2

U

G

C

1
3

U

C

G

1
4

1
5

U

G

C

1
6

1
7

U

A

C

1
8

U
G

1
9

C

A

G

3′

0

1

2
b
it
s

5′

1

G
C

2 3

G
C

4 5

U
A

6 7

G
C

8 9
G
A

1
0

C
A

1
1

G
C

1
2

1
3

C
U

1
4

1
5

C
G

1
6

1
7

1
8

1
9

G
C

2
0

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

C

1
4

1
5

1
6

1
7

U

1
8

A

1
9

2
0

2
1

3′
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Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 
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 r

ea
ds

 (
pp

m
)
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b
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Adult female, library 4:
18-mers:

RNA length (nt)
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r 
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 r

ea
ds
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m
)
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18-mers:
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C

U

5

U

C

A

G

6

U

G

C

7

C

U

A

G

8

C

U

A

G

9

U

G

C

A

1
0

G

C

A

1
1

C

A

U

G

1
2

A

C

U

G

1
3

C

G

U

A

1
4

A

U

C

G

1
5

G

C

U

A

1
6

U

A

C

G

1
7

G

C

U

A

1
8

A

U

G

C

1
9

G

A

C

U

2
0

G

A

C

U

2
1

A

U

C

G

2
2

U

G

C

A

2
3

U

G

C

A

2
4

U

A

G

C

2
5

G

C

U
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0

1

2

b
it
s

5′

1

U

C

A

G

2

A

C

U

G

3

U

G

C

4 5

U

G

A

6 7

U

G

A

8 9

1
0

A

G

C

1
1

U

A

C

1
2

C

G

A

U

1
3

G

A

U

1
4

U

1
5

1
6

1
7

U

C

1
8

G

C

1
9

A

2
0

U

C

2
1

2
2

A

C

2
3

G

A

C

2
4

U

A

G

C

2
5

A

G

C

2
6

C

3′

0

1

2

b
it
s

5′

1

U

C

G

A

2

U

C

A

G

3

A

U

C

G

4

A

G

C

U

5

C

U

G

A

6

G

C

U

A

7

A

C

G

U

8

C

U

G

A

9

U

A

C

G

1
0

U

A

G

C

1
1

G

U

A

C

1
2

G

C

U

A

1
3

C

A

G

U

1
4

A
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G

U

1
5

G

U

C

A

1
6

G

A

C

U

1
7

C

G

U

A

1
8

G

U

A

C

1
9

A

U

C

G

2
0

U

G

C

A

2
1

G

A

C

U

2
2

C

A

U

G

2
3

U

G

A

C
2
4

U

A

G

C
2
5

U

A

G

C
2
6

A

U

C

G

2
7

A

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C

A

U

G

2

U

C

G
A

3

U

A

C

G

4

A

U

C

G

5

G

C
U

6

C

G

U

A

7

U

G

C

A

8

G

A

C

U

9

U

G

C
A

1
0

U

A

C

G

1
1

A

G

U

C

1
2

G

U

A

C

1
3

U

C

G

A

1
4

G

A

C

U

1
5

A

C

G

U

1
6

U

C

G

A

1
7

G

C

A
U

1
8

U

C

G
A

1
9

A

U

G

C

2
0

A

C

U
G

2
1

C

U

G
A

2
2

A

C

G

U

2
3

U

C

A
G

2
4

U

A

G
C

2
5

U

A

G

C

2
6

A

U

G

C

2
7

U

A

C
G

2
8

U

G

A

C
3′

0

1

2

b
it
s

5′

1

C

U

A

G

2

A

U

C

G

3 4

C

A

G

5

U

C

G

6

A

C

G

U

7 8

A

C

U

9

1
0

1
1

A

U

G

C

1
2

U

C

1
3

G

A

C

1
4

C

G

A

1
5

1
6

C

G

U

1
7

1
8

A

U

1
9

C

A

G

2
0

U

A

G

C

2
1

U

C

G

2
2

C

U

G

A

2
3

2
4

C

A

G

2
5

A

G

C

2
6

A

G

U

C

2
7

A

U

G

C

2
8

A

C

G

2
9

A

G

U

C

3′

0

1

2

b
it
s

5′

1

C

A
G

2

A

C

U

G

3

G

U

C

4

G

C

U
A

5

U

C

A
G

6

A

C

G

U

7

U

G

C

8

G

A

C

U

9

G

U

A

C

1
0

A

U

G

C

1
1

A

U

G

C

1
2

C

G
U

1
3

C

A

G

1
4

C

A
G

1
5

U

G

C
A

1
6

C

U
G

1
7

A

G

C
U

1
8

A

G

C

U

1
9

G

U

A
C

2
0

U

A

G
C

2
1

U

A

G
C

2
2

A

C

U

G

2
3

U

C

G
A

2
4

A

U

G

C

2
5

U

C

G

A

2
6

A

G

C
U

2
7

C

G

A

U

2
8

C

G

A

2
9

U

A

G
C

3
0

A

G

C
U
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18 20 22 24 26 28 30

0
50

0
10

00
20

00

0

1

2

b
it
s

5′

1

U

C

A
G

2

A

C

G

U

3

G

C

U

4

A

U

G

C

5

A

C

U

G

6

U

C

G

A

7

A

C

G

8

G

U

9

A

G

C

1
0

C

U

G

1
1

G

U

A

C

1
2

U

C

G

1
3

A

G

C

U

1
4

A

G

U

C

1
5

C

A

G

1
6

C

G

A

1
7

U

G

A

C

1
8

A

G

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2

G

3

G

4 5 6

A

G

7

A

G

8 9

1
0

U

A

C

G

1
1

1
2

1
3

U

C

1
4

C

U

1
5

1
6

G

1
7

A

1
8

A

C

1
9

A

U

G

C

3′

0

1

2
b
it
s

5′

1

U

C

A

G

2 3

C

U

G

4 5 6 7 8 9
U

A

C

1
0

C

1
1

A

G

1
2

G

1
3

1
4

U

C

1
5

U

1
6

1
7

G

C

1
8

C

A

1
9

2
0

A

G

U

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2

A

G

3

U

C

G

4

U

C

G

5

A

6

C

7

G

C

8 9

1
0

A

U

G

C

1
1

G

1
2

C

U

A

G

1
3

C

U

G

1
4

G

A

C

U

1
5

A

C

U

1
6

1
7

U

C

1
8

1
9

G

C

A

2
0

2
1

A

G

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4

G

5

U

A

G

6 7 8 9

1
0

G

C

1
1

1
2

C

G

1
3

C

G

1
4

U

1
5

A

C

U

1
6

1
7

1
8

1
9

2
0

2
1

G

A

C

2
2

A

U

G

C

3′

0

1

2

b
it
s

5′

1

A

U

C

G

2

U

C

A

G

3

C

A

G

U

4

A

U

C

G

5

A

G

C

6

U

C

A

G

7

U

A

C

G

8

U

G

C

A

9

G

C

U

A

1
0

A

U

C

G

1
1

A

U

C

G

1
2

G

A

1
3

A

U

C

G

1
4

G

C

A

1
5

C

U

G

1
6

C

U

A

1
7

G

A

U

C

1
8

A

G

C

U

1
9

G

C

U

2
0

U

A

C

G

2
1

U

G

C

A

2
2

G

C

A

2
3

U

A

G

C

3′

0

1

2

b
it
s

5′
1

A

C

G

U

2

U

A

C

G

3

U

A

C

G

4

A

C

G

U

5

U

C

A

G

6

U

A

G

C

7

U

A

C

G

8

A

C

G

9

C

G

U

A

1
0

G

U

A

1
1

C

U

G

1
2

C

U

A

G

1
3

U

C

A

1
4

C

U

A

G

1
5

U

G

C

A

1
6

A

C

U

G

1
7

G

C

U

A

1
8

A

G

U

C

1
9

A

C

G

U

2
0

A

G

C

U

2
1

A

C

G

2
2

G

C

A

2
3

U

C

G

A

2
4

A

U

G

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

U

C

G

3

C

U

G

4 5 6 7 8 9

A

1
0

1
1

1
2

1
3

1
4

1
5

A

1
6

C

1
7

1
8

1
9

2
0

2
1

2
2

C

2
3

G

A

C

2
4

G

C

2
5

G

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2

G

3

U

C

G

4 5

A

6 7

U

A

8 9

1
0

A

G

C

1
1

A

C

1
2

C

A

U

1
3

A

U

1
4

C

U

1
5

1
6

1
7

1
8

C

1
9

G

2
0

2
1

2
2

2
3

G

A

C

2
4

U

A

G

C

2
5

U

A

G

C

2
6

G

C

3′

0

1

2

b
it
s

5′

1

U

C

G
A

2

U

C

A

G

3

A

U

C

G

4

A

C

G

U

5

C

U

G

A

6

G

C

U

A

7

A

G

C

U

8

C

G

U

A

9

U

A

C

G

1
0

U

A

G

C

1
1

U

G

A

C

1
2

G

C

U

A

1
3

C

A

G

U

1
4

C

A

G

U

1
5

G

U

C

A

1
6

A

C

G

U

1
7

C

G

U
A

1
8

G

A

U

C

1
9

A

U

C

G

2
0

U

G

C

A

2
1

G

A

C

U

2
2

C

A

U

G
2
3

U

G

A

C
2
4

U

G

A

C
2
5

U

G

A

C
2
6

A

U

C

G

2
7

A

G

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C

A

U

G

2

U

C

G
A

3

U

A

C

G

4

A

C

U

G

5

G

C
U

6

G

C

U
A

7

U

G

C
A

8

G

A

C

U

9

U

G

C
A

1
0

U

A

C

G

1
1

A

U

G

C

1
2

G

U

A

C

1
3

U

C

G

A

1
4

G

A

C

U

1
5

C

A

G

U

1
6

U

C

G

A

1
7

G

C

A
U

1
8

C

U

G
A

1
9

U

A

G

C

2
0

A

C

U
G

2
1

U

C

G
A

2
2

A

C

G

U

2
3

U

C

A
G

2
4

U

A

G
C

2
5

U

A

G

C

2
6

A

U

G

C

2
7

A

U

C
G

2
8

A

U

G

C
3′

0

1

2

b
it
s

5′

1

C

A

U

G

2

A

C

U

G

3 4

C

A

G

5

U

C

G

6

A

G

C

U

7

U

A

C

8

C

A

U

9

C

A

U

1
0

1
1

A

U

G

C

1
2

G

A

U

C

1
3

G

A

C

1
4

C

G

A

1
5

C

U

1
6

A

C

G

U

1
7

U

A

G

1
8

A

U

1
9

C

A

G

2
0

U

A

G

C

2
1

C

G

U

2
2

C

U

G
A

2
3

2
4

C

A

G

2
5

A

G

C

2
6

G

U

A

C

2
7

A

U

G

C

2
8

U

A

C

G

2
9

A

U

G

C

3′

0

1

2

b
it
s

5′

1

C

A
G

2

A

C

U

G

3

U

C

G

4

C

G

U

A

5

C

U

A
G

6

G

C

U

7

G

C

U

8

A

C

U

9

U

A

C

1
0

1
1

C

1
2

G

C

U

1
3

A

G

C

1
4

C

G
A

1
5

C

G

A

1
6

C

G

U

1
7

A

G

C

U

1
8

G

U

1
9

U

C

A

2
0

A

C

G

2
1

U

A

G

C

2
2

A

C

U
G

2
3

U

C

G

A

2
4

A

U

G

C

2
5

U

C

G
A

2
6

G

A

U
C

2
7

C

A

U

2
8

G

A

C

2
9

A

U

G
C

3
0

G

U
C

3′
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18 20 22 24 26 28 30

0
10

00
30

00
50

00

0

1

2

b
it
s

5′

1

U

C

A
G

2

A

U

G

3

G

C

U

4 5

C

A

U

G

6

U

G

A

7 8 9

A

G

C

1
0

U

C

G

1
1

1
2

G

C

U

1
3

G

A

C

U

1
4

A

G

U

C

1
5

1
6

U

C

G

A

1
7

A

C

1
8

A

G

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2

U

C

A

G

3

C

G

U

4

U

5

G

6

C

U

A

G

7

G

A

8

A

9

1
0

U

A

G

C

1
1

C

U

G

1
2

A

U

1
3

U

C

1
4

G

A

U

C

1
5

G

A

U

C

1
6

1
7

C

G

A

1
8

C

1
9

A

G

U

C

3′

0

1

2
b
it
s

5′

1

U

A

C

G

2

A

G

3

U

C

G

4 5

A

6 7 8
U

A

9
U

A

C

1
0

A

G

C

1
1

A

U

C

G

1
2

U

G

1
3

1
4

G

A

C

U

1
5

A

G

C

U

1
6

1
7

1
8

A

G

C

1
9

C

2
0

U

G

C

3′

0

1

2

b
it
s

5′

1

U

C

A

G

2

C

G

A

3

U

G

C

4

A

C

U

G

5

C

U

G

A

6

G

U

A

C

7

U

A

G

C

8

G

C

A

U

9

U

1
0

U

A

G

C

1
1

A

U

C

G

1
2

C

U

A

G

1
3

C

U

G

1
4

G

A

C

U

1
5

G

A

C

U

1
6

U

A

1
7

G

A

C

U

1
8

A

C

G

1
9

U

G

C

A

2
0

A

C

G

2
1

A

G

U

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

A

G

2

C

A

G

3 4

C

U

G

5

U

A

G

6 7 8 9

1
0

G

A

C

1
1

C

G

1
2

C

G

1
3

C

U

G

1
4

G

C

U

1
5

G

A

C

U

1
6

U

1
7

A

U

C

1
8

G

C

1
9

C

A

2
0

2
1

A

U

G

C

2
2

G

U

C

3′

0

1

2

b
it
s

5′

1 2

C

U

A

G

3 4

G

5
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G

A

C

U

9

U

G

A

C

1
0

A

U

G

C

1
1

A

G

C

1
2

U

1
3

C

U

A

G

1
4

A

G

1
5

U

G

C

A

1
6

A

C

U

G

1
7

G

C

U

1
8

A

C

U

1
9

U

A

C

2
0

G

A

C

2
1

U

A

G

C

2
2

C

A

U

G

2
3

U

C

G

A

2
4

U

G

C

2
5

C

G

A

2
6

C

U

2
7

A

G

C

U

2
8

C

G

A

2
9

U

A

G

C

3
0

3′
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8.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

12

0

1

2

b
it
s

5′

1

A

2

G

3

U

4

U
G

5

G

6

G
A

7

U
C

8

G
A

9

G
A

1
0

G

1
1

G
A

1
2

U
C

1
3

U

1
4

C

1
5

U
G

1
6

U
A

1
7

C
A

1
8

G
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G

2

C

3

A
C

4

G
U

5

C
A

6 7

A
C

8 9

1
0

C
A

1
1

C
G

1
2

C
U

1
3

G
C

1
4

C
U

1
5

C
U

1
6

C
A

1
7

1
8

U
C

1
9

C
A

3′

0

1

2

b
it
s

5′

1 2

G

3 4 5

C
6 7 8

C
9

1
0

1
1

1
2

1
3

U
1
4

1
5

1
6

1
7

1
8

A
1
9

2
0

3′

0

1

2

b
it
s

5′

1

G

2

A

3 4 5

A

6 7 8

U

9

1
0

1
1

G

1
2

G

1
3

1
4

U

1
5

1
6

1
7

U

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

G
C

2 3

U

C

G

4

A

C

G

5

U

A

G

6 7

A

C

G

8 9

G

U

A

1
0

A

C

G

1
1

1
2

U

G

A

1
3

C

U

G

1
4

1
5

1
6

1
7

G

A

U

1
8

1
9

2
0

G
A

2
1

A

G

C

2
2

U

G

C

3′

0

1

2

b
it
s

5′

1 2

G

3 4 5

C
G

6 7 8 9

A
U

1
0

1
1

G
C

1
2

A
U

1
3

1
4

1
5

1
6

C
A

1
7

U
C

1
8

1
9

A
U

2
0

C
G

2
1

G
A

2
2

2
3

C
G

3′

0

1

2

b
it
s

5′

1

G
U

2

G
C

3
G
U

4 5

A
G

6

C
7

A
G

8

G
9

G
A

1
0

G
A

1
1

G
1
2

U
G

1
3

1
4

1
5

A
U

1
6

1
7

U
A

1
8

U
C

1
9

2
0

2
1

2
2

2
3

2
4

U
C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U
G

2 3

U
G

4

A
U

5 6 7 8

A
G

9

1
0

C
A

1
1

1
2

1
3

A
U

1
4

G
A

1
5

1
6

A
G

1
7

C
A

1
8

1
9

A
U

2
0

A
U

2
1

U
G

2
2

2
3

C
A

2
4

G
C

2
5

3′

0

1

2

b
it
s

5′

1 2

G

3 4 5

A

6 7 8

A

9

1
0

C

1
1

1
2

1
3

1
4

1
5

A

1
6

1
7

1
8

1
9

G

2
0

A

2
1

2
2

2
3

2
4

C

2
5

2
6

3′

0

1

2

b
it
s

5′

1

G
A

2 3

G
A

4 5

A
U

6

G
C

7

C
U

8

U
A

9

A

1
0

1
1

C

1
2

A
C

1
3

A
G

1
4

C
G

1
5

A
U

1
6

C
G

1
7

1
8

U
A

1
9

U
C

2
0

2
1

U
A

2
2

U
C

2
3

G
C

2
4

2
5

2
6

C
U

2
7

C
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U
G

2

A
G

3

U

A

G

4

C
G

5 6

G

A

U

7

U

C

A

8 9

1
0

1
1

1
2

U
C

1
3

A

G

C

1
4

U
A

1
5

U
G

1
6

1
7

1
8

1
9

C

A

G

2
0

U

C

G

2
1

U

C

A

2
2

A

U

G

2
3

2
4

2
5

G

C

2
6

A

C

G

2
7

U

G

C

2
8

G

C

A

3′

(no read)

0

1

2

b
it
s

5′

1 2

C

G

3

G

U
C

4

C
A

5

A
G

6

C

U

7

U

C

G

8

U

9

A
C

1
0

C
G

1
1

G
C

1
2

U
G

1
3

G

C

A

1
4

G
A

1
5

G

A

C

1
6

C

G

U

1
7

C
U

1
8

G

U
C

1
9

G

C

A

2
0

U

C

G

2
1

U

C

G

2
2

A
G

2
3

G
A

2
4

A

G
C

2
5

G
A

2
6

U
C

2
7

A
U

2
8

2
9

U

C

3
0

C

U
A

3′
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Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80

0

1

2

b
it
s

5′

1

U

C

G

A

2

U

G

C

A

3

U

G

C

4

C

U

G

5

U

A

C

G

6

U

G

C

A

7

G

U

C

A

8

U

A

C

G

9

C

G
A

1
0

U

G

C

A

1
1

U

G

A

1
2

C

G

U

1
3

G

U

A

C

1
4

U

C

A

1
5

U

C
A

1
6

G

U

A

C

1
7

U

G

C

1
8

U

C

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G

2

G

A

U

3 4

U
C

5

C
U

6 7

C
G

8

U

G

A

9

U

A

G

1
0

1
1

1
2

A
U

1
3

1
4

U

C

G

1
5

C

A

G

1
6

U

C

A

1
7

1
8

U
C

1
9

G
C

3′

0

1

2
b
it
s

5′

1

G

A

U

2 3 4

G
C

5 6

G
U

7

G
A

8
G
C

9

1
0

1
1

1
2

U

A

C

1
3

1
4

U
C

1
5

G
A

1
6

1
7

C

A

G

1
8

U

C

G

1
9

2
0

C
G
3′

0

1

2

b
it
s

5′

1 2

U

A

G

3

U

C

G

4 5 6 7

U

A

G

8 9

1
0

1
1

1
2

C

G

A

1
3

C
G

1
4

1
5

1
6

U

C

A

1
7

1
8

1
9

G
C

2
0

A

G

C

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

G
A

3

C

A

G

4

U

G

C

5 6

G

A

U

7 8 9

1
0

C

A

G

1
1

1
2

1
3

G
C

1
4

1
5

1
6

1
7

U
C

1
8

1
9

2
0

2
1

G

A

C

2
2

C
U

3′

0

1

2

b
it
s

5′

1

A
U

2

U
C

3 4

G

5

G
A

6

A
G

7

A
U

8

U
C

9

G
A

1
0

U
C

1
1

U
G

1
2

G
A

1
3

A
G

1
4

U
C

1
5

A
C

1
6

C
A

1
7

U
G

1
8

C
A

1
9

G
C

2
0

G
U

2
1

C
A

2
2

C
G

2
3

3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

A
G

3 4

C
U

5 6

G
U

7 8 9

1
0

1
1

1
2

1
3

G
A

1
4

U
G

1
5

1
6

1
7

1
8

1
9

C
A

2
0

2
1

2
2

U
C

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1

C
G

2

U

3

C

4

G
C

5

G
A

6

U
C

7

A

8

G
A

9

C
U

1
0

U
G

1
1

C

1
2

A
U

1
3

G
A

1
4

U

1
5

C
G

1
6

G

1
7

G
U

1
8

U
C

1
9

A
G

2
0

G
C

2
1

A
C

2
2

G
A

2
3

C
A

2
4

A
G

2
5

G
C

2
6

A
3′

0

1

2

b
it
s

5′

1

U
G

2

G
C

3

A
U

4

G

5

C

6

C

7

A
U

8

U
C

9

G
C

1
0

A
C

1
1

U
G

1
2

C
U

1
3

A
1
4

A
G

1
5

A
G

1
6

C
A

1
7

U
G

1
8

C
U

1
9

U
C

2
0

U
2
1

C
G

2
2

A
G

2
3

G
2
4

U
C

2
5

U
C

2
6

U
G

2
7

A
U

3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4

G

5 6 7 8 9

1
0

1
1

1
2

1
3

C

1
4

1
5

1
6

1
7

1
8

A

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

2
6

2
7

2
8

C

2
9

U
3′

(no read)
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Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
10

0

0

1

2

b
it
s

5′

1

G

A

2

U

3

A

U

4

G

U

5

A

6

A

G

7

C

A

8

A

U

9

C

1
0

C

G

1
1

A

C

1
2

C

U

1
3

C

U

1
4

U

A

1
5

U

1
6

G

U

1
7

C

A

1
8

A
3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

A
1
2

G
1
3

1
4

A
1
5

G

1
6

1
7

G

1
8

1
9

A

2
0

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3

G

4

A

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

G

1
6

A

1
7

1
8

1
9

2
0

2
1

G

2
2

2
3

C

2
4

2
5

C

2
6

A
3′

0

1

2

b
it
s

5′

1 2

C

3

U

4

G

5 6 7 8 9

1
0

1
1

G

1
2

1
3

1
4

G

1
5

G

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U

2 3 4 5 6

C

7 8 9

1
0

1
1

1
2

A

1
3

1
4

1
5

G

1
6

1
7

1
8

U

1
9

2
0

2
1

2
2

G

2
3

2
4

2
5

G

2
6

U

2
7

2
8

G
3′

(no read)

0

1

2

b
it
s

5′

1

G

2 3

C

4 5 6 7 8

U

9

1
0

1
1

1
2

1
3

1
4

1
5

A

1
6

G

1
7

1
8

U

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0
50

0

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

U
C

1
2

1
3

1
4

1
5

1
6

1
7

C
G

1
8

U
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5

U

6 7 8 9

A

1
0

1
1

1
2

1
3

1
4

1
5

1
6

U

1
7

1
8

1
9

3′

0

1

2
b
it
s

5′

1

C
2

G
3 4 5 6 7

C
8

C
9

1
0

A
1
1

1
2

1
3

1
4

U
1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it
s

5′

1

U
C

2

A
G

3 4

U
G

5

A
U

6

G
C

7

A
C

8

A
G

9

1
0

1
1

G
A

1
2

A
G

1
3

A
U

1
4

U
C

1
5

1
6

U
G

1
7

C

1
8

G
A

1
9

2
0

U
C

2
1

C
A
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3

U

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3

C
U

4 5 6

C
A

7 8 9

1
0

1
1

1
2

G
C

1
3

1
4

1
5

1
6

1
7

1
8

1
9

C
U

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

U

2

U

C

G

3

G

A

U

4

C

A

U

5

C

U

G

6

G

A

C

7 8 9

1
0

G

A

C

1
1

U

G

C

1
2

G

C

U

1
3

U

A

C

1
4

1
5

G
C

1
6

G

A

U

1
7

1
8

C

A

G

1
9

U

A

G

2
0

U

G

C

2
1

U

C

A

2
2

2
3

C

G

A

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8

C

9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

U

1
7

1
8

1
9

2
0

2
1

A

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

A

2

A

3

C

4

C

5

C

6

U

7

U

8

U

9

G

1
0

C

1
1

A

1
2

A

1
3

A

1
4

C

1
5

U

1
6

C

1
7

C

1
8

G

1
9

A

2
0

A

2
1

U

2
2

A

2
3

C

2
4

C

2
5

G

2
6

C

U

2
7

A

2
8

A

2
9

A
3′

(no read)
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Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
60

0
10

00
14

00

0

1

2

b
it
s

5′

1

A
C

2

C
G

3

G
U

4

G
A

5

U
G

6

C
G

7

C
A

8

U

A
G

9

G
U

1
0

A
C

1
1

A

C
U

1
2

U
G

1
3

A

C
G

1
4

C
A

1
5

U
C

1
6

A
C

1
7

C
G

1
8

G
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

0

1

2

b
it
s

5′

1 2 3 4

U

A

C

5

U

C

G

6 7 8

U
C

9

G
C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

U
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

0

1

2
b
it
s

5′

1

G

U
2

C
U

3

G
U

4

C
G

5

U

C

G

A
6

C

A
G

7

G
U

8
G

A
U

9
C
U

1
0

G

U
1
1

U

C

G

A
1
2

C

A
G

1
3

A
U

1
4

U

A
C

1
5

C
U

1
6

C

A

G

U
1
7

C
G

1
8

G

A
C

1
9

A
G

2
0

U

G

C

A
3′

0

1

2

b
it
s

5′

1 2

G
A

3

A

G
C

4 5 6 7

U

C

G

8

G

C

U

9

U

A

C

1
0

U

G

C

1
1

U

A

G

1
2

1
3

C

A

G

1
4

C

A

U

1
5

C
U

1
6

1
7

U
C

1
8

1
9

U

C

A

2
0

C

A

G

2
1

U
C
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

A

G
U

2

U

A

G

3 4 5

C

A

G

6

U

G

A

C

7

C

U
G

8

A

G
U

9

1
0

1
1

1
2

1
3

C

A

G

1
4

U

G

C

1
5

U

C
A

1
6

1
7

1
8

1
9

2
0

A

U

C

2
1

2
2

3′

0

1

2

b
it
s

5′

1

G

A

U

2

U

A

G

3 4

G

U
A

5

G

A

C

6 7 8

A

G
C

9

U

G

C

A

1
0

1
1

G

U
C

1
2

1
3

U

G

1
4

G

A

1
5

1
6

1
7

G

C
A

1
8

1
9

G

U
C

2
0

G

C

2
1

U

G

A

C

2
2

A
C

2
3

3′

0

1

2

b
it
s

5′
1 2 3 4 5

U

G
A

6

G

7

G

8 9

1
0

1
1

A

G
U

1
2

1
3

U

A

1
4

1
5

C

A

1
6

C

G

1
7

U

A

1
8

U

C

1
9

2
0

A

U

C

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

C

A

2

U

A

G

3 4 5

U
A

6

A
U

7 8 9

C

A

U

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

G
A

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3 4

U

G

C

5 6 7 8 9

U

C
A

1
0

1
1

1
2

G

C
A

1
3

1
4

1
5

1
6

1
7

1
8

G

U

C

1
9

2
0

2
1

U

C
A

2
2

A

U

G

2
3

2
4

2
5

A

U
C

2
6

3′

0

1

2

b
it
s

5′

1

U

G
A

2 3

U

C

A

G

4

G

C
U

5 6

U

G

C

A

7

C

G
U

8

G

C

A

9

U

C

G

1
0

1
1

U

C
A

1
2

1
3

G

C

U

1
4

A

C

U

1
5

C

A

1
6

U

A

1
7

G

U
A

1
8

U

A

G

C

1
9

U

C

G
2
0

C

A

2
1

C

U

2
2

A

G

2
3

G
C

2
4

A

C

2
5

G
C

2
6

2
7

G

U
C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C

A

U

G

2

A

G

3

U

C
G

4

U

C

G

5

G

U
C

6

C

A
U

7

U

C
A

8

G

A

C

U

9

U

C

A

1
0

A

C
G

1
1

G

A
C

1
2

A

C

U

1
3

G

C

A

1
4

1
5

C

A

G
U

1
6

G

C

A

1
7

G

A

U

1
8

U

A
G

1
9

A

G
C

2
0

C

U
G

2
1

C

U

G

A

2
2

C

G

U

2
3

G

A

2
4

C
G

2
5

U

A

C

2
6

A

G
C

2
7

A

G

C

2
8

3′

0

1

2

b
it
s

5′

1

G
A

2

A
G

3

U

G

A

4 5

C
G

6

G

C

U

7 8 9

A
U

1
0

U

C

A

1
1

C
G

1
2

U
C

1
3

1
4

1
5

U
C

1
6

G
U

1
7

1
8

1
9

A
G

2
0

U
C

2
1

2
2

G
A

2
3

C
U

2
4

G
A

2
5

G

A

C

2
6

G

A

C

2
7

C

2
8

C

A

G

2
9

A
C
3′

0

1

2

b
it
s

5′

1 2 3

A
U

4

G
A

5 6

C
U

7

C
G

8

C

A

U

9

U

A

C

1
0

U
G

1
1

U

A

G

1
2

C
G

1
3

U

G

A

1
4

U

G

A

1
5

1
6

1
7

1
8

U
C

1
9

2
0

C

A

G

2
1

2
2

A
G

2
3

U

G

A

2
4

C

A

G

2
5

U

C

A

2
6

C

2
7

2
8

U
G

2
9

3
0

U
A
3′
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8.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

0
10

00
15

00
20

00

0

1

2

b
it
s

5′

1

U

C

G
A

2

U

G

C

A

3

U

G

A

C

4

G

A

C

U

5

G

U

A

C

6

A

U

C

G

7

U

A

G

C

8

U

A

G

C

9

C

A

U

G

1
0

U

A

C

G

1
1

A

G

C

U

1
2

A

C

G

U

1
3

U

A

G

C

1
4

C

G

U

A

1
5

A

C

G

U

1
6

A

C

G

U

1
7

U

A

G

C

1
8

A

G

C

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2

A

G

3

A

U

C

G

4 5 6

C

U

7 8 9

1
0

1
1

1
2

G

U

1
3

1
4

G

A

1
5

G

A

1
6

1
7

U

A

G

C

1
8

C

1
9

A

G

U

C

3′

0

1

2

b
it
s

5′

1 2

A

C

G

3 4 5 6 7

G

C

8 9

1
0

1
1

1
2

C

U

1
3

1
4

C

G

1
5

1
6

1
7

1
8

1
9

U

G

C

2
0

3′

0

1

2

b
it
s

5′

1 2

G

C

3

A

C

G

4 5 6

U

7 8 9

A

G

1
0

1
1

1
2

1
3

G

U

C

1
4

1
5

1
6

1
7

1
8

1
9

G

C

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

G

C

3 4

G

C

5

C

6

U

C

G

7 8 9

G

A

1
0

G

1
1

1
2

1
3

1
4

G

U

C

1
5

1
6

1
7

A

C

G

1
8

G

1
9

A

C

G

2
0

2
1

A

U

C

G

2
2

3′

0

1

2

b
it
s

5′

1

U

C

A

2

A

U

G

C

3

C

U

G

4

A

U

C
G

5

U

A

G

C

6

A

U

G

C

7

U

C

G

8

U

A

9

A

G

1
0

U

A

G

1
1

A

C

G

1
2

G

U

A

1
3

U

A

G

C

1
4

A

U

C

1
5

A

G

U

C

1
6

1
7

C

G

1
8

U

A

C

G

1
9

U

A

C

G

2
0

A

C

G

2
1

G

C

A

2
2

U

A

C

G

2
3

A

C

G

U

3′

0

1

2

b
it
s

5′

1

G

C

2 3
A

G

C

U

4

A

U

C

G

5

C

G

6

U

G

C

7

U

C

G

8 9

1
0

A

U

G

1
1

U

1
2

1
3

1
4

1
5

U

A

C

1
6

1
7

1
8

A

C

G

1
9

C

A

G

2
0

G

C

2
1

U

A

G

C

2
2

C

G

A

2
3

C

U

2
4

G

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

C

A

2

A

U

G
C

3

C

A

U

4

G

U

C

5

A

U

C
G

6

U

C

G

7

U

C

G

8

G

C

U

9

C

1
0

U

A

G

1
1

C

A

U

G

1
2

U

G

A

1
3

A

G

C

1
4

A

C

G

U

1
5

U

G

A
C

1
6

1
7

U

C

G

1
8

C

A

G

1
9

C

A

G

2
0

A

G

C

2
1

U

A

C
G

2
2

A

C

G

2
3

G

U

A

2
4

U

A

C
G

2
5

G

C

U

3′

0

1

2

b
it
s

5′

1

C

A

G

2

A

C

G

3

C

U

G

4

A

G

5

U

G

C

6

U

C

G

7

A

C

G

U

8 9

G

C

1
0

C

U

G

1
1

1
2

1
3

U

1
4

C

A

1
5

1
6

1
7

G

A

C

1
8

A

U

G

C

1
9

C

G

A

2
0

U

G

C

A

2
1

A

C
G

2
2

A

G

C

2
3

U

C

2
4

G

C

A

2
5

A

U

G

C

2
6

G

U

C

3′

0

1

2

b
it
s

5′

1

C

G

A

2

G

C

3 4

U

C

G

5 6

U

G

C

7

U

C

G

8 9

1
0

1
1

C

U

G

1
2

1
3

1
4

1
5

G

A

C

1
6

1
7

A

G

C

1
8

G

C

1
9

G

C

2
0

2
1

C

A

G

2
2

C

A

G

2
3

C

U

G

2
4

A

G

C

2
5

2
6

C

G

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

G

C

2

U

C

3 4

G

U

C

5

U

C

G

6

C

U

G

7

G

C

8 9

1
0

1
1

1
2

1
3

1
4

1
5

G

C

1
6

G

C

1
7

C

1
8

G

C

1
9

C

2
0

2
1

A

C

G

2
2

C

A

G

2
3

2
4

A

C

G

2
5

2
6

2
7

2
8

C

3′

0

1

2

b
it
s

5′

1 2

U

G

C

3 4

C

G

5 6

G

U

C

7

G

8

U

C

9

A

1
0

U

A

C

G

1
1

1
2

C

1
3

A

G

C

1
4

1
5

1
6

1
7

1
8

1
9

U

A

G

C

2
0

U

A

G

C

2
1

2
2

A

G

2
3

2
4

2
5

G

2
6

A

G

C

2
7

2
8

G

C

2
9

3′

0

1

2

b
it
s

5′

1 2 3

G

4 5

C

6

G

U

C

7

U

G

C

8

G

9

1
0

A

C

G

1
1

1
2

C

A

1
3

1
4

1
5

1
6

1
7

A

G

C

1
8

1
9

2
0

2
1

C

2
2

2
3

2
4

2
5

2
6

A

G

2
7

2
8

2
9

3
0

3′
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

0
10

00
15

00
20

00
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8.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:
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)

18 20 22 24 26 28 30

0
10

00
30

00
50

00

0

1

2

b
it
s

5′

1

U

C

G

2

U

A

G

3 4

U

C

A

5

G
C

6 7

G

C

A

8

G

U
A

9

U

G
C

1
0

U

C

A

1
1

1
2

G

C

U

1
3

1
4

1
5

U

A

G

1
6

C

G
A

1
7

G

C

U

1
8

G

U
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3

A

U
C

4 5

U

C

A

6 7 8

G

C

U

9

1
0

C
A

1
1

1
2

1
3

1
4

1
5

A

G

C

1
6

A

G

U

1
7

1
8

1
9

3′

0

1

2

b
it
s

5′

1

U

C

G

2 3

U

C

G

4 5 6 7 8

G

A

U

9

1
0

1
1

U

C

G
1
2

1
3

1
4

1
5

1
6

U

A

G

1
7

A
G

1
8

1
9

U
G

2
0

U
C

3′

0

1

2

b
it
s

5′

1

G
U

2

C

G
U

3

U

C

G
A

4

U

G

C
A

5

A

U
G

6

A

C

U

7

U
C

8

G

C
U

9

C

A
G

1
0

C
A

1
1

G

A
U

1
2

A

U
G

1
3

C
U

1
4

C

A
G

1
5

U

C

G
A

1
6

G

C

U

A

1
7

G

C
A

1
8

A

U
G

1
9

U
C

2
0

A
C

2
1

U

A
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

U

A

G

3 4 5

C

A

G

6 7 8 9

A

G

U

1
0

U

C

G

1
1

1
2

1
3

1
4

1
5

G

A

U

1
6

1
7

C

A

U

1
8

1
9

C

A

G

2
0

A

C

G

2
1

C

G

U

2
2

U

A

C

3′

0

1

2

b
it
s

5′

1 2

U
G

3 4

G
C

5 6 7

U
G

8

C
A

9

C
A

1
0

C
G

1
1

C
G

1
2

A

1
3

C
G

1
4

A
U

1
5

1
6

C
A

1
7

G
C

1
8

1
9

U
C

2
0

C
G

2
1

A
C

2
2

U
A

2
3

G
C

3′

0

1

2

b
it
s

5′

1

U

G
C

2 3 4 5

C

A

G

U

6

G

C

7 8

G

A

U

9

1
0

1
1

1
2

1
3

G

A
C

1
4

U

G

1
5

G

C

A

1
6

U

C

1
7

C

A

G

U

1
8

U

C

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

C
A

2

C
G

3

C
U

4 5

A
G

6 7

U
G

8

C
A

9

A
U

1
0

G
C

1
1

1
2

C
A

1
3

1
4

C
U

1
5

A
U

1
6

C

1
7

G
U

1
8

1
9

U
C

2
0

2
1

2
2

U
C

2
3

2
4

G
U

2
5

3′

0

1

2

b
it
s

5′

1

G

2 3 4

C

5

A

6 7 8 9

1
0

G

1
1

1
2

1
3

1
4

1
5

G

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

A

2
4

G

2
5

C

2
6

3′

0

1

2

b
it
s

5′

1

C

A

U

2 3

U

A

G

4 5 6 7 8

G
A

9

C

A

G

1
0

1
1

1
2

U

G

A

1
3

G
U

1
4

G
U

1
5

C
A

1
6

1
7

U
A

1
8

1
9

G
C

2
0

2
1

U
C

2
2

U

C

G

2
3

G

A

C

2
4

2
5

G
C

2
6

2
7

C
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

G
U

2

A
G

3

G
C

4

A
G

5

C
U

6

U
A

7 8

C
U

9

1
0

1
1

G
C

1
2

C
A

1
3

1
4

1
5

C
U

1
6

A
G

1
7

U
A

1
8

A
G

1
9

A
C

2
0

U
G

2
1

G
A

2
2

C
U

2
3

2
4

G
C

2
5

G
C

2
6

A
C

2
7

2
8

G
C
3′

0

1

2

b
it
s

5′

1

G
U

2

U
G

3

G
A

4 5

G
U

6 7

A
U

8

A
C

9

G
U

1
0

1
1

C
G

1
2

A
C

1
3

C
A

1
4

1
5

C
U

1
6

C
U

1
7

1
8

U
A

1
9

A
G

2
0

G
C

2
1

G
U

2
2

A

2
3

G
U

2
4

G
A

2
5

G
C

2
6

U
C

2
7

G
C

2
8

G
C

2
9

U
C

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′

267



Embryo 15h, library 4:
18-mers:

RNA length (nt)
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)
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Embryo 36h, library 4:
18-mers:
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Embryo 60h, library 4:
18-mers:
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Adult female, library 4:
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G

C

1
0

U

C

G

1
1

1
2
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U
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2
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2

b
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U
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G
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G
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A
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U
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A

5

U

C

A
G
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G
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U

7

U

C
G

8

G

A

C

U

9

G

A

U

C

1
0

U

A

C

G
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1

U

A

C
G
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2

A

C

U
G
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3

C

G
A
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U

C

G
A
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5

U

G

C
A
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6

C

G
U
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7

A

G

C
U

1
8

A

G

U
C

1
9

G

U

C
A

2
0

U

A

C
G

2
1

U

A

G
C

2
2

C

A

U

G

2
3

U

C

G

A

2
4

U

A

G
C

2
5

U

G

C

A

2
6

A

G

U
C

2
7

A

C

G

U

2
8

C

A
G

2
9

U

A

G

C

3
0

A

G

U
C
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Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
40

0
60

0
80

0

0

1

2

b
it
s

5′

1 2 3 4

U

C

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

A

G

2 3

U

C

4 5

C

6 7 8

U

G

9

C

G

A

1
0

G

C

1
1

1
2

C

1
3

1
4

G

1
5

G

1
6

1
7

1
8

1
9

A

C

3′

0

1

2
b
it
s

5′

1

U

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

C

3′

0

1

2

b
it
s

5′

1 2

U

A

C

G

3 4 5 6 7

C

8

G

9

1
0

1
1

1
2

1
3

1
4

C

1
5

G

1
6

1
7

1
8

1
9

2
0

A

U

G

C

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

G

C

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7

A

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

C

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

U

G

A

2

A

G

3

A

C

4

U

C

5 6

U

G

7

U

C

A

G

8

C

G

U

A

9

U

G

1
0

G

A

C

1
1

G

A

1
2

A

1
3

A

U

1
4

U

C

1
5

U

G

1
6

C

1
7

G

C

A

U

1
8

G

U

C

1
9

A

C

2
0

U

A

2
1

A

G

2
2

U

G

2
3

U

C

2
4

G

A

C

U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

G

A

3 4

G

U

C

5 6 7 8

G

A

9

G

A

1
0

1
1

G

C

1
2

U

A

1
3

1
4

A

U

1
5

1
6

1
7

A

C

U

1
8

U

1
9

2
0

2
1

2
2

C

A

G

2
3

2
4

C

U

2
5

U

C

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2 3 4 5

C

6 7 8

G

A

9

1
0

C

1
1

1
2

1
3

U

C

1
4

1
5

A

G

1
6

1
7

1
8

1
9

U

2
0

2
1

2
2

2
3

2
4

A

C

2
5

2
6

G

2
7

A

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C

A

U

G

2 3 4

U

G

5 6 7 8

A

9

U

C

G

A

1
0

1
1

G

C

1
2

1
3

1
4

A

C

1
5

1
6

1
7

U

A

1
8

1
9

2
0

C

G

U

2
1

2
2

2
3

A

G

C

2
4

2
5

A

C

2
6

U

2
7

2
8

G

U

A

C

3′

0

1

2

b
it
s

5′

1

C

U

G

2

A

C

G

3 4 5 6

G

U

7 8

C

A

G

U

9

C

U

G

A

1
0

C

A

G

1
1

1
2

1
3

C

1
4

G

C

A

1
5

C

G

1
6

A

C

G

U

1
7

1
8

1
9

A

G

2
0

2
1

U

2
2

C

G

A

2
3

2
4

2
5

G

2
6

2
7

2
8

U

A

G

C

2
9

C

3′

0

1

2

b
it
s

5′

1

A

C

G

U

2

A

U

G
C

3

U

C

G

A

4

A

G

U
C

5

U

A

G
C

6

G

U

C

A

7

A

U

C

G

8

C

A

G
U

9

G

C

A
U

1
0

A

U

G

C

1
1

C

A

U

G

1
2

G

C

U
A

1
3

A

G

C
U

1
4

G

A

C

U

1
5

U

A

G
C

1
6

U

G

C

1
7

U

C

A

G

1
8

U

C

A
G

1
9

A

C

G

U

2
0

G

U

C

A

2
1

U

C

A

G

2
2

C

G

A

U

2
3

U

G

A
C

2
4

U

A

C

G

2
5

A

C

U

G

2
6

A

U

G
C

2
7

C

U

G
A

2
8

A

G

U

C

2
9

U

A

G
C

3
0

U

C

G

A
3′
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Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
10

0

0

1

2

b
it
s

5′

1 2 3

C

4

U

G

C

5 6 7

C

G

8 9

G

C

1
0

A

U

C

G

1
1

1
2

G

C

1
3

1
4

1
5

C

G

1
6

1
7

1
8

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

G

C

3′

0

1

2
b
it
s

5′

1

G

C

2 3 4 5 6 7 8 9
U

G

C

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

G

C

1
8

G

1
9

2
0

U

G

C

3′

0

1

2

b
it
s

5′

1

G

C

2 3

U

G

C

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

1
9

2
0

C

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

G

C

3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

C

1
5

1
6

1
7

1
8

1
9

C

2
0

C

2
1

G

C

2
2

3′

0

1

2

b
it
s

5′

1

G

2

G

C

3

C

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

U

C

2
0

G

C

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1 2

U

C

G

3

U

C

G

4 5

U

A

C

G

6

C

7

A

C

G

8 9

A

1
0

1
1

G

1
2

U

G

1
3

C

A

1
4

1
5

1
6

A

U

C

G

1
7

A

1
8

A

U

C

1
9

U

2
0

G

U

C

2
1

U

C

G

2
2

C

G

A

2
3

C

A

2
4

C

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3

G

C

4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7

C

G

8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1

A

2 3

C

G

4 5 6 7 8 9

C

G

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

C

2
2

2
3

C

2
4

2
5

A

G

C

2
6

2
7

U

C

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3

G

4

C

G

5 6 7 8 9

1
0

G

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

U

C

G

2
1

2
2

2
3

2
4

2
5

G

C

2
6

2
7

2
8

C

3′

0

1

2

b
it
s

5′

1

G

2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

C

2
6

2
7

2
8

2
9

C

3′

0

1

2

b
it
s

5′

1

A

G

2

A

U

C

G

3

U

C

4

U

G

C

A

5

A

G

6

A

C

G

U

7

A

G

C

8

G

A

C

U

9

G

U

A

C

1
0

G

C

1
1

C

G

1
2

U

G

1
3

G

A

1
4

A

G

1
5

G

C

A

1
6

U

G

1
7

G

C

U

1
8

U

1
9

C

2
0

C

2
1

G

C

2
2

C

A

U

G

2
3

U

G

C

A

2
4

G

C

2
5

U

C

G

A

2
6

U

C

2
7

A

C

G

U

2
8

G

A

2
9

A

U

G

C

3
0

3′
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9.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

12

0

1

2

b
it
s

5′

1

A

2

G

3

U

4

U
G

5

G

6

G
A

7

U
C

8

G
A

9

G
A

1
0

G

1
1

G
A

1
2

U
C

1
3

U

1
4

C

1
5

U
G

1
6

U
A

1
7

C
A

1
8

G
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

2

C

3 4 5 6

A

7 8 9

G

1
0

1
1

1
2

U

1
3

1
4

C

1
5

1
6

1
7

A

1
8

C

1
9

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it
s

5′

1 2 3

U
C

4

A
G

5

U
A

6

A
C

7

G
C

8

U
A

9

1
0

C

1
1

1
2

U
G

1
3

1
4

1
5

U
C

1
6

1
7

A
U

1
8

1
9

2
0

2
1

G
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

G
C

2 3

U

C

G

4

A

C

G

5

U

A

G

6 7 8 9

G

A

U

1
0

A

C

G

1
1

1
2

1
3

C

U

G

1
4

A

G

U

1
5

1
6

1
7

A
U

1
8

1
9

2
0

2
1

G

A

C

2
2

U

C
3′

0

1

2

b
it
s

5′

1 2

G

3 4 5

C
G

6 7 8 9

A
U

1
0

1
1

G
C

1
2

A
U

1
3

1
4

1
5

1
6

C
A

1
7

U
C

1
8

1
9

A
U

2
0

C
G

2
1

G
A

2
2

2
3

C
G

3′

0

1

2

b
it
s

5′

1

U
G

2

G
C

3
G
U

4 5 6

G
C

7

G
A

8

G
A

9

G
A

1
0

1
1

U
G

1
2

1
3

1
4

C
G

1
5

1
6

1
7

U
A

1
8

U
C

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G
U

2 3

U
G

4

U
A

5 6 7

G
A

8

A
G

9

1
0

A
C

1
1

1
2

1
3

U
A

1
4

G
A

1
5

1
6

1
7

1
8

1
9

U
A

2
0

U

2
1

U
G

2
2

C
A

2
3

C
A

2
4

A
C

2
5

3′

0

1

2

b
it
s

5′

1 2

C
G

3

G
C

4 5

C
A

6

A
C

7 8

G
A

9

1
0

A
C

1
1

1
2

C
A

1
3

U
C

1
4

1
5

A

1
6

1
7

1
8

1
9

G

2
0

U
A

2
1

C
U

2
2

2
3

U
C

2
4

U
C

2
5

2
6

G
U

3′

0

1

2

b
it
s

5′

1

G
A

2 3

G
A

4 5

A
U

6

G
C

7

C
U

8

U
A

9

A

1
0

1
1

C

1
2

A
C

1
3

A
G

1
4

C
G

1
5

A
U

1
6

C
G

1
7

1
8

U
A

1
9

U
C

2
0

2
1

U
A

2
2

U
C

2
3

G
C

2
4

2
5

2
6

C
U

2
7

C
U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U
G

2

A
G

3

U

A

G

4

C
G

5 6

G

A

U

7

U
A

8 9

U

G

A

1
0

U

A

G

1
1

U

G

C

1
2

U
C

1
3

G

A

C

1
4

U
A

1
5

G
U

1
6

1
7

C

A

U

1
8

1
9

C

A

G

2
0

C
G

2
1

U

C

A

2
2

2
3

2
4

U

C

G

2
5

G
C

2
6

C
G

2
7

G
C

2
8

3′

(no read)

0

1

2

b
it
s

5′

1 2

G

3

G

C

U

4

U
A

5

G
A

6

C

U

7

U

C

G

8

C

U

9

U

A

C

1
0

A

C

G

1
1

U

G
C

1
2

C

U

G

1
3

G

C

A

1
4

G
A

1
5

G

A

C

1
6

G

C

U

1
7

C
U

1
8

G

U
C

1
9

G

C
A

2
0

C
G

2
1

U

G
C

2
2

U

A

G

2
3

G
A

2
4

G
C

2
5

G
A

2
6

U
C

2
7

A

G

U

2
8

2
9

G

C

3
0

C

A

U

3′
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Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20

0

1

2

b
it
s

5′

1

C

A

G

2

U

C

3

U

G
A

4

C

U
A

5

U

G

C

A

6

U
A

7

G

C

A

8

C

A

G

9

C

G

1
0

C

A

U

1
1

A
U

1
2

U

G

C

1
3

U
G

1
4

U

C
A

1
5

U

C

1
6

G
A

1
7

G

C

U

1
8

U

C
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

G

2

G

U

A

3

C

U

G

4

C
U

5

G

U

C

6

G
C

7

C
G

8

U

G

A

9

U

G

A

1
0

A

C

G

1
1

1
2

A
U

1
3

1
4

C

U

G

1
5

A
G

1
6

1
7

C

A

U

1
8

G

A

C

1
9

A
C

3′

0

1

2
b
it
s

5′

1

G
U

2

G
C

3 4

C
5 6

G
U

7

G
A

8
G
C

9

1
0

1
1

1
2

U
C

1
3

1
4

U
C

1
5

G
A

1
6

1
7

C
G

1
8

1
9

2
0

G
3′

0

1

2

b
it
s

5′

1 2

U

A

G

3

C

U
G

4 5 6 7 8 9

1
0

1
1

A

U
G

1
2

C

A

G

1
3

U

G
C

1
4

G

A

U

1
5

U

G

C

1
6

1
7

1
8

1
9

U

G
C

2
0

A

G

C

2
1

U

A

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

C

G

A

3

A

C

G

4 5

G

C

U

6

G

A

U

7 8 9

1
0

1
1

1
2

1
3

G
C

1
4

1
5

1
6

C

U

A

1
7

U
C

1
8

1
9

2
0

2
1

G

A

C

2
2

C
U

3′

0

1

2

b
it
s

5′

1

A
U

2 3 4

C
G

5

G
A

6 7

U
A

8 9

1
0

1
1

U
G

1
2

G
A

1
3

1
4

1
5

1
6

1
7

1
8

C
A

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

U
G

2

C
3 4

U
A

5

G
C

6 7

C
A

8

A
U

9

G
A

1
0

C
G

1
1

1
2

1
3

C

1
4

A
G

1
5

1
6

U

1
7

1
8

1
9

2
0

2
1

2
2

C
G

2
3

2
4

U
G

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

A
G

3

U

A

G

4

C
U

5 6

G

A

U

7

G

C

U

8

C

A

G

9

1
0

1
1

1
2

1
3

G
A

1
4

1
5

1
6

1
7

1
8

C

A

U

1
9

2
0

2
1

2
2

2
3

2
4

2
5

G

C

A

3′

0

1

2

b
it
s

5′

1

C
U

2

U
G

3

C

4

G
U

5

G
U

6

U
G

7

A
G

8

G
C

9

C
G

1
0

U
A

1
1

C

1
2

A
C

1
3

G
A

1
4

U

1
5

C
A

1
6

G

1
7

G
C

1
8

U
A

1
9

A
U

2
0

G
U

2
1

A
G

2
2

G
U

2
3

C
G

2
4

A
G

2
5

G
A

2
6

A
C
3′

0

1

2

b
it
s

5′

1

U
G

2

G
C

3

A
U

4

A
G

5

C

6

G
C

7

U
A

8 9

1
0

1
1

U
G

1
2

1
3

G
A

1
4

A
G

1
5

1
6

C
A

1
7

1
8

C
U

1
9

2
0

G
U

2
1

2
2

A
G

2
3

A
G

2
4

U
C

2
5

U
C

2
6

2
7

U
A

3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

(no read)

280



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
40

0
60

0
80

0

0

1

2

b
it
s

5′

1

U
C

2

G

3

C

4

G
A

5

C
A

6

U
A

7

G
C

8

C

9

C
A

1
0

U
C

1
1

U

1
2

A

1
3

U

1
4

G
A

1
5

A

1
6

C
A

1
7

A

1
8

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3

U

4

C

5 6

A

7

U

8 9

C

1
0

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

C
3′

0

1

2
b
it
s

5′

1

C

U
2

G

A
3

G

C

A
4

U

C
5

C

G
6

G

A

U
7

G

A

C
8

G

C

U
9

U

C
A

1
0

C

G
1
1

A

G
1
2

G

A
1
3

C

A

G
1
4

A

U
1
5

G

A
1
6

U

C

A
1
7

G
1
8

G

A

U
1
9

A
2
0

C

A
3′

0

1

2

b
it
s

5′

1

A

2

U

3

C

A

4

A

5

C

6

G

7

G

U

8

C

9

U

1
0

A

1
1

G

1
2

G

1
3

A

1
4

G

1
5

U

1
6

A

1
7

C

A

1
8

G

1
9

U

2
0

C
A

2
1

C
A
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read)

0

1

2

b
it
s

5′
1

A
2

G
3

C
4

A
5

U
6

A
7

A
8

C
9

G
1
0

U
1
1

A
C

1
2

U
1
3

A
1
4

G
1
5

G

1
6

A
1
7

G

1
8

U

1
9

A

2
0

A

2
1

G

2
2

U

2
3

A

2
4

A
3′

25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3

G

4

A

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

G

1
6

A

1
7

1
8

1
9

2
0

2
1

G

2
2

2
3

C

2
4

2
5

C

2
6

A
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U

2 3 4 5 6

C

7 8 9

1
0

1
1

1
2

A

1
3

1
4

1
5

G

1
6

1
7

1
8

U

1
9

2
0

2
1

2
2

G

2
3

2
4

2
5

G

2
6

U

2
7

2
8

G
3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5

A

6 7 8

U

9

1
0

G

1
1

G

1
2

1
3

1
4

1
5

1
6

1
7

C

1
8

1
9

A

2
0

G

2
1

2
2

2
3

2
4

G

2
5

2
6

2
7

2
8

G

2
9

3
0

3′

281



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0
50

0

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

U
C

1
2

1
3

1
4

1
5

1
6

1
7

C
G

1
8

U
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5

U

6 7 8 9

A

1
0

1
1

1
2

1
3

1
4

1
5

1
6

U

1
7

1
8

1
9

3′

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it
s

5′

1

U
C

2

A
G

3 4

U
G

5

A
U

6

G
C

7

A
C

8

A
G

9

1
0

1
1

G
A

1
2

A
G

1
3

A
U

1
4

U
C

1
5

1
6

U
G

1
7

C

1
8

G
A

1
9

2
0

U
C

2
1

C
A
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3

C
U

4 5 6

C
A

7 8 9

1
0

1
1

1
2

G
C

1
3

1
4

U
G

1
5

1
6

1
7

1
8

G
U

1
9

U
C

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1

A

G

U

2

U

C

G

3

G

A

U

4

A

C

U

5

C

U

G

6

G

A

C

7

U

C

G

8 9

1
0

G

A

C

1
1

U

G

C

1
2

C

G

U

1
3

1
4

1
5

C
G

1
6

G

A

U

1
7

1
8

1
9

U

A

G

2
0

U

G

C

2
1

2
2

2
3

C

G

A

2
4

G

A

C

3′

25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

A

2

A

3

C

4

C

5

C

6

U

7

U

8

U

9

G

1
0

C

1
1

A

1
2

A

1
3

A

1
4

C

1
5

U

1
6

C

1
7

C

1
8

G

1
9

A

2
0

A

2
1

U

2
2

A

2
3

C

2
4

C

2
5

G

2
6

C

U

2
7

A

2
8

A

2
9

A
3′

(no read)

282



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
60

0
10

00
14

00

0

1

2

b
it
s

5′

1

A
C

2

C
G

3

G
U

4

G
A

5

U
G

6

C
G

7

C
A

8

U

A
G

9

G
U

1
0

A
C

1
1

A

C
U

1
2

U
G

1
3

A

C
G

1
4

C
A

1
5

U
C

1
6

A
C

1
7

C
G

1
8

G
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′

283



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

0

1

2

b
it
s

5′

1

A
G

2 3

G

C

U

4 5

U

C

G

6

U

G

A

7 8

G

C

U

9

A
C

1
0

G

C

U

1
1

C

A

G

1
2

G

A

C

1
3

A

C

U

1
4

U
C

1
5

1
6

G
C

1
7

1
8

A

C

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2

G

A

U

3

A

G

U

4 5

G

C

U

6 7 8 9

1
0

1
1

1
2

U

C

G

1
3

U

G

C

1
4

A

G

U

1
5

C

U
A

1
6

U

A

G

1
7

1
8

U
C

1
9

U

C

A

3′

0

1

2
b
it
s

5′

1

G

U
2

C
U

3

G
U

4

C
G

5

C

G

A
6

A
G

7

A

G
U

8
G

A
U

9
C
U

1
0

G

C

U
1
1

U

G

C

A
1
2

C

A
G

1
3

G

A
U

1
4

A
C

1
5

C
U

1
6

G

A

U
1
7

C
G

1
8

A
C

1
9

U

A
G

2
0

C
A
3′

0

1

2

b
it
s

5′

1

G

U
A

2

G

U
A

3 4

U

G

C

5 6

G

C

A

7

U

C

G

8

A

C

U

9

1
0

U

G

C

1
1

C

A

G

1
2

C

U

G

1
3

U

A

G

1
4

C

A

U

1
5

C
U

1
6

1
7

C
U

1
8

1
9

2
0

G
C

2
1

U

G

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3

U

C

G

4 5

A

G

6 7 8

A

G
U

9

1
0

1
1

1
2

1
3

1
4

U

G
C

1
5

U

C
A

1
6

G

A

C

1
7

1
8

1
9

2
0

C

U

2
1

G

A

C

2
2

U

C

A

3′

0

1

2

b
it
s

5′

1 2

U

A

G

3 4 5

C

A

G

6

C

A
G

7 8

A

G

C

9

U

C

G

A

1
0

U

G

1
1

C

U
G

1
2

1
3

A

G
U

1
4

1
5

1
6

1
7

G

C
A

1
8

C

A
U

1
9

G

C

U

2
0

2
1

G

A
C

2
2

A
C

2
3

3′
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9.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)
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ds
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m
)
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)
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b
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Adult female, library 3:
18-mers:
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Adult male, library 3:
18-mers:
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9.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
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Embryo 60h, library 4:
18-mers:

RNA length (nt)
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Adult female, library 4:
18-mers:

RNA length (nt)
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Adult male, library 4:
18-mers:

RNA length (nt)
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10 Extragenomic and extratranscriptomic reads matching the ATCV1 genome

10.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:
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28-mers: 29-mers: 30-mers:
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1

2

b
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s
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1
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2
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1
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C
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Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30
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0.
5
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2.
0
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1

2
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s
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1

G
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G
A
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U
G
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G
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G
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U
G
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G

A

U
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0
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G
C
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C

G
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3
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4
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U
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5

G
C

1
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7

G
U

1
8

G
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s
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1

A

U
G

2

G

3

U
G

4

U
C

5

C

A

U

6
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G

7 8

C

A

U
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G

1
0

G

U
A
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1

C
U
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2

U
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3
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C
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4
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A

U
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C
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2
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G
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22-mers: 23-mers: 24-mers:
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2
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2
2
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1

2

b
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s
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2
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6
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G
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U
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U
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U
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8

U
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Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
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12

0

1

2

b
it
s

5′

1

C

A

G

2

A

G
U
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C
G
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U

G

C

A

5

U
G
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A

C
G
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G
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C
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A
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U
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U
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C
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C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
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s

5′

1

U

A
G

2
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A

G
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G
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C
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A
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G
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C
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U

1
9

C
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G
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0

1
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1

C
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A

2

U
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G
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U
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A
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U
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C
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G
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2
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5′

1

C
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G

2

G

C

A
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U

G
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U
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A

G
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G

C

U
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A
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C

G
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A

C
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G

C

A
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1

A

G
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2

G

U
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3

G

C

U
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4

G

A

U
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5
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A

G
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6

G

A
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A
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1
8

U

A

C
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A

G

C
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0

C

A

U
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1

U

A

G
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
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s

5′

1 2 3 4 5 6 7 8 9
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0

1
1
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2
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3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read)

0

1

2
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s

5′
1

G
2

G
3
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8

U

9

A

1
0

G

1
1
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2
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1

2

b
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G
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U
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2

b
it
s

5′

1
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A
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U
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5
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A

6
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U

7

G
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U
G
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U
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U
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U
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3

C
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G
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1
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0

1

2

b
it
s

5′

1

G
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3
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Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
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0

1

2

b
it
s
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1

U

C

A

G

2

A

G
U
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A
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U
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2
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U
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C
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A
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U
1
3

G

U
C

1
4

U
C

G
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C
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G
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2
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22-mers: 23-mers: 24-mers:

0

1

2

b
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s

5′

1

U

C

G
A

2

G

C

A

3

A

U

G

4

A

U

G

5

A

U
G

6

A

U

C

G

7

A

C

G

U

8

G

U
C

9

C

U

G
A
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0

A

G
U
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1

G
C
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2
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A
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G
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3
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G
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U
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Adult female, library 1:
18-mers:

RNA length (nt)

N
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be
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of
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ea
ds

 (
pp

m
)
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G
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U
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U
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G
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G

2

G

A

C

U

3

C

U

A

4

U

C

A

G

5

C

G

U

6

G

A

C

U

7

C

U

G

8

U

C

A

G

9

A

C

U
G

1
0

1
1

U

A

G

1
2

U

A
G

1
3

U
A

G

1
4

G

C

1
5

1
6

G

C

A

1
7

C

1
8

A

U

C

1
9

U

C

G

3′

0

1

2
b
it
s

5′

1

A

U

G

C

2

C

A

G

U

3

G

C

U

4

U

G
A

5

C

U
G

6

G

A

C
U

7

C

G
U

8
C

U

G

9
U

A
G

1
0

A

U
G

1
1

G

A

1
2

A

G
U

1
3

1
4

A

C
G

1
5

G

C

1
6

G

C

U
A

1
7

A

G

C

1
8

U

A

G

C

1
9

G

C

U

2
0

A

C
G

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

U
C

1
0

1
1

A
G

1
2

G
U

1
3

A
U

1
4

1
5

A
G

1
6

A
G

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

U

A

G

2

U

C

G

3 4

U

A

G

5 6

U

A

C

7

C
G

8

U
G

9

U
G

1
0

A
G

1
1

U
G

1
2

A
U

1
3

1
4

G

A

C

1
5

G
A

1
6

1
7

1
8

1
9

G
C

2
0

A
C

2
1

U
C

2
2

3′

0

1

2

b
it
s

5′

1

G

2

G

3 4 5 6 7 8 9

1
0

G

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

A
3′

0

1

2

b
it
s

5′
1

G
2

G
3

C
4

U
G

5

C
6

U
7

G
U

8

U
9

A
1
0

G
1
1

C
1
2

U
1
3

C
1
4

A
1
5

G

1
6

U

1
7

U
C

1
8

G

1
9

G

2
0

U

2
1

A
U

2
2

G
A

2
3

A
G

2
4

G
A
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

2

G

3

G
C

4

G
U

5

C

6

U

7

U

G

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

C

U

1
8

G

1
9

G

2
0

U

2
1

U
A

2
2

A

G

2
3

G
A

2
4

A

G

2
5

G

C
3′

0

1

2

b
it
s

5′

1

G

2

G

3

C

4

U
G

5

C

6

U

7

G
U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U
C

1
8

G

1
9

G

2
0

U

2
1

A
U

2
2

G
A

2
3

A
G

2
4

G
A

2
5

C
G

2
6

A
C

3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

G

2 3

C

4

G

5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

U

1
8

1
9

G

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

G

2

C

3

C

4

G

5

A

6

C

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′
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Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0

1

2

b
it
s

5′

1

C
G

2

G
U

3 4

C
G

5

U
A

6 7

A
G

8 9

G
A

1
0

G
C

1
1

1
2

1
3

1
4

G
A

1
5

C

A

G

1
6

1
7

A
G

1
8

U

A

G

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read)

0

1

2

b
it
s

5′

1

G

2

A

3

G

4

G

5

U

6

C

7

A

8

G

9

C

1
0

A

1
1

G

1
2

U

1
3

U

1
4

C

1
5

G

1
6

A

1
7

U

1
8

C

1
9

C

2
0

U

2
1

G
3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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10.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

303



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
1

2
3

4
5

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

G

2

G

3

A

4

C

5

A

6

C

7

A

8

U

9

U

1
0

A

1
1

C

1
2

A

1
3

G

1
4

U

1
5

U

1
6

U

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

306



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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10.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30
35

0

1

2

b
it
s

5′

1 2

C

G
U

3

C

G

U

4

C

U

G

5

U

C

G

6 7 8

U

C

G

A

9

U

A
G

1
0

A

G

1
1

C

G

A

1
2

C

1
3

1
4

G

C

U

1
5

G

U

C

1
6

A

U

G

1
7

C

A

G

1
8

U

A

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

A

C

G

2

A

C

G

U

3

G

C

A
U

4

C

A

U

G

5

U

C

G

6

A

C

G

U

7 8

C

A

G

9

C

G
A

1
0

A

U

G

1
1

1
2

C

G
A

1
3

A

U
G

1
4

G

A

C

1
5

A

C

U

1
6

U

A

G

1
7

G

A

1
8

G

A

C

1
9

G

U

3′

0

1

2

b
it
s

5′

1

U

C
A

2

U

C

A

G

3

G

A

U

4

A
G
U

5

C

U
G

6

C

U

G

7

C

G
U

8

C

G

U

A

9

U

A
G

1
0

U

G
A

1
1

U

A

G
1
2

U

A

G

C

1
3

C

G

A

1
4

C

A

G

U

1
5

U
A
C

1
6

A

C

U

1
7

C

A

U

G

1
8

U

G
A

1
9

G

A

C

2
0

G

C

U

3′

0

1

2

b
it
s

5′

1

U
C

2

A

C

U

3

G

A

C

4

U

G

A

5

U
G

6

G
U

7

U
G

8

U
G

9

A

U

G

1
0

G

A

U

1
1

G
A

1
2

A
G

1
3

C

G

A

1
4

A

C

G

1
5

U

A

C

1
6

C

U

A

1
7

C
U

1
8

G

U

C

1
9

A

G

U

2
0

A

C

G

2
1

U

A

C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

G

C

U

2

U

C

3

C

A

4

A

G

5

G

C

U

6

U

7

U

C

G

8

A

G

9

G

U

1
0

U
A

1
1

A

G

1
2

G
A

1
3

A

G

1
4

U

G

C

1
5

C

A

1
6

G

A

U

1
7

U

A

C

1
8

G

C

U

1
9

U

C

G

2
0

G

C
A

2
1

U

A

C

2
2

C

U
3′

0

1

2

b
it
s

5′

1

G
C

2

G
U

3

C

4

G
A

5

C
G

6

G
U

7

G
U

8

U
G

9

A
G

1
0

G
U

1
1

C
A

1
2

U
G

1
3

C
A

1
4

A
G

1
5

G
C

1
6

U
A

1
7

U

1
8

G
C

1
9

G
U

2
0

U
G

2
1

C
A

2
2

G
C

2
3

A
U

3′

0

1

2

b
it
s

5′

1

A
G

2

G
C

3
C
U

4

G

U
C

5

C
A

6

A
G

7

G
U

8

U
9

A

U
G

1
0

G
1
1

C

G

U

1
2

U
A

1
3

C

A
G

1
4

G
A

1
5

A
G

1
6

U

G

C

1
7

U

C
A

1
8

G

A
U

1
9

G

U
C

2
0

C
U

2
1

A

U
G

2
2

G
A

2
3

A
C

2
4

G

C

A

U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

G

1
5

A

1
6

G

1
7

C

1
8

A

1
9

U

2
0

C

2
1

U

2
2

G

2
3

A

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

C

5

U

6

C

7

A

8

G

9

U

1
0

U

1
1

G

1
2

G

1
3

U

1
4

A

1
5

G

1
6

A

1
7

G

1
8

C

1
9

A

2
0

U

2
1

C

2
2

U

2
3

G

2
4

A

2
5

C

2
6

U
3′

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

G

1
5

A

1
6

G

1
7

C

1
8

A

1
9

U

2
0

C
2
1

U
2
2

G
2
3

A
2
4

C
2
5

U
2
6

U
2
7

U
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

G

2

A

3

G

4

C

5

C

6

A

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U
3′

0

1

2

b
it
s

5′

1

G

2

C

A

3

C

G

4

G

C

5

G

C

6

C

A

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

0

1

2

b
it
s

5′

1

C

G

A

U

2

A

G

U

3

C

U
G

4

C

U
G

5

C

G
U

6

U

G
A

7

C

A

U

G

8

G

C

U
A

9

U

C

A

G

1
0

A

C

1
1

C

U

G
A

1
2

G

C

U

1
3

G

U

A

C

1
4

C

G

A
U

1
5

U

C

G

1
6

G

U

A

1
7

U

G

C

1
8

G

A

U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

A
G

2

A

C

G
U

3

C

G

A

U

4

A

U
G

5

U

C

G

6

C

G
U

7

C

U

A

8

U

A
G

9

C

G
A

1
0

U

A
G

1
1

G

C

1
2

G

C

A

1
3

G

A

U

1
4

U

C

1
5

A

C
U

1
6

A

U

G

1
7

C

U

G
A

1
8

G

A
C

1
9

G

C

U

3′

0

1

2
b
it
s

5′

1

U

C
A

2

C

U

A
G

3

C

A

G
U

4

G

A

U
5

C

U
G

6

A

U

C

G
7

G
U

8
G

C

U

A
9

U

A
G

1
0

U

G
A

1
1

U
A
G

1
2

U

G
C

1
3

G

C
A

1
4

G

A

U

1
5

A
U
C

1
6

A

C
U

1
7

C

A

U
G

1
8

C

G
A

1
9

U

G

A
C

2
0

G

C

U

3′

0

1

2

b
it
s

5′

1

G

U
C

2

U

C
A

3

C

A

G

4

A

G

U

5

A

G
U

6

U
G

7

U
G

8

G
U

9

G

U
A

1
0

U
A
G

1
1

U

G
A

1
2

A
G

1
3

A

G
C

1
4

G

C
A

1
5

C

A

U

1
6

A

U
C

1
7

A

C
U

1
8

C

U

G

1
9

U

G

A

2
0

G

A

C

2
1

A

C

U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C

U

2

U

C

3

C
A

4

A

G

5

G

U

6

U

7

U

G

8

G

9

G

U

1
0

U
A

1
1

A

G

1
2

G
A

1
3

A

G

1
4

G

C

1
5

C
A

1
6

A

U

1
7

U

C

1
8

C

U

1
9

U

G

2
0

G
A

2
1

A

C

2
2

C

U
3′

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

A

5

G

6

U

7

U

8

G

9

G

1
0

U

1
1

A

1
2

G

1
3

A

1
4

G

1
5

C

1
6

A
1
7

U
1
8

C
1
9

U
2
0

G
2
1

A
2
2

C
2
3

U
3′

0

1

2

b
it
s

5′
1

A
G

2

G
C

3

C
U

4

U
C

5

C
A

6

A
G

7

G
U

8

U
9

U
G

1
0

G
1
1

G
U

1
2

U
A

1
3

A
G

1
4

G
A

1
5

A
G

1
6

G
C

1
7

C
A

1
8

A
U

1
9

U
C

2
0

C
U

2
1

U
G

2
2

G
A

2
3

A
C

2
4

C
U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

A

2

G

3

C

4

G

U

5

C

6

U

A

7

G

8

U

9

A

U

1
0

G

1
1

C

G

1
2

U

1
3

C

A

1
4

A

G

1
5

G

A

1
6

U

G

1
7

U

C

1
8

G

A

1
9

G

U

2
0

U

C

2
1

A

U

2
2

G

2
3

A

2
4

G

C

2
5

C

U
3′

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

C

5

U

6

C

7

A

8

G

9

U

1
0

U

1
1

G

1
2

G

1
3

U

1
4

A

1
5

G

1
6

A

1
7

G

1
8

C

1
9

A

2
0

U

2
1

C

2
2

U

2
3

G

2
4

A

2
5

C

2
6

U
3′

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U
1
3

A
1
4

G
1
5

A
1
6

G
1
7

C
1
8

A
1
9

U
2
0

C
2
1

U
2
2

G
2
3

A
2
4

C
2
5

U
2
6

U
2
7

U
3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

G

2

A

3

G

4

C

5

C

6

G
A

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′
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Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30
35

0

1

2

b
it
s

5′

1

U

A

2

C

A

G
U

3

C

U

G

4

U

G

5

C

U
G

6

U

A
G

7

G

U

8

G

U
A

9

C

A
G

1
0

C

A

1
1

1
2

1
3

A

C

1
4

G

A

C

U

1
5

U

G
C

1
6

G

U

A

1
7

A

G
C

1
8

U

A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

G

A

2

U

C

G

3

G

A

U

4

G
U

5

U

C

G

6

A

U

G

7

C

G

U

8

G

C

A

9

U

A

G

1
0

U

G

A

1
1

U
G

1
2

1
3

C

G

A

1
4

1
5

U

A

C

1
6

A
U

1
7

C
G

1
8

U

C

A

1
9

U

G

C

3′

0

1

2
b
it
s

5′

1

U

C
A

2

C

A

G
3

A

G

U
4

G

A

U
5

C

U

G
6

U

C

A

G
7

G
U

8
U

G

C

A
9

U

A
G

1
0

G
A

1
1

A

U

G
1
2

G

A

U

C

1
3

G
C
A

1
4

C

A

G

U

1
5

U

A
C

1
6

C

U
1
7

U

A

C

G

1
8

U

C

G

A

1
9

U

G

A

C

2
0

C

A

G

U

3′

0

1

2

b
it
s

5′

1

G
C

2

U
A

3

C
G

4

G

A

U

5

G
U

6

U

C

G

7

U

A

G

8

G
U

9

G

C

A

1
0

U

A

G

1
1

G
A

1
2

U
G

1
3

U

A

C

1
4

G

C

A

1
5

G

C

U

1
6

A
C

1
7

U

1
8

C
G

1
9

U

C

A

2
0

U

G

C

2
1

G

A

U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C

U

2

U

G

C

3

G

C

A

4

U

A

G

5

G

A

U

6

G

U

7

U

C

G

8

U

G

9

G

C

U

1
0

U
A

1
1

A

G

1
2

U

G

A

1
3

U

A

G

1
4

G

C

1
5

G

C

A

1
6

A

U

1
7

U

A

C

1
8

G

C

U

1
9

U

A

G

2
0

G
A

2
1

A

C

2
2

C

A

U
3′

0

1

2

b
it
s

5′

1

G
C

2

C
U

3

U
C

4

C
A

5

A
G

6

G
U

7

U

8

U
G

9

G

1
0

G
U

1
1

U
A

1
2

A
G

1
3

G
A

1
4

A
G

1
5

G
C

1
6

C
A

1
7

A
U

1
8

U
C

1
9

C
U

2
0

U
G

2
1

G
A

2
2

A
C

2
3

C
U
3′

(no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

G

1
5

A

1
6

G

1
7

C

1
8

A

1
9

U

2
0

C

2
1

U

2
2

G

2
3

A

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

C

5

U

6

C

7

A

8

G

9

U

1
0

U

1
1

G

1
2

G

1
3

U

1
4

A

1
5

G

1
6

A

1
7

G

1
8

C

1
9

A

2
0

U

2
1

C

2
2

U

2
3

G

2
4

A

2
5

C

2
6

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

G

2

A

3

G

4

C

5

C

6

A

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′
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Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20

0

1

2

b
it
s

5′

1

U

2

C

G
U

3

C

G
U

4

C

U
G

5

C

G
U

6

G

U
A

7 8

U

G

C

A

9

U

A

C

G

1
0

1
1

C

G

A

1
2

A

C

U

1
3

A

C

1
4

A

C
U

1
5

U

C
G

1
6

G

U

A

1
7

G

C

1
8

A

C
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

G

2

U

G

3

G

C

A

U

4

A

U
G

5

U

C

G

6

C

G
U

7 8

G

A

9

U

C

G

A

1
0

G

A

1
1

1
2

1
3

1
4

1
5

U

1
6

U

1
7

U

G
A

1
8

A

1
9

3′

0

1

2
b
it
s

5′

1

A

U

C

2 3 4 5

U
G

6

C

G

U

7

U
G

8 9

1
0

U

G

A

1
1

U

A

G

1
2

1
3

C

A

G

1
4

1
5

U

C

A

1
6

C

A

U

1
7

1
8

1
9

2
0

3′

0

1

2

b
it
s

5′

1

U
C

2 3 4 5

G
U

6

G
U

7

U
G

8

U
G

9

1
0

1
1

G
A

1
2

A
G

1
3

1
4

1
5

1
6

1
7

C
U

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

U

2

C

3

A

4

G

5

U

6

U

7

G

8

G

9

U

1
0

A

1
1

G

1
2

A

1
3

G

1
4

C

1
5

A

1
6

U

1
7

C

1
8

U

1
9

G

2
0

A

2
1

C

2
2

U
3′

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

A

5

G

6

U

7

U

8

G

9

G

1
0

U

1
1

A

1
2

G

1
3

A

1
4

G

1
5

C

1
6

A

1
7

U

1
8

C

1
9

U

2
0

G

2
1

A

2
2

C

2
3

U
3′

0

1

2

b
it
s

5′
1

G
2

C
3

U
4

C
5

A
6

G
7

U
8

U
9

G
1
0

G

1
1

U

1
2

A

1
3

G

1
4

A

1
5

G

1
6

C

1
7

A

1
8

U

1
9

C

2
0

U

2
1

G

2
2

A

2
3

C

2
4

U
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
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G

1
1

G
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2

U
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4

G
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5

A
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G
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7
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8

A

1
9

U
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C
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1

U

2
2

G
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3

A

2
4

C

2
5

U
3′
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2

b
it
s

5′

1

U

2
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3

G

4

C

5

U

6
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A
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G
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U
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U
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2
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3
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4
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G
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6

A
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G
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8

C
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9

A

2
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U

2
1

C
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2

U
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3

G

2
4

A

2
5

C

2
6

U
3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9
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3
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4
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5
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6
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7
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8

3′

(no read)

0
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2

b
it
s

5′

1

G

2

A

3

G

4

C

5

C

6

G
A

7

U

8

U
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A
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G
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2

U

1
3

C
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4

A
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5

G
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U
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7

U
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9

G
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G
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Adult female, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30

0

1

2

b
it
s

5′

1

G

U

A

2

A

U

G

3

C

U
G

4

C

G
U

5

C

G
U

6

U

A

G

7

A

U
G

8

U

G

C

A

9

U

C

A

G

1
0

1
1

C

A
G

1
2

G

U

C

1
3

U

C

A

1
4

G

A

C

U

1
5

U

G

C

1
6

1
7

A

C

G

1
8

U

A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

U

A

G

2

C

G
U

3

G

C

A
U

4

C

A

U
G

5

U
C

G

6

C

G
U

7

C

U

A

8

C

A
G

9

U

G
A

1
0

U

A

G

1
1

U

G

C

1
2

G

C

A

1
3

A
G
U

1
4

G

A

U

C

1
5

A
C
U

1
6

A
U
G

1
7

C

G
A

1
8

G

U

A
C

1
9

G

C

U

3′

0

1

2
b
it
s

5′

1

U

C
A

2

C

U

A

G

3

A

C

G

U

4

G

A
U

5

U
G

6

C

U

G
7

G
U

8
C

G

U

A
9

U

A
G

1
0

U

G
A

1
1

U

A
G

1
2

A

U

G

C

1
3

G
C
A

1
4

G

A

U

1
5

A
U
C

1
6

A

C
U

1
7

C

A

U

G

1
8

U

C

G
A

1
9

G

U

A
C

2
0

G

C

U

3′

0

1

2

b
it
s

5′

1

G

U
C

2

U

C

A

3

G

4

A

G
U

5

G
U

6

C

U
G

7

U
G

8

C

G
U

9

U
G
A

1
0

U

A
G

1
1

U

G
A

1
2

U

A
G

1
3

A

G

C

1
4

G

C
A

1
5

C

A

U

1
6

A

U
C

1
7

G

A

C
U

1
8

U
C

G

1
9

U

G

A

2
0

G
A

C

2
1

A

C
U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C

U

2

U

C

3

C

A

4

A

G

5

G

U

6

U

7

U

G

8

G

9

G

U

1
0

U

A

1
1

A

G

1
2

G

A

1
3

A

G

1
4

G

C

1
5

C

A

1
6

A

U

1
7

U

C

1
8

C

U

1
9

U

G

2
0

G

A

2
1

A

C

2
2

C

U
3′

0

1

2

b
it
s

5′

1

A

C

2

G

U

3

C

4

U
A

5

C

G

6

A

U

7

G

U

8

U

G

9

U

G

1
0

G

U

1
1

G
A

1
2

U

G

1
3

A

1
4

G

1
5

A

C

1
6

G
A

1
7

C

U

1
8

A

C

1
9

U
2
0

C

G

2
1

U
A

2
2

G

C
2
3

A

U
3′

0

1

2

b
it
s

5′
1

C

U
G

2

U

G

A

C

3

G

U

4

G
C

5

U

C
A

6

C

U
G

7

A

U

8

A

G

U

9

U

C

A

G

1
0

U
G

1
1

G

C

U

1
2

U

G
A

1
3

U

C

G

1
4

U
A

1
5

U
A

G

1
6

G

C

1
7

U

G
A

1
8

C

G

U

1
9

G

A
C

2
0

G

A

U

2
1

A

G

2
2

G

A

2
3

U

G

A

C

2
4

G

A

U

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U
A

2

A
G

3

G

C

4

C

U

5

U
C

6

C
A

7

A
G

8

G

U

9

U

1
0

U
G

1
1

G

1
2

G

U

1
3

U
A

1
4

A
G

1
5

G
A

1
6

A
G

1
7

G

C

1
8

C
A

1
9

A
U

2
0

U
C

2
1

C

U

2
2

U
G

2
3

G
A

2
4

A
C

2
5

C

U
3′

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

C

5

U

6

C

7

A

8

G

9

U

1
0

U

1
1

G

1
2

G

1
3

U

1
4

A

1
5

G

1
6

A

1
7

G

1
8

C

1
9

A

2
0

U

2
1

C

2
2

U

2
3

G

2
4

A

2
5

C

2
6

U
3′

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

G

1
5

A

1
6

G
1
7

C
1
8

A
1
9

U
2
0

C
2
1

U
2
2

G
2
3

A
2
4

C
2
5

U
2
6

U
2
7

U
3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1

G
A

2

A
G

3

G
C

4

C

5

C
A

6

A
U

7

U

8

U
A

9

A
G

1
0

G
C

1
1

C
U

1
2

U
C

1
3

C
A

1
4

A
G

1
5

G
U

1
6

U

1
7

U
G

1
8

G

1
9

G
U

2
0

U
A

2
1

A
G

2
2

G
A

2
3

A
G

2
4

G
C

2
5

C
A

2
6

A
U

2
7

U
C

2
8

C
U

2
9

U
G

3′

0

1

2

b
it
s

5′

1

G

2

C

A

3

C

G

4

G

C

5

G

C

6

C

G
A

7

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′

313



Adult male, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30
35

0

1

2

b
it
s

5′

1 2 3 4

C

U

G

5

U

C

G

6 7 8

A

9

G

A

1
0

U

G

A

1
1

U

G

1
2

1
3

1
4

1
5

U

C

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

G
A

2

U
G

3

U
A

4

U
G

5

G
C

6

U
G

7

U
C

8

A

9

A
G

1
0

U
A

1
1

1
2

G
C

1
3

G
A

1
4

A
U

1
5

1
6

1
7

A
G

1
8

G
A

1
9

G
C

3′

0

1

2
b
it
s

5′

1

U
C

2

G
A

3

U
G

4

U
A

5

U
G

6

G
C

7 8
U
C

9
U
A

1
0

1
1

1
2

U
G

1
3

G
C

1
4

1
5

1
6

C
U

1
7

A
U

1
8

A
G

1
9

A

2
0

G
C

3′

0

1

2

b
it
s

5′

1

C
U

2 3

C
A

4

A
G

5

U
G

6

G
U

7 8

G

9

G
U

1
0

1
1

A
G

1
2

A
G

1
3

1
4

1
5

A
C

1
6

1
7

C
U

1
8

1
9

G
U

2
0

2
1

A
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

U

2

C

3

A

4

G

5

U

6

U

7

G

8

G

9

U

1
0

A

1
1

G

1
2

A

1
3

G

1
4

C

1
5

A

1
6

U

1
7

C

1
8

U

1
9

G

2
0

A

2
1

C

2
2

U
3′

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

A

5

G

6

U

7

U

8

G

9

G

1
0

U

1
1

A

1
2

G

1
3

A

1
4

G

1
5

C

1
6

A

1
7

U

1
8

C

1
9

U

2
0

G

2
1

A

2
2

C

2
3

U
3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A

2

G

3

C

4

U

5

C

6

A

7

G

8

U

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

G

1
5

A

1
6

G

1
7

C

1
8

A

1
9

U

2
0

C

2
1

U

2
2

G

2
3

A

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

G

2

A

3

G

4

C

5

C

6

A

7

G

U

8

U

9

A

1
0

G

1
1

C

1
2

U

1
3

C

1
4

A

1
5

G

1
6

U

1
7

U

1
8

G

1
9

G

2
0

U

2
1

A

2
2

G

2
3

A

2
4

G

2
5

C

2
6

A

2
7

U

2
8

C

2
9

U

3
0

G
3′

314



10.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

315



Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

316



Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

317



Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

318



Adult female, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

319



Adult male, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

320



11 Extragenomic and extratranscriptomic reads matching extragenomic con-
tig #18690

11.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
40

0
60

0
80

0

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

C

5

C

6

G

7

G

8

G

9

U

1
0

C

1
1

G

1
2

C

1
3

G

1
4

G

1
5

C

1
6

A

1
7

C

1
8

C

1
9

A
3′

0

1

2

b
it
s

5′

1

U

2

C

3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

C
1
2

G
1
3

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

321



Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

60

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

C

5

C

6

G

7

G

8

G

9

U

1
0

C

1
1

G

1
2

C

1
3

G

1
4

G

1
5

C

1
6

A

1
7

C

1
8

C

1
9

A
3′

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

C
1
2

G
1
3

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

322



Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

15
0

20
0

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

G

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

2

C

U

3

C

4

C

5

G

C

6

G

7

G

8

U

G

9

A

U

1
0

G

C

1
1

C

G

1
2

G

C

1
3

G

1
4

C

G

1
5

A

C

1
6

C
A

1
7

C

1
8

A

C

1
9

U
A
3′

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

G

C
1
2

G
1
3

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

323



Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
60

0
10

00

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

2

C

U

3

U

C

4

G

C

5

G

C

6

C

G

7

U

G

8

A

G

9

G

U

1
0

U

C

1
1

C

G

1
2

G

C

1
3

C

G

1
4

A

G

1
5

G

C

1
6

C

A

1
7

A

C

1
8

A

C

1
9

G

C

A
3′

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

C
1
2

G
1
3

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

324



Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
10

0

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

2

U

3

C

4

C

5

C

6

G

7

G

8

G

9

U

1
0

C

1
1

G

1
2

C

1
3

G

1
4

G

1
5

C

1
6

A

1
7

C

1
8

C

1
9

A
3′

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

A

C
1
2

G
1
3

A

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

325



Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
C

2

C

U

3

U
C

4

C

5

C

6

C

G

7

G

8

G

9

G

U

1
0

U
C

1
1

C

G

1
2

G

C

1
3

C

G

1
4

G

1
5

G

C

1
6

C
A

1
7

A
C

1
8

C

1
9

C
A
3′

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

A
C

1
2

G
1
3

A

C
1
4

G
1
5

G
1
6

C
1
7

A
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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11.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

327



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
4

0.
8

1.
2

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

328



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

329



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

330



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
00

0.
10

0.
20

0.
30

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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11.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

G

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1

U
2

C
3

U
4

C
5

C
6

C
7

G
8

G
9

G
1
0

U
1
1

C
1
2

G
1
3

C
1
4

G
1
5

G

1
6

C

1
7

A

1
8

C

1
9

C

2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

335



Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

60
70

0

1

2

b
it
s

5′

1

C

U

2

U

C

3

C

4

C

5

C

G

6

G

7

G

8

G

U

9

U

A

C

1
0

C

G

1
1

G

C

1
2

C

G

1
3

G

1
4

G

C

1
5

C

A

1
6

A

C

1
7

C

1
8

C

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult female, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

338



11.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

20
0

30
0

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

340



Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

60
70

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

A
C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

342



Adult female, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

343



Adult male, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

0

1

2

b
it
s

5′

1

U

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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12 Extragenomic and extratranscriptomic reads matching extragenomic con-
tig #7601

12.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

0

1

2

b
it
s

5′

1

U

C

2

C

3

A

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

G

2

A

3

A

4

A

5

U

6

G

7

G

8

U

9

A

1
0

C

1
1

A

1
2

U

1
3

G

1
4

G

1
5

C

1
6

U

1
7

C

1
8

G

1
9

U

2
0

C

2
1

G

2
2

C
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1

A

U

2

G
A

3

U

A
G

4

G

A
U

5

A
G

6

U
A

7

G
A

8

U

G
A

9

G

U

1
0

A
G

1
1

U

C

G

1
2

A
U

1
3

C

U
A

1
4

A

G

C

1
5

U

G
A

1
6

G

C

U

1
7

U
G

1
8

C
G

1
9

U

G

C

2
0

C

U

2
1

G

C

2
2

U

G

2
3

C
U

2
4

G

U
C

2
5

C

G

2
6

U

C
3′

0

1

2

b
it
s

5′

1

G
U

2

U
A

3

G
4

A
U

5

A
G

6

A
7

U
A

8

G
A

9

G
U

1
0

U
G

1
1

A
G

1
2

C
U

1
3

A
1
4

U
C

1
5

G
A

1
6

G
U

1
7

C
G

1
8

U
G

1
9

C
2
0

G
U

2
1

U
C

2
2

C
G

2
3

G
U

2
4

C
2
5

U
G

2
6

G
C

2
7

C
U
3′

28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

345



Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

U

5

G

6

A

7

A

8

A

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

C

1
5

A

1
6

U

1
7

G

1
8

G

1
9

C

2
0

U

2
1

C

2
2

G

2
3

U

2
4

C

2
5

G

2
6

C

2
7

U

2
8

G

2
9

C
3′

(no read)

346



Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

0

1

2

b
it
s

5′

1

C

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U

2

G

3

A

4

A

5

A

6

U

7

G

8

G

9

U

1
0

A

1
1

C

1
2

A

1
3

U

1
4

G

1
5

G

1
6

C

1
7

U

1
8

C

1
9

G

2
0

U

2
1

C

2
2

G

2
3

C

2
4

U

2
5

G
3′

(no read)

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

U

5

G

6

A

7

A

8

A

9

U

1
0

G

1
1

G

1
2

U

1
3

A

1
4

C

1
5

A

1
6

U

1
7

G

1
8

G

1
9

C

2
0

U

2
1

C

2
2

G

2
3

U

2
4

C

2
5

G

2
6

C

2
7

U
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

A

U

2

G
A

3

U
A

G

4

G

A

U

5

A
G

6

U
A

7

G
A

8

U

G

A

9

G

U

1
0

A

G

1
1

U

C

G

1
2

A
U

1
3

U

C

A

1
4

G

A

C

1
5

U

G

A

1
6

G

C

U

1
7

U

G

1
8

C
G

1
9

U

G

C

2
0

C

U

2
1

G

C

2
2

U

G

2
3

C
U

2
4

U

G

C

2
5

C

G

2
6

U

C

2
7

G

C

U

2
8

C
G
3′

0

1

2

b
it
s

5′

1

U
A

2

U

A
G

3

G

U
A

4

U

A
G

5

U

G
A

6

G

A
U

7

G
A

8 9

G

A
U

1
0

A

U
G

1
1

U

C

G

1
2

U

G
A

1
3

A

U
C

1
4

1
5

1
6

1
7

G
U

1
8

G
C

1
9

C

U
G

2
0

U
C

2
1

G

U
C

2
2

C

U
G

2
3

U
G

C

2
4

G

C
U

2
5

G
C

2
6

U

G
C

2
7

2
8

U
G

C

2
9

G
C

3′

0

1

2

b
it
s

5′

1 2

G
3 4 5

A
6 7 8 9

1
0

1
1

1
2

A
1
3

1
4

1
5

1
6

1
7

1
8

C
1
9

2
0

2
1

2
2

2
3

C

2
4

2
5

2
6

2
7

2
8

C

2
9

3
0

3′

347



Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
1

2
3

4
5

0

1

2

b
it
s

5′

1

C

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

(no read) (no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3

G

4 5 6

A

7 8

A

9

U

1
0

G

1
1

1
2

1
3

1
4

C

1
5

1
6

U

1
7

1
8

1
9

C

2
0

U

2
1

2
2

2
3

2
4

C

2
5

G

2
6

2
7

2
8

3′

(no read) (no read)

348



Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

349



Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
00

0.
05

0.
10

0.
15

0.
20

0.
25

0

1

2

b
it
s

5′

1

C

2

C

3

C

4

C

5

G

6

G

7

G

8

U

9

C

1
0

G

1
1

C

1
2

G

1
3

G

1
4

C

1
5

A

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

350



12.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

351



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

352



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

353



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

354



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

355



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

356



12.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

357



Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

358



Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′

359



Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

360



Adult female, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

361



Adult male, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

362



12.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

363



Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

364



Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

365



Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

366



Adult female, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

367



Adult male, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

368



13 Extragenomic and extratranscriptomic reads matching extragenomic con-
tig #38312

13.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8

0

1

2

b
it
s

5′

1

C
A

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G

A

9

A

C

1
0

U

C

A

G

1
1

G

A

1
2

U

A

G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

G

A
U

2

A
C

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3′

0

1

2

b
it
s

5′

1

U

2

A

3

G

4

A

5

A

6

C

7

U

8

G

9

C

1
0

A

1
1

C

1
2

C

1
3

A

1
4

U

1
5

G

1
6

C

1
7

U

1
8

G

1
9

A

2
0

A

2
1

U

2
2

C

2
3

A

2
4

G

2
5

A

2
6

U

2
7

U

2
8

C

2
9

C

3
0

A
3′

369



Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
1

2
3

4
5

6

0

1

2

b
it
s

5′

1

C
A

2

A

U

3

A

U

C

4

U

C

5

C

6

C

G

7

C

G

8

G
A

9

G

A

C

1
0

A

C

G

1
1

C

G

A

1
2

A

G

1
3

A

G

C

1
4

G

C

1
5

C

1
6

C

1
7

C

1
8

G

C

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

U
A

2

C
A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

370



Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

0

1

2

b
it
s

5′

1

U
A
C

2

U

3

C

4

C

5

C

6

G

7

G

8

A

9

C

1
0

G

1
1

A

1
2

G

1
3

C

1
4

U

C

1
5

C

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

A
U

2

U

C
A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1

C
U

2 3

C
G

4 5 6

U
C

7

C
A

8 9

1
0

1
1

1
2

G
U

1
3

1
4

A

1
5

1
6

1
7

1
8

G
A

1
9

A
G

2
0

2
1

U

2
2

C
U

2
3

G
C

2
4

2
5

A
G

2
6

G

2
7

G
A

2
8

2
9

3′

0

1

2

b
it
s

5′

1

U
2 3 4

A
5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

U
1
5

1
6

1
7

1
8

1
9

2
0

A
2
1

2
2

2
3

2
4

2
5

2
6

U

2
7

2
8

2
9

3
0

3′

371



Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

20
30

40
50

0

1

2

b
it
s

5′

1

A
C

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G

A

9

A

C

1
0

C

G

1
1

G

A

1
2

A

G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

G

C

A
3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

G

A
U

2

A
C

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

372



Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

0

1

2

b
it
s

5′

1

U

A
C

2

C

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A

G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
A

2

C
A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

373



Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

0

1

2

b
it
s

5′

1

C
A

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G
A

9

A

C

1
0

C

G

1
1

G
A

1
2

A

G

1
3

A

G

C

1
4

C

1
5

A

C

1
6

C

1
7

C

1
8

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

2

C
A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read)

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

374



13.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

375



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

12

0

1

2

b
it
s

5′

1

A

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A

G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C
A

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

376



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

(no read)
19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

377



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

378



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30
35

0

1

2

b
it
s

5′

1

A

2

U

3

C

4

C

5

C

6

G

7

G

8

A

9

C

1
0

G

1
1

A

1
2

G

1
3

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

379



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
2

0.
4

0.
6

0

1

2

b
it
s

5′

1

A

2

U

3

C

4

C

5

C

6

G

7

G

8

A

9

C

1
0

G

1
1

A

1
2

G

1
3

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

380



13.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
30

0
50

0

0

1

2

b
it
s

5′

1

U

G

A

2

A
U

3

U
C

4

C

5

C

6

C

G

7

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A
G

1
3

A

G

C

1
4

C

1
5

A

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G
A

2

A

3

U

4

C

5

C

6

C

7

G

8

G

9

C

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

G

A
3′

0

1

2

b
it
s

5′

1

G

C

A
2

A

U
3

U
A

4

A

U
5

U

C
6

C
7

C
8

C

G
9

G
1
0

G

A
1
1

A

C
1
2

C

G
1
3

G

A
1
4

A

G
1
5

G

C
1
6

C
1
7

C
1
8

C
1
9

C
2
0

C

A
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

381



Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
40

0
60

0
80

0

0

1

2

b
it
s

5′

1

G

A

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A
G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

G
A

2

A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

0

1

2
b
it
s

5′

1

G
A

2

A
U

3

A
4

U
5

C
6

C
7

C
8

G
9

G
1
0

A
1
1

C
1
2

G
1
3

A
1
4

G
1
5

C
1
6

C
1
7

C
1
8

C
1
9

C
2
0

A
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

382



Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0

0

1

2

b
it
s

5′

1

U

G

A

2

A
U

3

U
C

4

C

5

C

6

C
G

7

G

8

G
A

9

A
C

1
0

C
G

1
1

G
A

1
2

A
G

1
3

G
C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G
A

2

A

3

A

U

4

U

C

5

C

6

C

7

C

G

8

G

9

G

A

1
0

A

C

1
1

C

G

1
2

G

A

1
3

A

G

1
4

G

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

G

C

A
3′

0

1

2
b
it
s

5′

1

A
2

U
3

A
4

U
5

C
6

C
7

C
8

G
9

G
1
0

A
1
1

C
1
2

G
1
3

A
1
4

G
1
5

C

1
6

C

1
7

C

1
8

C

1
9

C

2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

383



Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0
50

0

0

1

2

b
it
s

5′

1

G

U

A

2

C

A
U

3

A

U
C

4

U

C

5

C

6

C
G

7

C

G

8

G
A

9

G

A
C

1
0

A

C
G

1
1

C

G
A

1
2

A
G

1
3

A

G
C

1
4

G

C

1
5

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G
A

2

U

A

3

A

U

4

U

C

5

C

6

C

7

C

G

8

G

9

G

A

1
0

A

C

1
1

C

G

1
2

G

A

1
3

A

G

1
4

G

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

C

A
3′

0

1

2
b
it
s

5′

1

A
2

U
3

A
4

U
5

C
6

C
7

C
8

G
9

G
1
0

A
1
1

C
1
2

G
1
3

A
1
4

G
1
5

C
1
6

C
1
7

C
1
8

C
1
9

C
2
0

A
3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

384



Adult female, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0
50

0

0

1

2

b
it
s

5′

1

U

G

A

2

A
U

3

U
C

4

C

5

C

6

C
G

7

G

8

G
A

9

A
C

1
0

C
G

1
1

G
A

1
2

A
G

1
3

G
C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G
A

2

U

A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

G

A
3′

0

1

2
b
it
s

5′

1

C
A

2

A

U
3

U
A

4

A

U
5

U

C
6

C
7

C
8

C

G
9

G
1
0

G
A

1
1

A

C
1
2

C

G
1
3

G
A

1
4

A

G
1
5

G

C
1
6

C
1
7

C
1
8

C
1
9

C
2
0

C
A
3′

0

1

2

b
it
s

5′

1

C

2

A

3

U

4

A

5

U

6

C

7

C

8

C

9

G

1
0

G

1
1

A

1
2

C

1
3

G

1
4

A

1
5

G

1
6

C

1
7

C

1
8

C

1
9

C

2
0

C

2
1

A
3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

20
0

30
0

0

1

2

b
it
s

5′

1

A

2

A
U

3

U
C

4

C

5

C

6

C

G

7

C

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A
G

1
3

A

G

C

1
4

A

C

1
5

A

C

1
6

C

1
7

C

1
8

G

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U
G
A

2

U

A

3

A

U

4

U

C

5

C

6

C

7

C

G

8

G

9

G

C

A

1
0

A

C

1
1

C

G

1
2

G

A

1
3

A

G

1
4

G

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

C

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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13.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

387



Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

00
60

00
10

00
0

0

1

2

b
it
s

5′

1

A

2

A

U

3

U

C

4

C

5

C

6

C

G

7

G

8

G
A

9

A
C

1
0

C

G

1
1

G
A

1
2

A

G

1
3

G

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C
A

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

A

2

A

3

U

4

C

5

C

6

C

7

G

8

G

9

A

1
0

C

1
1

G

1
2

A

1
3

G

1
4

C

1
5

C

1
6

C

1
7

C

1
8

C

1
9

A
3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

0
10

00
15

00
20

00

0

1

2

b
it
s

5′

1

A

2

U

3

C

4

C

5

C

6

G

7

G

8

A

9

A

C

1
0

G

1
1

A

1
2

G

1
3

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

390



Adult female, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

00
30

00
50

00

0

1

2

b
it
s

5′

1

A

2

U

3

C

4

C

5

C

6

G

7

G

8

A

9

A

C

1
0

G

1
1

A

1
2

G

1
3

C

1
4

C

1
5

C

1
6

C

1
7

C

1
8

A
3′

19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20

0

1

2

b
it
s

5′

1

A

2 3 4

C

5

C

6 7

G

8 9

1
0

1
1

1
2

1
3

1
4

C

1
5

C

1
6

C

1
7

C

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

(no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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14 Extragenomic and extratranscriptomic reads matching extragenomic con-
tig #3365

14.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
00

0.
05

0.
10

0.
15

0.
20

0.
25

0

1

2

b
it
s

5′

1 2

C

3

U

4 5 6 7 8

U

9

1
0

G

1
1

1
2

1
3

1
4

1
5

1
6

G

1
7

1
8

C
3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2

b
it
s

5′

1

U

2 3 4 5 6 7

C

8 9

1
0

C

1
1

1
2

1
3

C
1
4

1
5

1
6

C
1
7

1
8

G
1
9

C
2
0

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C
G

2

A
C

3

G
C

4

U

5

G
C

6

C
G

7

G

8

G
C

9

G
U

1
0

U
G

1
1

G
C

1
2

U

1
3

U
C

1
4

A
U

1
5

G

1
6

G

1
7

C
A

1
8

C

1
9

U
3′

0

1

2
b
it
s

5′

1

C
G

2

C
3

U
C

4

C
U

5

G
C

6

G
7

C
G

8
U
C

9
G
U

1
0

C
G

1
1

U
C

1
2

C
U

1
3

U
C

1
4

G
U

1
5

G
1
6

A
G

1
7

C
A

1
8

U
C

1
9

G
U

2
0

U
G

3′

0

1

2

b
it
s

5′

1 2

U
C

3

C
U

4

G
A

5

C
G

6

C
U

7

U
G

8 9

G
C

1
0

U
G

1
1

U
G

1
2

U
C

1
3

C
G

1
4

G
U

1
5

U
C

1
6

1
7

U
G

1
8

G
C

1
9

2
0

C
G

2
1

U
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2

U
C

3 4

U
G

5 6

C

7

C
U

8 9

G
C

1
0

C
G

1
1

1
2

U
C

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

A
G

2
1

2
2

U
C

3′

0

1

2

b
it
s

5′

1

C

2

U

3

U

4

U

5

A

6

C

7

U

8

G

9

G

1
0

C

1
1

U

1
2

U

1
3

C

1
4

G

1
5

G

1
6

C

1
7

C

1
8

U

1
9

C

2
0

G

2
1

G
2
2

C
2
3

U
3′

0

1

2

b
it
s

5′
1 2 3

U
4 5

G
6 7 8 9

1
0

1
1

G

1
2

1
3

C

1
4

U

1
5

1
6

1
7

1
8

C

1
9

U

2
0

G

2
1

2
2

2
3

C

2
4

U
3′

25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3

C

4

U

5 6 7 8 9

1
0

C

1
1

1
2

1
3

1
4

1
5

1
6

1
7

G

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
2

0.
4

0.
6

0.
8

0

1

2

b
it
s

5′

1

C
G

2

G

U

C

3

G
C

4

G

C

U

5

U

G

C

6

U

C

G

7

U
G

8

U

G

C

9

C

G

U

1
0

U
G

1
1

U

G

C

1
2

A

C

U

1
3

G

U

C

1
4

G

C

U

1
5

U

C

G

1
6

C
G

1
7

1
8

A

U

C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2

G
C

3

U

G

C

4 5 6

G

C

U

7

U

C

G

8

U

C

G

9

U

C

G

1
0

U

C

G

1
1

U

C

G

1
2

G

C

U

1
3

U

G

C

1
4

G

C

U

1
5

1
6

1
7

U

A

G

1
8

A

C

G

1
9

A

U

C

3′

0

1

2
b
it
s

5′

1

G
2

G
C

3

C
U

4

C
U

5

U
C

6

C
G

7

G
8

G
C

9
C

1
0

U
1
1

G
C

1
2

C
G

1
3

U
G

1
4

C
1
5

U
1
6

G
1
7

G
C

1
8

A
U

1
9

C

2
0

U
3′

0

1

2

b
it
s

5′

1

U

2 3 4 5 6 7 8

G

9

1
0

U

1
1

1
2

1
3

G

1
4

1
5

C

1
6

1
7

U

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

G

C

U

2 3

U

C

G

4

C

A

G

5

U
C

6

U
C

7

G
U

8

G
C

9

C
G

1
0

U
G

1
1

U

G

C

1
2

U
C

1
3

U
G

1
4

G
C

1
5

G

C

U

1
6

G
C

1
7

G

C

U

1
8

1
9

C
G

2
0

2
1

U

G

C

2
2

C
U
3′

(no read)

0

1

2

b
it
s

5′
1

C
2

C
U

3

U
4

U
C

5

U
G

6

A
G

7

C
8

U
C

9

G
U

1
0

G
C

1
1

C
G

1
2

U
G

1
3

U
C

1
4

C
U

1
5

G

1
6

G
C

1
7

C
U

1
8

C

1
9

U

2
0

C
G

2
1

G

2
2

G
A

2
3

C

2
4

U
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G
U

2 3

C
U

4 5

G
C

6

U
G

7

U
G

8

C
G

9

U
C

1
0

U

1
1

1
2

C
G

1
3

G

1
4

G
C

1
5

U
C

1
6

1
7

C
U

1
8

C
U

1
9

2
0

2
1

2
2

U
G

2
3

A
G

2
4

C

2
5

U
3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

0

1

2

b
it
s

5′

1

G
C

2

C
U

3

C
G

4

U
G

5

C

6

G
U

7

G
U

8

C

9

U
G

1
0

G

1
1

C

1
2

U
C

1
3

C
U

1
4

U
C

1
5

G

1
6

G

1
7

A
C

1
8

C
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

C

A
G

2

U
G

C

3

U
C

4

C

G
U

5 6

G
C

7

U
G

8

U

G

C

9

G

U
C

1
0

C

U
G

1
1

U

G
C

1
2

G

C
U

1
3

U
G

C

1
4

G

C

U

1
5

1
6

C
G

1
7

1
8

U

A

C

1
9

C
U

3′

0

1

2
b
it
s

5′

1 2

U

A

G

C

3

U

G
C

4 5

A

U

G

C

6

U

C

G

7

C

U
G

8
U

G
C

9
U
C

G

1
0

U

C

G

1
1

U

G
C

1
2

C

G
U

1
3

U

G
C

1
4

G

U
C

1
5

C

G
U

1
6

G

C

1
7

1
8

A

U

C

G

1
9

G

C

2
0

3′

0

1

2

b
it
s

5′

1 2

C

3 4

A
G

5

C
G

6

U
C

7

G
U

8

U
C

9

C
G

1
0

G

1
1

C
G

1
2

C
U

1
3

C
G

1
4

C
U

1
5

C
U

1
6

1
7

U
G

1
8

C
G

1
9

2
0

2
1

U
C

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C
U

2 3

C
G

4 5 6

G
U

7

U
C

8 9

U
G

1
0

G
C

1
1

G
C

1
2

1
3

U
C

1
4

G
C

1
5

U
G

1
6

G
C

1
7

1
8

U
G

1
9

G
C

2
0

C
U

2
1

2
2

U
C

3′

0

1

2

b
it
s

5′

1 2

G
U

3 4

C
G

5

U
C

6

U
G

7

U
G

8

G
C

9

U
G

1
0

U
G

1
1

U
C

1
2

1
3

1
4

G
C

1
5

C
G

1
6

1
7

C

1
8

G
U

1
9

U
G

2
0

U
C

2
1

A
U

2
2

G
C

2
3

C
U
3′

0

1

2

b
it
s

5′
1

G
C

2

U

A

C

3

G
U

4

C
U

5 6 7

G
C

8 9

U

C

G

1
0

1
1

G
C

1
2

G
U

1
3

G

C

U

1
4

U

A

C

1
5

U
G

1
6

C
G

1
7

U
C

1
8

U
C

1
9

C
U

2
0

2
1

U
G

2
2

A
G

2
3

A
C

2
4

C
U
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

U

3

U

4 5 6 7 8

G

9

1
0

1
1

U

1
2

1
3

1
4

G

1
5

1
6

C

1
7

1
8

1
9

2
0

G

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1

C

2

C
U

3

A
U

4

G
U

5

U
A

6

G
C

7

C
U

8

G

9

G

1
0

G
C

1
1

U

1
2

G
U

1
3

U
C

1
4

U
G

1
5

A
G

1
6

G
C

1
7

G
C

1
8

C
U

1
9

C

2
0

U
G

2
1

U
G

2
2

U
C

2
3

A
U

2
4

C
G

2
5

U
C

2
6

G
U

3′

(no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

A
C

2

C
U

3

C
U

4

C
U

5

A

6

G
C

7

U

8

G

9

C
G

1
0

G
C

1
1

G
U

1
2

G
U

1
3

U
C

1
4

G

1
5

U
G

1
6

U
C

1
7

A
C

1
8

G
U

1
9

G
C

2
0

C
G

2
1

C
G

2
2

U
C

2
3

U

2
4

U
G

2
5

A
C

2
6

C
U

2
7

U
C

2
8

G
U
3′

(no read) (no read)
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Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
00

0.
10

0.
20

0.
30

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2

A
C

3 4

G
U

5 6

G
7

G
C

8 9

1
0

1
1

1
2

G
1
3

1
4

U
C

1
5

A
U

1
6

C
G

1
7

C
G

1
8

1
9

C

2
0

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

(no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0

1

2

b
it
s

5′

1 2

G
C

3

C
G

4 5

U
C

6

U

7 8

G
C

9

G
U

1
0

G
C

1
1

G
U

1
2

C
G

1
3

1
4

A
U

1
5

C

1
6

G
U

1
7

G

1
8

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

3′

0

1

2
b
it
s

5′

1 2 3 4 5

U
C

6 7 8
G
C

9
G
C

1
0

1
1

G
C

1
2

1
3

1
4

G
C

1
5

U
G

1
6

C
G

1
7

1
8

1
9

G
C

2
0

C
U

3′

0

1

2

b
it
s

5′

1 2 3

G

4

G

5

C

6 7

U

8

C

9

G

1
0

G

1
1

C

1
2

1
3

1
4

C

1
5

1
6

1
7

1
8

1
9

G

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

U

2

C
A

3

G
C

4

G
U

5

C
G

6

C
G

7

U
C

8

C
U

9

G
U

1
0

G
C

1
1

C
G

1
2

U
G

1
3

G
C

1
4

C

1
5

U

1
6

C

1
7

U
G

1
8

G

1
9

G
C

2
0

A
U

2
1

C
G

2
2

U
C

3′

0

1

2

b
it
s

5′

1

C

2

A
U

3

U
G

4

G
U

5 6

U
C

7

G
U

8

C
G

9

G

1
0

1
1

1
2

C
U

1
3

C
U

1
4

1
5

G

1
6

C
G

1
7

C

1
8

C
U

1
9

2
0

2
1

G
U

2
2

A
C

2
3

C
U

3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2

U

A

C

3

C

A

U

4

G

A

U

5

U

G

C

6

U
G

7

C
G

8 9

U

G

C

1
0

G

C

U

1
1

1
2

C
G

1
3

U

C

G

1
4

U

G

C

1
5

C

A

U

1
6

C
G

1
7

1
8

1
9

G
C

2
0

G
U

2
1

U

C

G

2
2

2
3

U

G

A

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1

C

2

C

3

U

4

U

5

U

6

A

7

C

8

U

9

G

1
0

G

1
1

C

1
2

U

1
3

U

1
4

C

1
5

G

1
6

G
1
7

C
1
8

C
1
9

U
2
0

C
2
1

G
2
2

G
2
3

C
2
4

U
2
5

G
2
6

C
2
7

U
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3′
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14.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

399



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
4

0.
8

1.
2

(no read)
19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

400



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

401



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
1

2
3

4
5

(no read)
19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

402



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

403



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

404



14.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0

0

1

2

b
it
s

5′

1

A

C
G

2

G

U
C

3

U

G
C

4

C

U
G

5

G

U
C

6

C

U
G

7

C

U
G

8

U

G
C

9

C

G
U

1
0

C

U

G

1
1

U
G
C

1
2

A

U
C

1
3

G

A

C
U

1
4

G

U
C

1
5

U
C

G

1
6

U

C

G

1
7

G

A
C

1
8

A

C
U

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A
G

2

A

G
C

3

G

U
C

4

U
G
C

5

C

G
U

6

U

G
C

7

C

U
G

8

C

U
G

9

G
U
C

1
0

C

U
G

1
1

U

C
G

1
2

G

U
C

1
3

G

U
C

1
4

G

C
U

1
5

G

C
U

1
6

U

C

G

1
7

U

C

A

G

1
8

G

A
C

1
9

A

C
U

3′

0

1

2

b
it
s

5′

1

G

C

U

2

A

C

G

3

U

A

G
C

4

G

U

C

5

G
C
U

6

C

U
G

7

U

G
C

8

C
U
G

9

C
U
G

1
0

U

G

C
1
1

U

C
G

1
2

U
C
G

1
3

G

U
C

1
4

G

U
C

1
5

A

C

G

U

1
6

U

C
G

1
7

U
C

G

1
8

C

U

A

G

1
9

U

A

G

C

2
0

G

A

C
U

3′

0

1

2

b
it
s

5′

1

A

U
C

2

G

U
C

3

U

A

C

G

4

A

C

G

5

U

C
G

6

G

C
U

7

C

U
G

8

U
G
C

9

U
C
G

1
0

C

U
G

1
1

U

C
G

1
2

G

C
U

1
3

U
C

G

1
4

G

C
U

1
5

G

C
U

1
6

1
7

U

C
G

1
8

U

C

G

1
9

A

U

C

G

2
0

U

A

G

C

2
1

G

C
U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C

A
U

2

A

G

U
C

3

C

G
U

4

U

A

C

G

5

A

U

C
G

6

G

U
C

7

G
C
U

8

G
C
U

9

U

G
C

1
0

U
C
G

1
1

U

C
G

1
2

G

U
C

1
3

U

G

C

1
4

U
G
C

1
5

G
U
C

1
6

U

G
C

1
7

C

G

U

1
8

U

G
C

1
9

C

U
G

2
0

A

U

C

G

2
1

A

G

U

C

2
2

A

C
U
3′

0

1

2

b
it
s

5′

1

A

C

U

2

A

C

U

3

G

C

U

4

C

G
U

5

U

C

A

G

6

U

G
C

7

G
C
U

8

G
C
U

9

G
C

U

1
0

U

C

G

1
1

U
C
G

1
2

U
C
G

1
3

G

U
C

1
4

U

G
C

1
5

U
C
G

1
6

G
U
C

1
7

A

U

G
C

1
8

C

G

U

1
9

U
G
C

2
0

C

U
G

2
1

C

A

U

G

2
2

U

G
C

2
3

A

C
U

3′

0

1

2

b
it
s

5′

1

U

A

C

2

A

G

U
C

3
A

C

G

U
4

U

C
G

5

C

U
G

6

A

U

C

G

7

G
U
C

8

G

C
U

9

G

C
U

1
0

U

C

G

1
1

U

A

C
G

1
2

U

C
G

1
3

U

G

C

1
4

G

C
U

1
5

U

C
G

1
6

U

C
G

1
7

C

G
U

1
8

U

A

G

C

1
9

A

G

C

U

2
0

U
C
G

2
1

U

C
G

2
2

A

U

G

2
3

A

U

G

C

2
4

G

C

U
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

C

G
U

2 3 4

G

C

U

5

U

C

G

6

C

U
G

7

U

C
G

8

C
U
G

9

U
G
C

1
0

G

C
U

1
1

G

C

U

1
2

U

A

C

G

1
3

U

C
G

1
4

U

G
C

1
5

G

A

U

C

1
6

U
G
C

1
7

C
G
U

1
8

C
G
U

1
9

A

U

G

C

2
0

A

G

C

U

2
1

U
C
G

2
2

C

G
U

2
3

U

A

G

2
4

A

U

G
C

2
5

A

C
U
3′

0

1

2

b
it
s

5′

1

G

U
C

2

C

G
U

3

U

G

4

C

G

5

C

U

6

C

G

U

7

C

G
U

8

U

G
C

9

C

U
G

1
0

U

C

G

1
1

A

G

U

C

1
2

G

U

C

1
3

C
U
G

1
4

U

G
C

1
5

U

C
G

1
6

U

G

C

1
7

G

U
C

1
8

C

G
U

1
9

U

C

G

2
0

U

G

C

2
1

G
C
U

2
2

G
U
C

2
3

C

G
U

2
4

C

A

U

G

2
5

U

G

C

2
6

C
A
U

3′

0

1

2

b
it
s

5′

1

C

U

A

2

U

G

C

3

C

G
U

4

U

G

C

5

U

G

6

G

U

C

7

G

C
U

8

C

U
G

9

U

C
G

1
0

U

C
G

1
1

U

C

G

1
2

G

C

U

1
3

G

U

C

1
4

C

U

G

1
5

U

C
G

1
6

U

G
C

1
7

1
8

U
G
C

1
9

G

C

U

2
0

U

C

G

2
1

U
G

C

2
2

A

C

G

U

2
3

U
C
G

2
4

C

G
U

2
5

C

A

G

2
6

U

G

C

2
7

C
A

U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U

A

C

2

A

U
C

3

G
C
U

4

C

U
G

5

U

A

C

G

6

C

U

G

7

G

C
U

8

G

C
U

9

U
C
G

1
0

U

C
G

1
1

U

C
G

1
2

U

G

C

1
3

G

U
C

1
4

G

U
C

1
5

U
C
G

1
6

U

C
G

1
7

A

U

C
G

1
8

G
C
U

1
9

C

G

U

2
0

U

G

C

2
1

U
C
G

2
2

G

U
C

2
3

G

C
U

2
4

C

U

G

2
5

A

C

U

G

2
6

A

G

2
7

2
8

C

3′

0

1

2

b
it
s

5′

1

G

C

U
A

2

G

A

U

C

3

C

G

A

U

4

U

C

G

5

U
G

6

U

A

G
C

7

G
C

U

8

G

C

U

9

G
U

C

1
0

C

U

G

1
1

U

C

G

1
2

A

U

G

C

1
3

U

G

C

1
4

G

C
U

1
5

A

U

G

C

1
6

U

C

G

1
7

U

C

G

1
8

U

G
C

1
9

G

C

U

2
0

A

U

C

G

2
1

G

U

C

2
2

C

G

U

2
3

A

U

G

C

2
4

G

C

U

2
5

A

U

C

G

2
6

C

U

G

2
7

U

G
A

2
8

A

G

C

2
9

G

C

A

U
3′

0

1

2

b
it
s

5′

1

C

U

2

G

U
A

3

G

U
C

4

G

A

U

5

C
G

6

U
G

7

U

G

C

8

C

G
U

9

G

C

U

1
0

G

U
C

1
1

C

A

U

G

1
2

C
G

1
3

U

G
C

1
4

G
C

1
5

G

C
U

1
6

U

G

C

1
7

C

U
G

1
8

U

C

G

1
9

A

G
C

2
0

G

C

U

2
1

U

C

G

2
2

G

U
C

2
3

G
U

2
4

G

C

2
5

G

U

2
6

U

A

C

G

2
7

U

C

G

2
8

U

G
A

2
9

G
C

3
0

C

A
U

3′

405



Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
10

0
20

0
30

0
40

0
50

0

0

1

2

b
it
s

5′

1

A

C
G

2

G
U
C

3

U
G
C

4

C

U
G

5

G

U
C

6

C

U
G

7

C

U
G

8

U

G
C

9

C
U
G

1
0

C

U
G

1
1

U

G
C

1
2

U
C

1
3

G

A

C
U

1
4

G

U
C

1
5

C
U
G

1
6

U

C

G

1
7

A
G
C

1
8

A

U
C

3′

19-mers: 20-mers: 21-mers:

0

1

2

b
it
s

5′

1

U

C

A

G

2

A

G
C

3

G

U
C

4

G
U
C

5

C
G
U

6

U
G
C

7

C

U
G

8

C

U
G

9

U
G

C

1
0

C

U
G

1
1

U

C
G

1
2

G

U
C

1
3

G

U
C

1
4

G

C
U

1
5

G
U
C

1
6

C
U

G

1
7

U

C

A

G

1
8

U

G

A

C

1
9

A

C
U

3′

0

1

2
b
it
s

5′

1

G

U

C

2

C

G

3

U

A

C
G

4

U

G

C

5

G

C
U

6

C

G
U

7

U
G
C

8
U
C
G

9
U

C

G

1
0

U

G
C

1
1

U
G
C

1
2

U
C
G

1
3

G

U
C

1
4

G

U
C

1
5

A

C

G

U

1
6

U

C
G

1
7

U

C

G

1
8

C

U

A

G

1
9

U

A

G

C

2
0

G

A

C
U

3′

0

1

2

b
it
s

5′

1

A

U

C

2

G

U
C

3

U

A

C

G

4

A

G
C

5

U

G
C

6

G

C
U

7

C
G
U

8

U
G
C

9

U
C
G

1
0

C

U

G

1
1

U

G
C

1
2

U
G
C

1
3

U
C
G

1
4

G

C
U

1
5

G

U
C

1
6

C

A

G

U

1
7

U

C
G

1
8

A

U

C

G

1
9

C

G

2
0

A

U

G

C

2
1

G

C
U

3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

C

A
U

2

A

G

U
C

3

C

G
U

4

U

C

A

G

5

A

U

C
G

6

G

U
C

7

G
C
U

8

G
C
U

9

U

G
C

1
0

C
U

G

1
1

U

C
G

1
2

G

U
C

1
3

U
G
C

1
4

U
G
C

1
5

G
U
C

1
6

U

C
G

1
7

C

U

G

1
8

U

G
C

1
9

C

U
G

2
0

U

A

C

G

2
1

A

G

U

C

2
2

C
U
3′

0

1

2

b
it
s

5′

1

A

U

C

2

G

A

C

U

3

G

C

U

4

C

U
G

5

U

A

C

G

6

U

G
C

7

G

C
U

8

G
C
U

9

U

G

C

1
0

U

C
G

1
1

U
C
G

1
2

U

G
C

1
3

G

U
C

1
4

U

G

C

1
5

U
C
G

1
6

U
C
G

1
7

A

U

G
C

1
8

G

C

U

1
9

U
C
G

2
0

C

U
G

2
1

C

U

G

2
2

A

G

U

C

2
3

A

C
U

3′

0

1

2

b
it
s

5′
1 2

G

A

U

C

3

A

G

C

U

4

C

U

G

5

U
C

G

6

U

C

G

7

G
C
U

8

G

C
U

9

G

C
U

1
0

C

U

G

1
1

A

U

C
G

1
2

U

C
G

1
3

U

G
C

1
4

G

U
C

1
5

G
U
C

1
6

U
C
G

1
7

C

U
G

1
8

A

U

G

C

1
9

G

C

U

2
0

C

U
G

2
1

U

C
G

2
2

G

U

2
3

A

G

U

C

2
4

G

C
U
3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

C

G

U

2

U

G

C

3

U

4

C

U

G

5

C

G

U

6

C

U
G

7

U
C
G

8

U
C
G

9

U

C
G

1
0

G

C

U

1
1

G

U

C

1
2

C

U

G

1
3

U

C
G

1
4

U

G
C

1
5

G

U

C

1
6

U

G
C

1
7

G

C
U

1
8

C

G

U

1
9

A

U

G

C

2
0

A

G

C

U

2
1

U

G

C

2
2

C

G
U

2
3

C

A

G

2
4

U

G
C

2
5

G

A

C

U

3′

0

1

2

b
it
s

5′

1

G

U
C

2

G

C
U

3

U

C

G

4 5

U

C

G

6

A

C

G

U

7

C

U
G

8

U

G
C

9

C

U
G

1
0

U

C

G

1
1

U

G

C

1
2

G

C

U

1
3

C
U
G

1
4

U

G
C

1
5

U

C
G

1
6

1
7

G

U
C

1
8

C

G
U

1
9

U

C

G

2
0

A

G

U

C

2
1

G

C
U

2
2

G
C
U

2
3

C

G
U

2
4

C

U

A

G

2
5

U

G

C

2
6

A

C

U

3′

0

1

2

b
it
s

5′

1

G

C

U

A

2

U

G

C

3

C

G
U

4

U

C
G

5

A

U

G

6

U

G

C

7

G

C
U

8

C

G
U

9

U

G
C

1
0

U

C
G

1
1

U

C
G

1
2

G

U

C

1
3

G

U
C

1
4

C

U
G

1
5

U

G
C

1
6

U

C
G

1
7

1
8

U

G
C

1
9

C

G

U

2
0

U

C

G

2
1

A
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G
C

8

U

C
G

9

C

U
G

1
0

G

U

C

1
1

G

U

C

1
2

C

U

G

1
3

U

G
C

1
4

U

G
C

1
5

U

C

G

1
6

U

G
C

1
7

G

C
U

1
8

C

U

G

1
9

U

G
C

2
0

G

C

U

2
1

U
G

C

2
2

C

G

U

2
3

2
4

U

C
G

2
5

3′

0

1

2

b
it
s

5′

1

G

U
C

2

C

G
U

3

C

U

A

G

4

A

C
G

5

G

U
C

6

G
U

7

C

G
U

8

U

G
C

9

C

U
G

1
0

U
C

G

1
1

U
G

C

1
2

C

1
3

C

G
U

1
4

U

G
C

1
5

U

C
G

1
6

U

C

G

1
7

G

U
C

1
8

C

G
U

1
9

U

C
G

2
0

A

G

U

C

2
1

G

C
U

2
2

G

U

C

2
3

C

G
U

2
4

C

A

U

G

2
5

A

C

G

2
6

C

U
A

3′

0

1

2

b
it
s

5′

1 2

G
C

3

G
U

4

U

C

G

5

C

U

G

6 7 8

G
U

9

1
0

C

A

G

1
1

U

C

G

1
2

G

C

U

1
3

U

A

C

1
4

1
5

U

C

G

1
6

U

C

G

1
7

1
8

1
9

C
U

2
0

C

G

U

2
1

A

G

C

2
2

C

G

U

2
3

U

G

C
2
4

G
U

2
5

U

A

G
2
6

G
C

2
7

G

A

U

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

U
A

2

G
C

3

C
U

4

G

5

G

6

G
C

7

U

8

G
U

9

U
C

1
0

U
G

1
1

A
G

1
2

G
C

1
3

G
C

1
4

C
U

1
5

C

1
6

U
G

1
7

U
G

1
8

U
C

1
9

A
U

2
0

C
G

2
1

U
C

2
2

G
U

2
3

G
C

2
4

C
U

2
5

U
G

2
6

U
G

2
7

C
A

2
8

G
C
3′

0

1

2

b
it
s

5′

1

C
A

2

C

3

U

4

U
G

5

U
G

6

A
C

7

C
U

8

U

9

G
C

1
0

G

1
1

C
G

1
2

U
C

1
3

U

A

C

1
4

C
U

1
5

G
C

1
6

G

1
7

C
G

1
8

C

1
9

U

2
0

C
G

2
1

G
C

2
2

G
U

2
3

C

2
4

U

2
5

G

2
6

C
G

2
7

U
A

2
8

C

2
9

U
3′

0

1

2

b
it
s

5′

1

C
U

2

U
A

3 4 5 6

U
G

7 8

U
C

9

G
U

1
0

1
1

G
C

1
2

C
G

1
3

1
4

C

1
5

1
6

1
7

G
C

1
8

U
G

1
9

G
C

2
0

U
C

2
1

U
G

2
2

G
C

2
3

C
U

2
4

2
5

2
6

2
7

C
G

2
8

2
9

3
0

C
U
3′
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14.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 15h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 36h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Embryo 60h, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

20
0

30
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

3′

(no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult female, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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Adult male, library 4:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

(no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)
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15 Extragenomic and extratranscriptomic reads matching extragenomic con-
tig #10883

15.1 Libraries #1 (total 5´ monophosphorylated small RNAs)

Embryo 8h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
10

0

(no read)
19-mers: 20-mers: 21-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G
3′

22-mers: 23-mers: 24-mers:

0

1

2

b
it
s

5′

1

U

2

G

3

C

4

U

5

G

6

A

7

U

8 9

A

1
0

G

1
1

C

1
2

U

1
3

U

1
4

G

1
5

U

1
6

A

1
7

G

1
8

A

1
9

G

2
0

C

2
1

C

2
2

U
3′

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

A
U

2

C
G

3

C
U

4

G
U

5

U
G

6

G
C

7

U

8

U
G

9

G
A

1
0

C
U

1
1

U
C

1
2

G
A

1
3

A
G

1
4

U
C

1
5

C
U

1
6

A
U

1
7

G

1
8

C
U

1
9

U
A

2
0

U
G

2
1

G
A

2
2

U
G

2
3

A
C

2
4

G
C

2
5

A
U
3′

0

1

2

b
it
s

5′

1

C
A

2

C

3

G

C

4

U

G

5

G

U

6

U

G

7

U

8

G

U

9

C

G

1
0

U

C

1
1

G

U

1
2

A
G

1
3

U
A

1
4

C

U

1
5

A
C

1
6

G
A

1
7

C

G

1
8

U

C

1
9

U

2
0

G

U

2
1

U

G

2
2

A

U

2
3

G
A

2
4

A
G

2
5

G
A

2
6

C

G
3′

0

1

2

b
it
s

5′

1

C

A

2

C

3

G

C

4

U

G

5

G

U

6

U

G

7

U

8

G

U

9

C

G

1
0

U

C

1
1

G

U

1
2

A

G

1
3

U

A

1
4

C

U

1
5

A

C

1
6

G

A

1
7

C

G

1
8

U

C

1
9

U
2
0

G

U
2
1

U

G
2
2

A

U
2
3

G

A
2
4

A

G
2
5

G

A
2
6

C

G
2
7

C
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C
A

2

C

3

G
C

4

U
G

5

G
U

6

U
G

7

U

8

G
U

9

C
G

1
0

U
C

1
1

G
U

1
2

A
G

1
3

U
A

1
4

C
U

1
5

A
C

1
6

G
A

1
7

C
G

1
8

U
C

1
9

U

2
0

G
U

2
1

U
G

2
2

A
U

2
3

G
A

2
4

A
G

2
5

G
A

2
6

C
G

2
7

C

2
8

U
C
3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)
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Embryo 15h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

40
60

80
12

0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U

2

G

3

U

4

U

5

G

6

C

7

U

8

G

9

A

1
0

U

1
1

C

1
2

A

1
3

G

1
4

C

1
5

U

1
6

U

1
7

G

1
8

U

1
9

A

2
0

G

2
1

A

2
2

G

2
3

C

2
4

C

2
5

U
3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1

C

A

2

G

C

3

U

C

4

G

5

U

6

U

G

7

G

U

8

C

U

9

U

G

1
0

G

C

1
1

A

U

1
2

U

G

1
3

C

A

1
4

A

U

1
5

G

C

1
6

C

A

1
7

U

G

1
8

U

C

1
9

G

U

2
0

U

2
1

A

G

2
2

G

U

2
3

A

2
4

G

2
5

C

A

2
6

C

G

2
7

U

C
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

A
C

2

C

3

C
G

4

G
U

5

U
G

6

G
U

7

U

8

U
G

9

G
C

1
0

C
U

1
1

U
G

1
2

G
A

1
3

A
U

1
4

U
C

1
5

C
A

1
6

A
G

1
7

G
C

1
8

C
U

1
9

U

2
0

U
G

2
1

G
U

2
2

U
A

2
3

A
G

2
4

G
A

2
5

A
G

2
6

G
C

2
7

C

2
8

C
U

3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)
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Embryo 36h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
20

0
40

0
60

0
80

0
10

00

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

3′

19-mers: 20-mers: 21-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2

U

3

G

4 5

U

6

G

7 8

U

9

1
0

A

1
1

1
2

C

1
3

1
4

1
5

1
6

U

1
7

1
8

G

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G
U

2

U
G

3

G
U

4

U

5

U
G

6

G
C

7

C
U

8

U
G

9

G
A

1
0

A
U

1
1

U
C

1
2

C
A

1
3

A
G

1
4

G
C

1
5

C
U

1
6

U

1
7

U
G

1
8

G
U

1
9

U
A

2
0

A
G

2
1

G
A

2
2

A
G

2
3

G
C

2
4

C

2
5

C
U
3′

0

1

2

b
it
s

5′

1

G

C

A

2

U
C

3

C
G

4

G
U

5

G
U

6

U
G

7

C
U

8

G
U

9

C
G

1
0

U

A

C

1
1

G
U

1
2

C

A

G

1
3

U
A

1
4

G

C

U

1
5

A
C

1
6

U

G

A

1
7

U

C

G

1
8

U

G

C

1
9

U

2
0

G

A

U

2
1

U
G

2
2

U
A

2
3

A
G

2
4

C

A

G

2
5

G

C

A

2
6

U

C

G

3′

0

1

2

b
it
s

5′

1

C

A

2

G

C

3

G

U

C

4

U

G

5

G

U
6

U

G

7

G

U
8

G

C

U
9

C

U

G
1
0

U

G

C
1
1

G

A

U
1
2

A

U

G
1
3

U

C

A
1
4

C

A

U
1
5

A

G

C
1
6

G

C

A
1
7

C

U

G
1
8

U

C
1
9

G

U
2
0

G

U
2
1

U

A

G
2
2

A

G

U
2
3

G

A
2
4

A

G
2
5

G

C

A
2
6

C

G
2
7

U

C
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C
A

2

C

3

G
C

4

U
G

5

G
U

6

U
G

7

U

8

G
U

9

C
G

1
0

U
C

1
1

G
U

1
2

A
G

1
3

U
A

1
4

C
U

1
5

A
C

1
6

G
A

1
7

C
G

1
8

U
C

1
9

U

2
0

G
U

2
1

U
G

2
2

A
U

2
3

G
A

2
4

A
G

2
5

G
A

2
6

C
G

2
7

C

2
8

U
C
3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

419



Embryo 60h, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
50

10
0

20
0

30
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

U

2

G

3

U

4

U

5

G

6

C

7

U

8

G

9

A

1
0

U

1
1

C

1
2

A

1
3

G

1
4

C

1
5

U

1
6

U

1
7

G

1
8

U

1
9

A

2
0

G

2
1

A

2
2

G

2
3

C

2
4

C

2
5

U
3′

(no read)

0

1

2

b
it
s

5′

1

C

A
2

C
3

G

C
4

U

G
5

G

U
6

U

G
7

U
8

G

U
9

C

G
1
0

U

C
1
1

G

U
1
2

A

G
1
3

U

A
1
4

C

U
1
5

A

C
1
6

G

A
1
7

C

G
1
8

U

C
1
9

U
2
0

G

U
2
1

U

G

2
2

A

U

2
3

G

A

2
4

A

G

2
5

G

A

2
6

C

G

2
7

C
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C
A

2

C

3

G
C

4

U
G

5

G
U

6

U
G

7

U

8

G
U

9

C
G

1
0

U
C

1
1

G
U

1
2

A
G

1
3

U
A

1
4

C
U

1
5

A
C

1
6

G
A

1
7

C
G

1
8

U
C

1
9

U

2
0

G
U

2
1

U
G

2
2

A
U

2
3

G
A

2
4

A
G

2
5

G
A

2
6

C
G

2
7

C

2
8

U
C
3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

420



Adult female, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C
1
1

U
1
2

G
1
3

A
1
4

U
1
5

C
1
6

A
1
7

G
1
8

C
1
9

U
2
0

U
2
1

G
2
2

U
2
3

A
2
4

G
2
5

A
2
6

G
2
7

C
2
8

C
2
9

U
3′

(no read)

421



Adult male, library 1:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

12

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1

A
2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C
3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1

C
A

2

C

3

G
C

4

U
G

5

G
U

6

U
G

7

U

8

G
U

9

C
G

1
0

U
C

1
1

G
U

1
2

A
G

1
3

U
A

1
4

C
U

1
5

A
C

1
6

G
A

1
7

C
G

1
8

U
C

1
9

U

2
0

G
U

2
1

U
G

2
2

A
U

2
3

G
A

2
4

A
G

2
5

G
A

2
6

C
G

2
7

C

2
8

U
C
3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

A
C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

422



15.2 Libraries #2 (3´ modified, 5´ monophosphorylated small RNAs)

Embryo 8h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

423



Embryo 15h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

424



Embryo 36h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

425



Embryo 60h, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

426



Adult female, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:
(no read) (no read) (no read)

427



Adult male, library 2:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
4

0.
8

1.
2

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:
(no read) (no read) (no read)
28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U
1
5

C
1
6

A
1
7

G
1
8

C
1
9

U
2
0

U
2
1

G
2
2

U
2
3

A
2
4

G
2
5

A
2
6

G
2
7

C
2
8

C
2
9

U
3′

(no read)

428



15.3 Libraries #3 (total 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
2

4
6

8
10

(no read)
19-mers: 20-mers: 21-mers:
(no read) (no read) (no read)
22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

3′

25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

0

1

2

b
it
s

5′

1 2 3

G

4

U

5 6 7 8 9

1
0

1
1

1
2

A

1
3

1
4

1
5

1
6

1
7

1
8

1
9

U

2
0

2
1

2
2

A

2
3

G

2
4

2
5

2
6

3′

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

A

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

429



Embryo 15h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

(no read)
19-mers: 20-mers: 21-mers:

(no read)

0

1

2
b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

3′

(no read)
22-mers: 23-mers: 24-mers:
(no read) (no read) (no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1

G

2

U

3

G

4

U

5

U

6

G

7

C

8

U

9

G

1
0

A

1
1

U

1
2

C

1
3

A

1
4

G

1
5

C

1
6

U

1
7

U

1
8

G

1
9

U

2
0

A

2
1

G

2
2

A

2
3

G

2
4

C

2
5

C
3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

3′

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

430



Embryo 36h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0
5

10
15

20
25

30

(no read)
19-mers: 20-mers: 21-mers:

(no read) (no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

3′

22-mers: 23-mers: 24-mers:

(no read)

0

1

2

b
it
s

5′

1

U

2

U

3

G

4

C

5

U

6

G

7

A

8

U

9

C

1
0

A

1
1

G

1
2

C

1
3

U

1
4

U

1
5

G

1
6

U

1
7

A

1
8

G

1
9

A

2
0

G

2
1

C

2
2

C

2
3

U
3′

(no read)
25-mers: 26-mers: 27-mers:

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

3′

(no read)

0

1

2

b
it
s

5′

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

3′

28-mers: 29-mers: 30-mers:

(no read)

0

1

2

b
it
s

5′

1

A

2

C

3

C

4

G

5

U

6

G

7

U

8

U

9

G

1
0

C

1
1

U

1
2

G

1
3

A

1
4

U

1
5

C

1
6

A

1
7

G

1
8

C

1
9

U

2
0

U

2
1

G

2
2

U

2
3

A

2
4

G

2
5

A

2
6

G

2
7

C

2
8

C

2
9

U
3′

(no read)

431



Embryo 60h, library 3:
18-mers:

RNA length (nt)

N
um

be
r 

of
 r

ea
ds

 (
pp

m
)

18 20 22 24 26 28 30

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

(no read)
19-mers: 20-mers: 21-mers:
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Adult female, library 3:
18-mers:

RNA length (nt)
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Adult male, library 3:
18-mers:

RNA length (nt)
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15.4 Libraries #4 (3´ modified, 5´ hydroxyl or polyphosphorylated small RNAs)

Embryo 8h, library 4:
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Embryo 15h, library 4:
18-mers:

RNA length (nt)
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Embryo 36h, library 4:
18-mers:
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Embryo 60h, library 4:
18-mers:

RNA length (nt)
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Adult female, library 4:
18-mers:
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Adult male, library 4:
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