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Table S2: Experimentally tested introns.
This table lists the loci and sequences of the tested introns, the used primers and

the results. o ] )
The first column indicates the experimental result: pos = verified; neg = no tran-

script; neg* = RT-PCR amplified a unspliced or too short transcript. We tested ex-
pression in the following stages: E=embryo; L=larva; P=pupa; M=male; F=female.
The expression signal is indicated by 4+ = expressed; - = not expressed; 0 = neg-
ative for all stages. As the expression intensity for one intron should be roughly
comparable between different stages (same experimental condition, same primers),
we indicate variation as + and ++. Note that the expression intensity is not com-
parable between different introns.

result | locus | fwd primer | rev primer | E | L | P

[ M ]

introns in putative mlncRNAs

pos | chr2L:17486220-17486296:+ | aatatggactgttgtgagctg | ttgtcgtaataatcgeccaag | + | - | -
GTAATGAATTTGTAATGCTATCAAAACAGGGCTTTTTAATCATATTACTATTTTATTTTCATTTTTTGTTTGTAAAG

pos | chr3L:11950619-11950679:- | atttttttttgecagtgegge | tagagtggtcggttactatgga | - | - | +
GTAAATGTGCCGATCGGTTAACCAGTATAATGTCTAGGAAAATAATTTTTTACATTTCTAG

pos |chrSL:12771073-12771124:— |gcctaagagatoaaeagctgggaa | gctattggcettcaaacaactgega | —+ | + | +
GTGAGTGGGGCTTTTCTAGCTTAATCCTTGTTTAAATGCGAATCATAAATAG

pos | chr3L:7469008-7469065: + | acctagttgcatgettcattge | aaagtgggtgacgtcctctg | - | + | +
GTAGCTCCTTATAGGGTTCTTCTGAATCAGTAATATGCATATTCTAAAATTATTTCAG

pos |chr4:285056-285111:+ |tcgaacotccgatccacggaa |tgtoaggatcactatgatctcttcgtt | + | + | +
GTTTGTATATTTAATGTCTTTTTATAATAATATTTTGATAAATAGTAAATTTTAAG

pos | chr2R:2907741-2907800:+ | tttttaccttgectggtge | acgatacccacagcaatcc | - | - | +
GTAAGTTTTTCAAATTGGCTGCAAATGAACCAAACTAATCGATCATCTTATGATTAAAAG

pos | chr2R:2906739-2906797:+ | cacttgatcctgttcgacttcca | cctcagggttcgggtatage | + | + | +
GTAGGTAAATATGTATGATTATTGCAATATTGATCGTTTATTCTATTTATTAATTTCAG

neg | chr2R:10106353-10106417:- | cgaaagtcaggcactgcttcg | tcgeccggaagataatgecacc | 0 | 0 | 0
GTGAGCACTTGAAGAGTGCTAATTGATTAAGGCAAAAGCAAAAGCAAGTGAACCGCGATTTGTAG

neg | chr3R:5977483-5977539:- | tgttcagtgttegtgttgea | ggaattgaacttgtacgaccegtg | 0 | 0 | 0
GTTAGTAAGATACCATATATCAAGAGTTTCGGATTAAAAAGTATAGTTATCTCCAAG

neg | chr2R:10510037-10510091:4 | gaaattgcagacctaacct | tcacggatatcaaacggt | 0 | 0 | 0
GTAATTTAAACTTAAATTACTATATAACACTAAAATCAGTTTAATTGATGATAAG

neg | chrX:4142467-4142529:+ | ccctgaatagagctcagtttge | tgttcgtcacactcagagaggac | 0 | 0 | 0
GTAAGTTATTTCATATTTTCCCATGAGCTTAAAATGGAAACTTAAACCAACATTTTGAAATAG

neg | chr2R:2911578-2911644:+ | gtttggggtggtcgaageca | cgtaaacacaacgtacagtgtgca | 0 | 0 | 0
GTAAGAATAAACACGTTTTTATCTTTAGACTTAACAAAATCATTTAAAATCAAATTTGTTTGTTCAG

introns belonging to putative protein-coding genes

pos | chr2R:19040486-19040544:+ | caccttgacttgggtgatgctcag | gatagcagcgtgetctgetge | - | + | +
GTGAGAGATACAATAAAAACGCGGTGTATTTCCAAATGAAAACCCATTTTCCCGGTCAG

pos | chr2L:17486655-17486729:+ | tcgttacaaaacgctgacaacacc | tcggagtctggetcatcceca | + | - | -
GTAAGTTTCGTAGTGACTCAATATTAACTTCAATGGCCATGTATTTACCTATTATTTACCTATTTTTGCCACCAG

pos | chr2L:13119936-13119995:+ | gcatacgcaacaacacctgtc | ggtcatatcgttgtacttgecagte | - | - | +
GTAAGTTTTAAATCTCACATAACGCCAAATTGTAATTTATATATATATACATTTTTTAAG

pos | chr2R:12268491-12268550:4- | caatctggagggcagaatgg | ttccgatgegattgagtgtgea | + | ++ | -
GTATTTTTCATATGGCTTTTCGCAAAGAATTACTCTGTTTATAGCATCTGTTTTTATTAG

pos | chr2R:7751812-7751876:4 | ctgcattaaattgcgcagagectg | cacttacgattaaagctcecgecca | - | + | -
GTAAGTTTGGGGCTGGCAGATCCATTTAAATGATCACCCTGGTAATGCATCCCACCTTCATCTAG

pos | chr2R:7732172-7732229:+ | atcaggtgtctctgaageggta | ccggtaggttcttgagtageca | - | + | +
GTTAACCTGAAGCAAAATTAATTGAGGAAATATTCTTAAGAATCCTGTGATTTTGCAG

pos | chrX:7223271-7223350: 4+ | ctgctacttegeegttgeca | gcatagcctttttgaacgtgggea | + | + | ++

=

GTAATATATATAGGTAGATATATATATATATATAATATTTATGTAATTGCAATTCCACAATTTCTATTTAATGTTTGCAG

+

pos | chr2R:20502310-20502367:- | ctgtgggtcatcttgegggte | cgcaacgacatcgagtacga | - | + | +
GTGAGTATTCTCCTCAGAGCCGTCTGTTTATCCCGCACTGCCCAGTGTCGTCTTCCAG

[+

+




result | locus fwd primer rev primer E L P M F

pos chr3L:5122667-5122722: 4 ccgagcattaaacaatgtggecte aaagtgctcaagccgcagtc - - + + +
GTGAGTTATTTAAATAAACCATAATTTTAATACATAAAGTACTACTTCTTAAGCAG

pos | chr3L:4473080-4473137:4 | gcttacagtcactggeactttage | atgatgcegetggtgettgtg | - | ++ | + | - | -
GTAACGGATCAACGATAGGTTCTAGGTTCCGCATTTCACCAATCCATTTTTATTTTAG

pos | chr2L:19966361-19966419:- | gtttcaaatcatggccagcagac | gagtgatgatgeccgetggtg | - | - | - | ++ | +4+
GTAAGATCCTTAGATTTGCTTATATCCTTTTGGAATCAACAGAAACCTTTAACTTTCAG

neg* | chr2R:14499932-14499987:- | ggcattgtccaagecctage | ggacaagagcatggcccage | + | + | + | + | +
GTAAGTGAATACTTTTATCCTTAAATTTGTAAAGATATCCAATCGCTGTTCTACAG

neg* | chr3L:13129956-13130018:+ | cttttggaggccatatgegagg | gaacaatcccttcgtgatcca | - | - | + | + | -
GTGAATCATCTAATAATTCAATTTGTATTTTTGAAATATTTAAAAGTTCATTTTTTTATTCAG

neg* | chrX:16207852-16207912:+ | cacccacttgaaatgcccca | tcaatttcccatcegtgetece | ++ | ++ | ++ | ++ | ++
GTATGAAAACGCCGATATCAGCTATGGAATACTATTCTTATCTATATATTTTCTATTTCAG

neg* | chr3R:18595958-18596014:- | aagtcagtgccagacagttc | tgatggggttttcgatgeca | ++ | ++ | ++ | + | +
GTAGGTTTCCAAGTAACTCGGATTGTGAAAAAGTGGTAATAAATTTATTCCATATAG

neg | chr2R:14119561-14119613:4 | tacttagcacttcgcagagctg | ggaatatcttgccagccaaaatgg | 0 | 0 | 0 | 0 | 0

GTGTTTGTATTCTTTACAACTTTGGGACGTTTTTTAATTGATTTGATTTCTAG

neg | chr3L:19947195-19947245:- | cactgtgatacaaatgtctcccga | ttcgaacccataagtgctgaage | 0 | 0 | 0 | 0 | 0
GTATGTATATAATATAATTAAAGATGGTTTTTACAAAATATATGTATTTAG
Table 2:




Table S3: Experimentally tested orthologous introns.

This table lists the loci, the used primers and the results for experimentally tested orthologous introns. The given sequences are the
spliced partial transcript (not the predicted intron). The first column gives the corresponding D. melanogaster mlncRNA. We tested
expression in the following stages: L=larva; P=pupa; M=male; F=female. The expression signal is indicated by + = expressed; - =
not expressed; 0 = negative for all tested stages. As the expression intensity for one intron should be roughly comparable between
different stages (same experimental condition, same primers), we indicate variation as + and ++. Note that the expression intensity is
not comparable between different introns.

n.o. = no ortholog, n.t. = not tested, n.d. = not detected in any tested stage.

| mincRNA | species | location | fwd primer | rev primer | E | L | P | M | F |

D. simulans | chr2L:17100710-17190786:+ | ACAACCAACAACATGGACTG | aataarccccaaacracteere [ o |+ [ - [ + |
TACAACCACAACATGGACTGCTGTGAGCTGCCGGAAATATTTTTGAGCTTCCTCAACGACCTCTTCTTCTCGGACATAACTGATGAGGAGTACTTTGGCGATT
ATTA

36010 D. erecta | scaffold_4845:6762561-6762620:- | AATATGGACTTCTGTGAACTGC | AATAATCGCCAAAGTACTCCTC | nt. | + [ - | + | -
TATGGACTTCTGTGAACTGCCGGAAATATTTTTGGGCTTCCTCAACGACCTCTTCTTCTCAGACATAACCGATGAGGAGTACTTTGGCGATTA
D. pscudoobscura | chrd_group3:10952381-10952448:- | CAAAATCCCGCAAGTATCCAG | AATCACCAAAGTAATCCTCGTC | ot | + [ + | + | -
CAAAATCCCGCAAGTATCCAGAATTATATCATACACCATGGATTGCTGTGAGCTTATTGAAATATTTCTGGCTTTCCTCAACGATTTATTCTTCTCCGATATA
ACGGACGAGGATTACTTTGGG
D. simulans | chr3L:11319476-11319536:- | TTTTTTTTGCAGTGCGGO | Tccarracrarccacaccac [ ne | - |+ [ - ] -
TTTTTTTTGCAGTGCGGCAAGGATCTGTTCTTATCTACGTAGGATTGTTGGCTTTCATTGCAATTGTCGATTGCCAGGAAAACAATAATCTCGTGTCCATACTA
ACCGA
D. erecta | scaffold_4784:11940187-11940247:- | CAGAACAAATTCGGAGGACAC | CAGAAGGCACATAATCCTGAAC [ nv. | - [ + | - | -

. CAGAAGGCACATAATCCTGAACCCTTAGGGCATTGACAAATAATTTTTTTTTGCAGTGCGGCAAGGATCTGCTGTTATCTGCCTAGGATTGTTGGCTTTCATTG
CAGTTGTTGACTGCCAAGCAATCAATAATCTCGCGCCCACACTAACCGAACACTCTATACAATGCCCACCGTTCGACGATCCCTACCACAATGTGATGTTGCCA
TATCCCAACGACTGTCGCAAGTATTACGTATGCCAAAAAGGACGCGCCTTCGAGTACCAGTGTCCTCCGAATTTGTTCTG
D. pseudoobscura | chrXR_group6:1941812-1941865:- | TGGAGGTGAGGCATATAATGAC | TGGAATGGCAGTAACACAAC | ot | - [ + [ - | -
TGGAGGTGAGGCATATAATGACGTGGCCATCAATGCTGACATGTCTATTGGGATGGGACAATGCCCACCCTACGATGATCCCGGCCGCGTTGTGTTACTGCCAT
TCCA
D. simulans | chr3L:12157582-12157632:- | ACAGCCCTTAGATGACGATG | cccrraanacaacraceaac [ o | + [+ [ ++ | +

69E2 ACAGCCCTTAGATGACGATGGTATATGCATGAAGAATCTATTTGGTTCGCAGTTGTTTCAAGGCA
ACAGCCCTTAGATGACGATGGTATATGGTTTGAATGCAATGTGCCCTTTCGAGTAAATATTCCCTTTCCTATTAGCATGAAGAATCTATTTGGTTCGCAGTTGT
TTCAAGGCA




mIncRNA | species | location | fwd primer | rev primer | E | L | P | M | F |
D. erccta | scaffold_4784:12778685-12778735:-- | TGAACAGCCCCTTGATGAC | cccrceaaaracercaeaac [ ot | + [ + [ ++ | -
TTGAACAGCCCCTTGATGGCGGATGGCATATGCATAAAGAATCTATTTGGTTCCCAGCTATTTCCAGGC
69E2 TTGAACAGCCCCTTGATGACAATGGCATATGGTTTGAATGCAATGTGCCCTTTCGAGTAAATATTCCCTTTCCTATTAGCAGAAGAATCTATTGGTTCCCAGCT
ATTTCCAGGC
D. pseudoobscura | chrXR_group6:11702713-11702778:+ | ACGACAATCAAGTCAAATCCC | GACATTGCACTCGAACCAAAC [t | + | + [ + [ -
ACGACAATCAAGTCAAATCCCTCTAAAAAACGACCTGCAAAGTTGGCGGTGGACAGTATTAATACTGATGGTGTTTGGTTCGAGTGCAATGTCA
D. simulans | chr3L:6988970-6989027: + | GCACTTCTTTCTCTGGCATTTG | ACOGATAAGCCCGTGTTGAG | nt | - [ - | + | -
TGCACTTCTTTCTCTGGCATTTGGAATTTATGGAACGATTATGAATACAATCTTCATAATTCGATTGCTGATGTTCGTGTTGATAACATTCTGCTTATTCAAGA
TAGTCATGTGGATAGTGTGTAAGAATCTGTCGCCAATGTCAGCGGAGGACGTCACCCACGTATGGTTCCAGCTCAACACGGGCTTATCG
D. erecta | scaffold_4784:3866115-3866172:- | ATGCGAAAGACGAACACC | TaageacacaTTCTTACACAC [t | - [ + | + | -
66A2 ATGCGAAAGACGAACACCATGAGATTGCCGCCAACTTAAACCTAATAGCCTGCTTCATTGCACTTATAACATTGATATTTGCGAATTTATGGAACCGATTATGAAA
ACACTCTTTGTAATTAGAATGCAGATGTTCATACTGATATCATTCTGCTTAGTTAAGATAGTCATGTGGATAGTGTGTAAGAATCTGTCCCCA
D. pscudoobscura | chrXR-group6:1469444-1469507:+ | CTTCGTCTTGAACTCCTTCC | TCCAGAGCGACATCTTTCC [oe. | - [ - [ + 1 -
CTTCGTCTTGAACTCCTTCCTTATAGCCATCCTCTGTGCGGGCCTATATGCGGCGATACGCCAGAATCTCAAGCTTATGCAAATGCTTATTTTCGCATTGGTAA
GOTACTTCCTGGAAAGATGTCGCTCTGGA
D. simulans n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o.
D. erecta scaffold_4512:1016083-1016139:- TAGTGGACCCTCAACCAAGCAG GGCTTTCCGCCAGATCACTATG n.t. + + + +
TAGTGGACCCTCAACCAAGCAGTTTATCAGATGTCGCTTTCGAACCTCCGATTCAAGAAATGCGGAATGACCATATCAATGATTTAAATAACTTTGATTTAAAA
102B1 AATGGCTAGATAAGCAGGCGGGTCGTGGTATCGGCGGAAGGCC
D. pseudoobscura | Unknown_group_723:2863-2916:- | AATCATTCAGATGAGTCGTCAG | TGACTAACAGAGCCATACCC [oo. [ + [ + [ + ] +
AATCATTCAGATGAGTCGTCAGTAGTTCAAAACAGCGACGCAACAAGTTCTGCAGATGAGGTTTTCGAGTATCCGAGACAAACGAAAGGGTATGGCTCTGTTGG
TCA
D. simulans | chr2R:1708382-1708441:+ | TTTTTACCTTGCCTGGTGC | crararaarrccaccatacce [ o | - [+ [ 4+ |
TTTTACCTTGCCTGGTGCACTGCTTCAAATATTATTCCTGGGAGAAATGTGAACCAGTTAATTTTGAAAATATGTTATTTTTGTCGGCTTGGGTCGGCGCCAGT
42E5-1 GGATTGOTGTGGGTATCGTCGAATTTCACAG
D. erecta n.d. n.d. n.d n.t. 0 0 0 0
D. pseudoobscura n.d n.d. n.d. n.t. 0 0 0 0
D. simulans chr2R:1707301-1707356: + TCGACTTCCAAGGAGAACAC TTCGGGAATAGCTTGCGAC [oe [ - ] - [ + 1 -

42E5-2

TTCGACTTCCAAGGAGAACACTTGGGTACCAATGAAAAAGTTCACAACTACTTTGGTATCGGGCTTATGTTGGTCTCCCTTCTAACAGTCGCAAGCTATTCCCG
AA

D. erecta n.d. n.d. n.d. n.t. 0 0 0 0

D. pseudoobscura n.d. n.d. n.d. n.t. 0 0 0 0

Table 3:
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Fig. S 1. Three predictions in our test set initially considered as false are likely to be real introns.
(A) Potential misaligned intron: As shown in the UCSC genome browser screenshot, the RefSeq and FlyBase annotated intron is exactly shifted by one position upstream,
leading to AG - TA intron boundaries. Our predicted intron (SVM probability 1.0) provides canonical GT - AG boundaries that are conserved and show characteristic splice
site evolution. A single A/G SNP at the last position of the upstream exon would lead to a G in the transcript and a correct alignment.
(B) Potential missing part of the coding sequence: The upstream gene CG13308 has no annotated 3> UTR. A BLASTX run with the sequence downstream gives multiple hits
in several Drosophila species, making it likely that this downstream part belongs to the gene with the incomplete 3’ end. Our predicted intron (SVM probability 1.0) would
bridge the upstream and downstream coding part without changing the reading frame.
(C) Potential missing part of the coding sequence: As in (B) the upstream gene (CG11670) has no annotated 3> UTR. The UCSC browser screenshot shows a conserved protein
coding part downstream (that can also be found by a BLASTX run), which is not annotated in RefSeq or FlyBase. The upstream and downstream coding part is exactly split

by our predicted intron (SVM probability 1.0).



A ROC curve for intronsin coding regions (AUC = 0.9880)
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Fig. S 2. SVM performance for different intron classes.

We compared the performance of the SVM for introns that reside in UTR vs. CDS (A) and introns that are between 40 and 60 nt long
vs. between 61 and 81 nt long (B). The performance for CDS introns is better than for UTR introns, as the true positive rates are lower
for UTR introns. However, very low false positive rates indicate that a subset of UTR introns can still be predicted with high specificity.
The performance for introns longer or shorter than 60 nt is similar, probably because our features are designed to be independent of the
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ROC curve for introns in untranslated regions (AUC = 0.9055)
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length. Longer introns have a lower true positive rate but also a slightly lower false positive rate.
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Fig. S 3. Example of a confirmed intron prediction belonging to an incomplete CDS.

A predicted intron (blue) is located upstream of the protein-coding gene CG15685, for which no 5’UTR is annotated. CONTRAST and NSCAN
predictions (not shown) suggest that this intron belongs to the incomplete CDS. Our prediction is confirmed by one EST (EW713159),
recently sequenced in the MODENCODE project.

150 bp

12771150 12771100 12771050 12771000
| | | | | { | | | | | | | | | | | | | | :chr3L

|
AGACGCCTAAGAGATCAACAGCTGGGAATAT TGAACAGCCCTTAGATGACGATGGTATATGGTGAGTGGGGCTTTTCTAGCTTAATCCTTGTTTAAATGCGAATCATAAATAGGTTTGAATGCAATGTGCCCTTTCGAGTAAATATTCCCTTTCCTATTAGCATGAAGAATCTATTTGGATCGCAGTTGTTTGAAGCCAATAGCAAATATC
predlcled |mron

sequenced splice variant 1

sequenced splice variant 2

Conservation

o, s a0 s
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Fig. S 4. MIncRNAG9E2 is alternatively spliced.

MIncRNA69E2 produces two transcripts differing by the use of the acceptor site, visible as two bands in Fig. 6. While the proximal
acceptor that corresponds to the predicted intron is deeply conserved, the distal acceptor located 48 nt downstream is only conserved in
the melanogaster subgroup. Conserved sequence parts that are excluded in the shorter splice variant might suggest that both transcript
differ in their function.
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Fig. S 5. Genomic location of intron mlncRNA102B1-1.

(A) The experimentally verified intron mIncRNA102B1-1 in combination with spliced ESTs indicates the existence of a longer transcript
in D. melanogaster.

(B) The orthologous intron in D. yakuba is confirmed by a D. yakuba EST.
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D.melanogaster TGGAACGATAATGAATACAATCTTCATAATTCGATTGCTGATGTTCGTGTTGATTACATT 11

D.pseudoobscura TGCGGCGATACGCCAGAATCTCAAGCTTATGCAAATGCTTATTTTCGCATTGGTAAGCTA
*k  kkkkk * % k% * k% k k kkkk kk kkkk kkk ok k %

D.melanogaster CTGCTTATTCAAGATAGTCATGTGGATAGTGTATAAGAATCTGTCGCCAATGTCAGCAGA 1

D.pseudoobscura CTTCCTGGGAAAGATGTCGCTCTGGATCGTTGCTGGGAACCAGGGAGGAGTCGTCGAG(
*k % % *kkkk * kkkkk kk  k kkk k% * % *

D.melanogaster GGACGTCACCCA 189

D.pseudoobscura GGTGGTCAC-—- 183

k%  kkkkk

B mincrRNAG9E2

D.melanogaster CAATCCTAAACGTAGAAGAGAACGTAAAAAGACGCCTAAGAGATCAACAGCTGGG—-AAT!
D.pseudoobscura CAAGCCGAAGCGTACGACAATCAAGTCAAATCCCTCTAAAAAACGACCTGCAAAGTTGGC
*kk kk kk kkkk k% k*kk Kk kkkk k k Kk k kk %
D.melanogaster ATTGAACAGCCCTTAGATGACGATGGTATATGGTTTGAATGCAATGTGCCCTTTCGAGTA 1
D.pseudoobscura  GGTGGACAGTATT--AATACTGATGGTGTTTGGTTCGAGTGCAATGTCCCCTTTCGGGTC
*k kkkk  k  kk kkkkhkk ok ARkAkk kk kkkkkkkk kkkkkhkhkk kk
D.melanogaster AATATTCCCTTTCCTATTAGCATGAAGAATCTATTTGGATCGCAGTTGTTTGAAGCCAAT 17
D.pseudoobscura  AAGATACCTTTCCCCATTTGTACGCAAAACCTGTTTGGGAATTCGCTACCCGCTGGCCCC

*k kk kk kk kk kkk k ok k * k% k% *hkkkk * % * * %

Fig. S 6. Conserved expression of transcripts with low sequence conservation.

A ClustalW alignment of the sequence up- and downstream of the conserved intron mlncRNAG66A2 (A) and mlncRNAG9E2 (B) shows
little sequence similarity between D. melanogaster and D. pseudoobscura. Still, both introns belong to a transcript that is expressed in
both species. The sequences do not contain the intron, thus represent the spliced transcript.
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Fig. S 7. Example of a false negative prediction.

This intron gets a low SVM probability (0.003) for being a real intron, likely because the entire intron resides in a region of high
sequence conservation (indicated by high PhastCons scores). The downstream gene CG16739 probably has two transcription start sites
(downstream start supported by two ESTs and one mRNA, upstream start supported by one EST) and the transcript derived from the
upstream start site contains our intron prediction (blue bar). It is tempting to speculate that the high intronic sequence conservation is
due to overlap with promoter elements crucial for the downstream transcription start site. Despite the fact that the great majority of
real introns has a low sequence conservation in the middle of the intron, some introns overlap regions having another function, leading
to this unusual high conservation. Such cases are falsely classified by our approach.




