
0

5

10

15

20

25

30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Base position

C
al

c
u
la

te
d 

qu
al

it
y 

va
lu

e
QV = 40

QV = 30

QV = 20

QV = 10

QV = 5

Supplementary Figure 1. Position-specific dependence of actual Illumina base-calling 
accuracy for the small RNAs sample. 
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Supplementary Figure 2. Relative error rates of error patterns normalized to the total 
number of error patterns. The horizontal axis shows observed error patterns, e.g., 
“A→C” indicates a cytosine substitution for adenine in the observed BAC reads, and its 
rate is normalized by the total number of “A→C,” “A→G” and “A→T” substitutions. 



1st
base

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26～

40 11 23 24 24 24 24 23 24 23 24 23 23 24 24 23 23 23 23 23 22 22 22 23 22 22 23
39 3 11 12 11 14 14 13 15 14 16 14 16 15 16 16 17 16 17 19 16 17 16 17 17 18 17
38 2 11 12 12 16 15 14 14 13 15 14 14 17 16 15 16 16 16 16 16 17 15 18 18 16 16
37 3 10 11 11 12 14 13 13 14 16 14 16 15 16 14 15 16 15 17 16 17 15 17 17 16 16
36 2 10 12 13 14 13 14 14 14 17 14 15 17 16 17 15 15 16 16 15 15 15 17 17 16 16
35 3 11 11 13 15 13 14 16 15 16 14 16 15 14 15 16 16 15 16 15 16 15 16 17 16 16
34 3 10 11 10 14 14 13 16 13 14 14 16 15 16 15 15 16 15 16 15 16 15 17 16 16 16
33 4 11 10 10 13 14 13 14 12 16 13 15 14 16 15 14 16 15 16 15 15 14 16 17 16 15
32 3 11 14 10 11 14 14 14 12 15 13 14 16 15 14 15 14 15 16 15 17 15 17 16 17 15
31 2 10 10 10 14 14 14 14 14 14 13 14 15 17 16 14 14 14 16 14 16 14 16 16 15 15
30 2 9 18 10 13 12 11 14 13 14 14 14 14 15 15 13 14 15 15 13 15 14 15 16 15 15
29 3 9 11 9 12 13 12 13 12 12 12 14 14 14 14 13 14 14 16 13 16 14 14 15 15 14
28 2 11 10 12 11 11 12 12 12 14 12 14 14 15 14 13 13 15 14 14 15 13 15 15 14 14
27 3 9 10 9 10 11 11 12 12 12 12 13 15 14 15 13 13 14 14 13 14 13 15 15 14 14
26 3 11 10 11 10 11 10 12 12 13 12 13 14 14 14 13 13 13 14 13 14 13 14 14 14 14
25 3 9 10 8 11 13 11 13 11 13 11 12 14 15 13 13 13 13 15 12 14 12 13 14 14 13
24 3 8 10 9 12 13 11 12 12 12 10 13 13 13 12 13 12 13 14 12 13 12 14 14 14 13
23 3 8 9 8 10 12 11 12 11 12 11 12 13 13 12 13 12 13 13 12 13 12 13 13 13 13
22 2 8 9 9 11 11 9 13 11 12 11 12 13 13 13 11 11 12 13 11 13 12 13 13 13 13
21 2 8 10 10 10 11 11 11 10 12 10 11 12 13 12 12 11 12 12 11 12 11 12 13 13 12
20 2 9 8 7 9 12 9 12 11 11 9 12 12 12 11 12 11 12 12 11 13 11 12 13 12 12
19 2 8 9 8 10 11 10 11 10 11 10 11 11 12 12 11 11 11 12 10 12 11 12 12 11 11
18 2 9 9 9 10 9 10 10 9 10 9 11 10 12 11 11 10 11 12 10 11 11 12 12 11 11
17 2 8 8 8 10 10 9 10 10 10 9 11 10 11 11 10 10 11 11 10 11 10 11 12 11 11
16 2 9 9 9 8 10 10 11 9 10 9 10 10 10 11 10 10 11 11 10 10 10 11 11 11 11
15 2 7 7 8 8 10 8 9 8 9 9 10 9 10 10 10 10 10 10 9 10 9 10 10 10 10
14 2 8 9 8 8 9 9 10 8 9 9 10 9 9 9 10 9 9 10 9 10 9 10 10 9 9
13 2 8 7 6 7 7 7 9 8 9 8 9 9 10 9 9 9 9 9 9 10 9 9 10 9 9
12 2 6 8 7 7 9 8 8 8 8 8 8 9 8 9 8 8 8 9 8 9 8 9 10 9 9
11 2 6 8 5 7 8 8 8 8 8 8 7 8 8 9 8 8 8 8 8 8 8 9 9 8 8
10 2 6 6 6 8 8 6 7 7 8 7 8 8 8 7 7 8 7 8 7 8 7 8 8 8 8
9 1 5 6 6 7 8 7 7 7 7 6 7 7 8 7 7 7 8 8 7 8 7 7 8 7 7
8 2 7 6 5 6 8 7 7 6 7 6 7 7 7 7 7 6 7 7 6 7 6 7 7 7 7
7 2 6 7 5 7 6 7 6 6 7 6 7 6 6 6 6 6 6 7 6 6 6 6 7 6 6
6 1 5 6 6 7 6 6 6 5 5 6 6 6 6 6 6 6 6 6 5 6 5 6 6 6 6
5 1 4 6 6 6 5 5 5 4 5 4 5 5 6 5 5 5 5 5 5 5 5 5 6 5 5
4 1 4 7 5 5 6 4 5 4 5 4 5 4 5 5 4 4 5 5 4 5 5 5 5 5 5
3 1 5 4 4 6 5 4 4 4 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
2 2 6 4 4 4 4 4 4 3 4 4 3 4 4 3 3 3 3 4 3 4 4 4 4 4 4
1 1 2 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
0 1 4 3 4 3 3 3 3 2 3 3 3 2 3 3 2 2 2 3 2 3 2 2 3 3 2

minus 0 4 5 0 0 2 1 0 1 1 2 2 3 2 2 2 2 2 2 1 2 1 1 2 1 2

 
Calculated

          QV
Illumina
  QV

Table S1. Quality values at individual positions calculated from observed data. Because QVs 

after the 26th base were not collected, the median value of 15th~25th bases was used instead 

as the observed QV.

A. Small RNAs from HT-29



 
Calculated

           QV
Illumina
  QV

1st
base

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26～

40 10 23 24 23 23 23 23 23 23 23 23 22 22 22 21 22 21 21 21 21 21 21 21 20 19 21
39 3 8 10 11 10 10 12 12 12 11 12 12 11 13 11 12 11 12 12 12 12 12 13 12 12 12
38 2 11 11 11 9 12 10 10 12 12 12 12 11 12 12 11 11 12 12 11 12 11 11 12 12 12
37 2 9 10 10 10 11 14 11 12 11 13 12 11 12 12 11 11 11 12 12 12 11 12 11 11 11
36 2 7 8 10 9 11 11 10 12 11 12 11 11 12 11 12 11 12 12 12 11 12 12 12 11 12
35 3 9 10 10 10 12 11 12 11 11 12 13 11 12 12 12 10 11 11 11 11 12 11 12 11 11
34 2 9 9 11 9 10 9 10 11 10 12 11 12 12 11 12 11 11 11 11 11 11 12 11 11 11
33 3 9 13 8 9 10 10 11 12 10 11 10 11 11 11 10 11 11 10 11 11 11 12 11 11 11
32 3 9 11 12 9 10 10 11 13 11 11 12 11 11 11 12 11 12 11 11 11 11 12 11 10 11
31 2 8 10 10 8 11 9 8 11 11 11 11 11 11 10 11 11 11 11 11 11 11 10 11 11 11
30 2 9 9 9 10 10 9 11 10 12 11 11 12 11 11 11 11 11 11 11 10 10 10 11 11 11
29 2 11 8 7 11 11 9 10 10 9 10 12 10 9 10 10 10 11 9 11 10 10 11 11 10 10
28 3 9 9 8 11 10 9 11 10 9 11 11 10 10 10 11 11 10 11 11 10 10 10 10 10 10
27 2 8 11 8 9 9 9 8 10 11 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
26 2 10 9 11 9 8 9 9 11 11 11 10 10 10 9 10 10 10 10 10 10 10 10 10 10 10
25 2 7 9 8 10 9 9 9 9 10 10 10 10 11 10 10 9 10 10 9 9 10 10 9 10 10
24 2 8 7 8 8 9 10 10 12 10 10 10 10 11 9 10 9 9 10 10 9 9 10 10 9 9
23 2 8 8 8 8 9 9 9 10 9 11 10 10 10 10 10 8 9 9 10 9 9 9 10 9 9
22 2 7 8 9 9 9 8 9 8 10 11 10 10 9 9 9 9 10 9 9 9 9 9 10 9 9
21 2 6 9 7 9 10 9 9 10 10 9 9 9 9 10 10 9 9 9 9 9 9 9 9 9 9
20 2 7 8 7 8 8 11 9 8 10 10 9 9 9 8 9 8 9 9 9 9 9 9 9 9 9
19 2 7 9 8 6 8 9 9 8 10 10 9 9 8 9 8 9 8 9 8 9 9 9 8 8 9
18 2 6 6 7 7 8 8 8 8 10 9 8 8 10 8 9 8 8 9 8 8 8 8 8 8 8
17 2 6 8 7 7 8 8 8 9 9 8 9 8 9 9 8 8 8 8 8 8 8 8 8 8 8
16 1 7 8 7 7 8 8 8 9 8 9 9 8 8 8 8 7 8 8 8 8 8 8 8 7 8
15 2 7 8 8 7 7 8 8 8 8 8 8 8 8 7 8 7 8 8 8 7 7 7 7 8 7
14 2 7 7 5 6 7 8 8 8 8 8 8 8 8 7 7 7 8 7 8 7 7 7 7 7 7
13 1 5 7 7 6 7 7 7 7 7 9 7 8 8 7 7 7 7 7 7 7 7 7 7 7 7
12 1 7 6 6 6 8 7 7 7 7 8 8 7 7 7 7 7 7 7 7 6 7 7 7 7 7
11 1 5 6 5 6 6 7 7 7 6 7 8 7 7 6 6 6 6 6 6 7 6 6 6 6 6
10 1 5 5 5 5 7 6 6 8 7 7 5 7 6 6 6 6 6 6 6 6 6 6 6 6 6
9 1 5 7 5 4 7 6 7 6 6 7 6 7 6 5 5 6 6 6 6 6 6 6 6 6 6
8 1 5 4 5 4 6 6 6 6 5 7 6 6 6 5 5 5 5 6 5 5 5 5 5 5 5
7 2 4 5 5 5 4 5 5 5 6 5 5 6 5 5 5 5 5 5 5 5 5 5 5 5 5
6 1 4 3 4 4 5 5 5 5 5 5 5 5 4 4 4 4 5 5 4 4 4 4 4 4 4
5 1 4 4 4 4 4 5 4 4 4 5 4 4 5 4 4 4 4 4 3 4 4 4 4 4 4
4 1 2 5 4 3 4 4 4 5 4 4 4 4 4 3 4 3 4 4 3 3 3 3 3 3 3
3 1 3 2 3 3 4 3 4 3 3 3 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3
2 1 3 3 2 3 3 3 3 4 2 3 3 3 2 3 2 3 2 3 2 3 3 2 3 2 3
1 1 2 2 3 3 3 3 3 2 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
0 0 3 3 3 3 3 2 2 3 4 2 1 3 2 2 2 2 1 2 2 2 1 2 2 2 2

minus -1 0 1 1 3 2 1 3 3 3 2 2 3 2 3 2 2 3 2 2 1 2 2 2 2 2

B. 5'-end SAGE from dmel
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Table S4. Illumina data processing results for 5'-end SAGE reads 

Short RNA
Total raw

reads
QV filtered

reads
Redundant
reads

8,275,008 7,093,539

Non-redundant
Sequences

4,575,275 3,513,538
 

 
Table S5. ELAND alignment of 5' -end SAGE short reads to reference Drosophila melanogaste
 (dmel) genome.  

 
 
Table S6. All-against-all pair-wise ELAND alignment of 5' -end SAGE reads. 

Non-unique
One

mismatch
Two

mismatches
Non-aligned

Redundant 4,921,467 678,601 1,493,471
        --Percent 69.4% 9.6% 21.1%
Non-redundant
Sequences

1,395,932 658,672 1,458,934

        --Percent 39.7% 18.7% 41.5%  
 
Table S7. ELAND alignment of small RNAs reads to the reference genome after clustering. 

 
 

Table S8. ELAND alignments of 5' -end SAGE reads to the reference genome before clustering.  

Unique Non-unique
Perfect
match

One
mismatch

Two
mismatches

Perfect
match

One
mismatch

Two
mismatches

Non-aligned

Redundant 833,259 961,492 974,067 905,493 1,038,590 1,090,609 4,058,847
        --Percent 11.7% 13.6% 13.7% 12.8% 14.6% 15.4% 57.2%
Non-redundant
Sequences

141,926 234,987 345,102 150,439 257,222 401,684 2,704,193

        --Percent 4.0% 6.7% 9.8% 4.3% 7.3% 11.4% 77.0%

Unique Non-unique
perfect
match

one
mismatch

two
mismatches

Perfect
match

One
mismatch

Two
mismatches

Non-aligned

Redundant
reads

2,714,525 452,179 294,408 2,816,897 564,446 456,206 428,689

  --Percent 63.6% 10.6% 6.9% 66.0% 13.2% 10.7% 10.0%
Non-redundant
Sequences

179,599 96,002 122,165 207,812 145,597 213,125 270,969

  --Percent 21.4% 11.5% 14.6% 24.8% 17.4% 25.4% 32.4%

Unique Non-unique
Perfect
match

One
mismatch

Two
mismatches

Perfect
match

One
mismatch

Two
mismatches

Non-aligned

Redundant 833,259 961,492 974,067 905,493 1,038,590 1,090,609 4,058,847
        --Percent 11.7% 13.6% 13.7% 12.8% 14.6% 15.4% 57.2%
Non-redundant
Sequences

141,926 234,987 345,102 150,439 257,222 401,684 2,704,193

        --Percent 4.0% 6.7% 9.8% 4.3% 7.3% 11.4% 77.0%



 
Table S9. ELAND alignments of 5' -end SAGE reads to the reference genome after clustering. 

 

  
 
 

Unique Non-unique
Perfect
match

One
mismatch

Two
mismatches

Perfect
match

One
mismatch

Two
mismatches

Non-aligned

Redundant 1,227,736 954,777 891,090 1,334,982 1,024,966 999,236 3,734,355
        --Percent 17.3% 13.5% 12.6% 18.8% 14.4% 14.1% 52.6%
Non-redundant
Sequences

301,947 257,189 322,559 326,598 279,293 376,381 2,531,266

        --Percent 8.6% 7.3% 9.2% 9.3% 7.9% 10.7% 72.0%

 

Table S10. BAC sequencing data. 

Sample Raw reads
Reads without
uncalled base

QV filtered
reads

Reads with perfect or unique match
(< 2 mismatches) && without polyN

Small RNAs 2,358,411 2,290,849 1,937,999 623,969

5'-end SAGE 3,214,493 2,960,318 2,839,995 1,217,785  

 




