The structure of a donor splice site:
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We assign a potential donor splice site function to a motit of 9 nucleotides An alternatively spliced pair of donor sites: Frequencies of core combinations
numbered (3, 2, 1, +1, +2, +3, +4, +5, +6) with GY at positions (+1, +2). N alternatively spliced pairs
Two overlapping potential donor sites form a pair. The distance (in nucleotides) upstream of overlapping donor splice sites

between their splicing positions is the site shift.

The upstream site and the downstream site In a pair may be active splicing sites or
they may be silent.

We consider only potential sites with site shifts of 3 through 6 nucleotides from
the active site. We call potential upstream sites up6, up5, up4, up3 (with respect
to the site shift), and potential downstream sites down3, down4, down5, down6.
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In usability studies only sites with GT at positions (+1, +2) were considered. Gite

Counts and frequences of potential alternative sites 3 through 6 nucleotides Site preferences in alternatively spliced pairs

upstream or downstream of active donor sites

When two splice sites overlap,
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\We considered 187725 human donor splicing sites. 96968 (52%) of them major site (in a pair): used in =66% of cases based on the EST data gég Cégg% Céggg
have GT dinucleotide at the position up6, up5, up4, up3, down3, down4, down5, or downb minor site; used in <33% of cases GT 1‘1‘
=G =S
Most overlapplnlg donor splice sites shift the reading frame and yield major changes in proteins - aGT e
or untranslated isoformes. [
Most overlapping acceptor splice sites are in-frame ones and yield minor changes in proteins l shift to 5 nt
(Hiller et al Nat Genet 2004). - AA

N 40% of overlapping do
only the upstream site po

Nor site pairs confirmed by a protein or by ESTs from at least two independent clone libraries,
entially produces a translated isoform, and in 15% of the donor pairs only the downstream

site does, and thus the other iIsoform might be Inducing nonsense-mediated decay.
shift to 4 nt
upstream downstream . . . . upstream downstream upstream . downstream = _=<= _
(translatable, translatable > shift to 3 nt ShITtto 4 nt shift to 5 nt shIftto 6 nt total (translatable, translatable ) major o Major major total GT
==
(+, +) 14 31 (+, +) 49 22 46 117
shift to 3 nt
(= +) 23 (= +) 0 3 G
(= ) 3 39 6 8 56 (- -) 19 16 21 56 o éfGA_I(I
total 52 214 46 /3 385 total 204 46 125 385
Usabllity of the overlapping alternatively spliced donor splice sites Majority and translatability

N proteins: predicted translatability of the isoforms
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shift to 3 nt shift to 4 nt shift to 5 nt shift to 6 nt total
upstream dowstream upstream dowstream upstream dowstream upstream dowstream upstream dowstream
conserved conserved conserved conserved conserved conserved conserved conserved conserved conserved
position of . . 4 . dowr3 | downd | downs | downg upstream 8/9 5/9 118/148 91/148 23/26 8/26 25/31 10/31 174/214 114/214
the potential site HP HP HP HP own oWn oWn own major (90%) (60%) (80%) (60%) (90%) (30%) (80%) (30%) (80%) (50%)
count in human
T . 6/6 5/6 8/21 6/21 0/4 1/4 11/15 12/15 25/46 24/26
near active sites 4209 2464 1250 1739 557 35984 3385 5810 NO major (100%) (80%) (40%) (30%) (0%) (30%) (70%) (80%) (50%) (50%)
conserved in dog
| downstream 23/37 29/37 23/45 28/45 11/16 12/16 21127 24/27 78/125 93/125
conserved in dog 3464 1880 998 1388 274 31282 1786 2703 mnajor (60%) (80%) (50%) (60%) (70%) (80%) (80%) (90%) (60%) (70%)
- 37/52 39/52 151/214 131/214 33/46 25/46 57/73 49/73 278/385 244/385
exonic potential donor splice sites  Intronic potential donor splice sites (70%) (80%) (70%) (60%) (70%) (50%) (80%) (70%) (70%) (60%)
Conservation of potential donor splice sites. Exonic potential sites are more frequently | | | | | o o
conserved than intronic ones except down4 potential sites. In the latter case the intronic Conservation of alternatively spliced pairs of overlapping donor splice sites. Major sites are more frequently conserved than
sites are more conserved due to the donor splice site consensus. miNor ones. The minor sites exonic relative to the major site are more frequently conserved than intronic minor sites.
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