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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.



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 |1st
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526~
Tlumina base
Qv

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
37 310 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
35 311 11 13 15 13 14 16 15 16 14 16 15 14 15 16 16 15 16 15 16 15 16 17 16 16
34 310 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 39 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 1110 12 11 11 12 12 12 14 12 14 14 15 14 13 13 15 14 14 15 13 15 15 14 14
27 3910 9 10 11 11 12 12 12 12 13 15 14 15 13 13 14 14 13 14 13 15 15 14 14
26 311 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 3910 8 11 13 11 13 11 13 11 12 14 15 13 13 13 13 15 12 14 12 13 14 14 13
24 38 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 12 138 13 12
20 2 09 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 1 1
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 8 810 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 9 910 9 9 9 9 9 910 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
1" 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 15 6 6 7 8 7 7 7 71 6 7 7 8 1 7 7 8 8 7 8 1 71 8 1 1
8 2 7 6 5 6 8 7 7 6 7 6 7 71 7 71 1 6 7 7 6 71 6 7 1 1 1
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 i 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 15 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 i 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 i 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 0O 4 5 0 0 2 1 0 1 1 2 2 3 2 2 2 2 2 2 1 2 1t 1 2 1 2




B. 5'-end SAGE from dmel

Galoulated
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526~

Tiumind base

el
0 T0 23 24 23 23 23 23 23 23 23 23 22 22 22 21 22 21 2l 21 21 21 21 21 20 19 2l
39 38 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 11 119 12 10 10 12 12 12 12 11 12 12 11 11 12 12 11 12 11 11 12 12 12
37 29 10 10 10 11 14 11 12 11 13 12 11 12 12 11 11 11 12 12 12 11 12 11 11 1
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 39 10 10 10 12 11 12 11 11 12 13 11 12 12 12 10 11 i1 11 1 12 11 12 1 i
34 2 9 9 11 9 10 9 10 11 10 12 11 12 12 11 12 11 4 10 A1 1 142 11 1
33 3 9 13 8 9 10 10 11 12 10 11 10 11 11 11 10 11 41 10 11 11 11 12 1 i i
32 39 11 129 10 10 11 13 11 41 42 11 11 11 12 41 42 11 A1 1 11 12 11 10 1
31 2810 10 8 11 9 8 11 11 11 11 11 11 10 11 11 11 11 11 11 11 10 11 11 1
30 2 9 9 910 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 9 810 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 9 810 11 10 10 9 9 9 910 9 9 9 9 9 10 9 9
21 2 6 9 7 910 9 9 1010 9 9 9 9 1010 9 9 9 9 9 9 9 9 9 9
20 2 7 8 7 8 811 9 81010 9 9 9 8 9 8 9 9 9 9 9 9 9 9 9
19 2 7 9 8 6 8 9 9 81010 9 9 8 9 8 9 8 9 8 9 9 9 8 8 9
18 2 6 6 7 7 8 8 8 810 9 8 810 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 t 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 1 8 71
14 2 7 7 5 6 7 8 8 8 8 8 8 8 8 7 7 7 8 7 8 7 7 7 1 1 71
13 ts5 7 7 6 7 7 7 7 7 9 7 8 8 7 7 1 17717171 1171 1
12 t 7 6 6 6 8 7 7 7 7 88 71 7 7 7 1 7 7 76 71 1 1 71 1
11 t 5 6 5 6 6 7 7 7 6 7 8 1 7 6 6 6 6 6 6 7 6 6 6 6 6
10 t 5 5 5 5 7 6 6 8 7 17 5 1 6 6 6 6 6 6 6 6 6 6 6 6 6
9 t 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 15 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 55 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 14 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 t 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 13 3 2 3 3 3 3 4 2 3 3 3 2 3 2 8 2 3 2 3 3 2 3 2 3
1 12 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 03 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




Table S2. Substitution patterns according to quality value. Observed numbers of bases are shown in the table.

A. Small RNAs from HT-29

Tamina
s o m w W w % M o\ @ w W ® W 2 2w B 4 W 2 a W 18 o uou n o & 71 6 5 4 3 2 1 Omms
pattern

=y TE0G0 15758 1560 THATT T TS 606 T 103 1773 71728 7226 2970 70T 2010 T5TR 27386 78450 29253 29641 31287 31778 G631 92658 39038 12917 33608 3331 92741 32188 SIEST 15005 1408
3 w5 w4 o0 900 10821105 1379 145 1572 1650 1776 212 2471 2006 2999 5203 3616 aust 50 s 647 7276 9705 10640 11629 15103 16220 17416

a6 s 0 @ % w2 W s 5 7268 wom 26 215 28 387 408 488

AU 2 B % 8 a0 ) %0 s w213 275 30 a6

CA 86 05 69 09 1 19 122 121 76 1 0 38 55 517 6%

o= 8689 807 6o54 523 sdss sz seez 291 w21 787 008 4710 w2 awr o

o6 5 9 0 9 s & 19 16 L) LT s 175182

U 2 T 2 @ oW w1 a2 % w0 w0 is e

G % B % @ x w2 2 % 55 50 L]

G0 1 2 o2 u w w4 00 4o & 6 a2 520 @5 054 1081 629 343
o= 9671 o931 oat0 10665 10625 11128 11349 11457 11709 11713 11721 12005 12232 12453 12549 12600 9538 4467 13903
U % B o 12516 0201 e 28 247 261 260 79 1462 20 1432 910
UA 2 % s W o2 % ow w4 O T} 72 s 18 208 100 556
use a0 A 3@ g om s o6 B0 6 % a2 4t 1 99 107 s 2001
Jres i % w ;M 2w % 4 w45 @ 4 4 ¥ % s 60 5 0 74 8 73 & o0 115 140 1@ is4 19 20 21 23 3 e oz 1o
U 40161898300 8692 8454 GG 8674 5105 6986 G600 0GB 907D 9114 162 G278 0247 9189 030D 0350 0304 0507 G201 201 603 GADS 9300 0208 9145 G204 020 G567 9553 7067 7682 7046 6693 6198 5101 5320 d6ds 2143 5326

B. 5'-end SAGE from dem/

Tomina
av

i o o w W w % W m  m w W W w2 w % W W 2 A W ® w1 " W9 & 7 6 5 4 3 2 1 Oms
pattorn

A a7 12095 1000 V224 1250 12175 T2IO1 V2% | VZ%% 1ZGd5 V797 V27T TGN VZ9U 90 VA VT VO 13710 TOTG0 V7N 06 VO VA% TATO\ VAET TAGEd V4510 43T VASS 14S03 TA9EA VAW 41T VIT7 T3 VA0 12683 12227 1T S T
3 79 a7 941 1043 1105 1227 1264 1285 1249 1385 1487 1633 1671 1735 1811 2008 2199 2963 2584 2055 2072 G146 352 0684 4086 432 4787 503 ST G171 6576 7215 7596 3959 667
a6 1 [} o2 a9 s o182 % wm 0w s oW % 2 44 4 2 s o4 % s 6 9 8 s 108
AU is 3 o %0 2 on ow w3 I % w5 6 % % 6 s 03 78 % o n3 o0 s s
CoA 114 180 5195 200 a2 2 207 2w 237 284 29 2 e an 2 a0 9 45 a2 sis s ses 513 s %02 o9 50 835
o= 3130 3125 372 a5 3 w62 9289 390 a0 465 398 27 w60 00 ST 60 %671 629 3667 w3 aez w7 a1 313 20 267 2021 106 269
6 n it L R T T B TR T ) 9 oe 252 % w5 2 q w0 a2 s % 4 212
oou 2 % % a2 7 w0 m ® U @ s w4 s W oe e non ow @ 101 m w m
G a o s & @ & 5 & @ 2 B 7 & 79 s 9 % 113 s w2 135 20 00 3
a0 o 81 s o4 0 15 102 26 121 13 12 10 e 4 10 1 20 244 244 206 a2 s 3w 00 s a5 621
=y 6369 o297 6489 G566 6536 6667 6564 6612 6769 6797 6940 6870 72 707 048 7150 7366 7533 7522 7596 629 7710 7931 7682 502 520 3124 2636
U a8 % S 64 2 660 62 18 a1 76 835 83l 895 o3 1036 1075 1280 1318 1303 1478 1630 1806 1876 2088 26 2% 285 2850 a5 o4
UA 2 3 B % 3 % % 5 41 5 45 49 5 6 5 5565 6 5 B @ 9 22 19 i s s a2
use 2 K s &2 0 6 0 78 0 88 94 19 05 8 w2 4 26 25 13 19 99 28 213 215 4 2 a2 a2 w6 s 16
Jrees 2 I % W m % 3 F 2 M % M 3 % 6 40 6 50 6 7% 5 7% B s 10 113 o 10 15 1w s w0 200
it} 108062 1824 1902 1945 1860 1607 1979 1983 191 202 1689 2009 2005 2007 2185 2041 2065 1974 2052 1998 2037 2001 2056 2025 2005 2035 1932 200 2003 1845 1126 1749 1578 5% 1as5 1389 7101105




Table S3. Substitution rates according to quality value. Observed relative error rates are shown in the table.

A. Small RNAs from HT-29

Tiamina

N 4w ® w w % 3% 4 W @ W W 26 m 2 2% 25 2 23 2 2 0 18 B 7 i 5 4 13 2 1 1 9 & 7 6 5 & 3 2 1 Omne
pattern

A>C CERZT OSTO OURRE O30 OSAEZ U3 OUEE TUT OV G0 OS2 GUT 0T GUE 0T OURET 03 OUSET 1020 OUTE 06 0WETs TURT 0SS GORMD 0STO OO U0 OUEZ DS 0SS 00 02T T0E OUR GO 0T GUTE 03 0Ts 03 0Ty
A>0 007589 00351 00202 00334 00315 00407 00185 00255 00239 00228 002 00202 00252 00225 00246 00257 00268

AU 0033195 0022 00239 00176 00144 00175 0013) 00125 00136 00113 00134 00175 00217 002

coA 0634921 0.7255 01481 07727 012 07143 07261 06937 08528 06343 06292

036 0083462 00882 00534 00605 0073 00603 00383 0059 01062 01433 00385 01207 01478 01877 01922 01799

cu 0301587 0.1863 0.1985 01667 01387 0.1422 01797 01365 01711 01464 0.1592 01333 0.1920 01873 01532 01585 01595 0.1735 01908

GA 0277778 01261 02086 02222 00755 0073 01076 00776 0066 00631 00594 00656 00617 00439 00508 0052 00258 00229 00219

I3 0194444 0.1933 00835 0.1368 01799 0.1838 01797 0.1954 0.199 01917 02009 01721 0.1738 0.1755 02006 02057 02873 02808 0282

U 0527778 06807 05978 0541 07446 07372 07124 0727 0733 07451 07397 07623 07645 07806 07486 07423 06369 06964 06961

UsA 02 02082 03235 02529 02073 02798 02096 0.1992 02262 0234 02179 02104 01866 01969 019 01301 01206

Ue 052 0453 03235 03765 04819 03292 04454 04462 04722 04433 0TI 04753 04793 04877 04963 06141 06329 06482 06229 05608
U6 0% 0312 02145 037 03300 03753 07688 03714 010D 03278 04 03478 03495 03019 0365 03015 07841 008 03737 03706 03108 D300 0045 03646 D3uts D392 090k 03143 05341 D31ek 031 018 0325 03708 07618 O2a%s Qp1ep 0254 7368 02928 0261 02808

B. 5'-end SAGE from dem/

Tamine

N o ® ¥ % % W % @ W % 26 2 2 2% 25 24 23 2 2 0 18 @ 17 i 15 4 13 2 1 1 9 & 7 6 5 4 3 2 1  Ome
A>C 0GBTTE2 05608 0855 090 55350 0957 096 0667 09551 09583 0953 096 0659 04701 09667 09703 08653 09702 05675 U9GG4 08719 09G4 09636 09703 0TI 07T
A5G 00172 0015 00163 00118 0019 00164 00146 00144 0014 001 0012 00114 00113 00142 0013 00103

AU 00219 003 00251 00299 0028 00236 00195 00154 00193 0 00205 00222 00168 00224 00174 00134

coA 08178 08407 08407 08267 05 08143 08049 0806 07668 08353 01796 07716 07607 08032 01822

056 00244 00326 00355 00152 00695 00633 0053 00606 00619 00514 0069 00753 00763 00622 0070

csu 01578 0.1266 01238 01281 0.1305 01218 0137 0.1334 01863 0.1133 01514 0.1531 01628 0.1346 01388

A 00684 00708 00751 00586 00532 00439 00542 00507 0049 00465 00476 00445 00486 0048 00557

o3¢ 011218 01289 01344 0.1263 01178 01537 01591 0.1462

U 082265 08056 07972 08029 08071 07977 07961 07988

UsA 026184 0297 02046 02734 03257 02226 02515 0284

e 08435 04497 045008 04438 0514 04515 05185 04507 04662 04861 05367 05419 05142

U6 02757 02327 02524 02816 03221 025371 02534 02335 02781 02134 02762 02151 02547 02604 01882 07097 02335 02003 02011 02485 02329 02396 026 02681 02215 02661 0261 07515 02166 02315 0245 02676 02505 0214 02082 02543 02407 02066 02219 02266 02436




Table S4. Tllumina data processing results for 5'-end SAGE reads

Short RNA Totalraw  QV filtered
reads reads

Redundant 8.275,008 7,093,538

reads

Non-redundant 4,575,275 2.513.538

Sequences

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

(dmel) genome.

Unigue |Non*unigue |
Perfect One Two Perfect One Two Non-aligned
match mismatch _mismatches| match mismatch _mismatches
Redundant 833,259 961,492 974,067 905493 1,038,590 1,090,609 | 4,058,847
——Percent| 11.7% 13.6% 13.7% 12.8% 14.6% 15.4% 57.2%
Nonwredundant | 141906 234987 345102 | 150439 257222 401,684 | 2704193
Sequences
——Percent 4.0% 6.7% 9.8% 4.3% 7.3% 11.4% 77.0%

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

Non-unique
One Two Non-aligned
mismatch _mismatches

Redundant 4,921,467 678,601 1,493,471

—Percent 69.4% 9.6% 21.1%
Non-redundant | 395937 658672 | 1458934
Sequences

——Percent| 39.7% 18.7% 41.5%

Table S7. ELAND alignment of small RNAs reads to the reference genome after clustering.

Unique Non-unique
perfect one two Perfect One Two Non-aligned
match mismatch mismatches| match mismatch _mismatches| " 28"
1:‘;“5’“’3“ 2714525 452179 294,408 | 2816897 564446 456206 | 428,689
——Percent|  63.6% 10.6% 6.9% 66.0% 13.2% 10.7% 10.0%
Non-redundant| ;54 599 96,002 122,165 | 207,812 145597 213,125 | 270,969
Sequences
——Percent|  21.4% 11.5% 14.6% 24.8% 17.4% 25.4% 32.4%

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

Unique |Non*unique |
Perfect One Two Perfect One Two Non-aligned
match mismatch _mismatches| match mismatch _mismatches
Redundant 833,259 961,492 974,067 905493  1,038590 1,090,609 | 4,058847
——Percent 11.7% 13.6% 13.7% 12.8% 14.6% 15.4% 57.2%
Non-redundant | 141956 234087 345102 | 150439 257222 401684 | 2704193
Sequences
——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 One Two Perfect One Two Non-aligned
match mismatch _mismatches| match mismatch _mismatches
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%
Nonwredundant | 501947 257,189 322559 | 326598 279293 376381 | 2531,266
Sequences
——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 QV filtered Reads with perfect or unique match

P uncalled base reads (£ 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






