Additional file 1: Supplemental figures and tables.

Supplementary Table S1: Enrichment of the pathway “Muscle contraction” from Reactome
for the exons up-regulated in the muscles generated by the NEASE package.

Spliced Affected Gene is Percentage | P-value Affected
Genes domain known to be | of affected binding
in the edges (edges)
pathway associated
with the
pathway
TPM1 PF00261 Yes 10/18 1.35E-15 TPM2
MYH8
TNNT2
MYH6
ACTA2
TPM4
TPM1
TNNT1
TPM3
TNNI1
DST PF02187 No 11 1.13E-02 CALM1
LIMS1 PF00412 No 1/8 8.7E-02 PXN

Supplementary Table S2: Enrichment of the pathway “Synaptic vesicle cycle” from KEGG
for the exons up-regulated in the neural tissues generated by the NEASE package.

Spliced Affected Gene is Percentage of | P-value Affected binding
Genes domain known to | affected (edges)
be in the | edges
pathway | associated
with the
pathway
ATP6VOA1 PF01496 Yes 717 5.85e-17 ATP6V1B1
ATP6VO0OA2
ATP6V0D2
ATP6V1E1
ATP6VOE1
ATP6VOD1
ATP6V1
CLTA PF01086 Yes 2/3 6.94e-05 CLTC
CLTCL1
CLTB PF01086 Yes 2/6 3.43e-04 CLTC
CLTCL1




Supplementary Table S3. RNA-Seq samples used in the study

Reticulated and mature platelets [1]

Description Number of samples Sequencing depth
Mature platelets 4 15 million single reads
Reticulated platelets 4 20 million single reads

Multiple sclerosis [2]

Normal-appearing white matter [ 15
(NAWM)

13 - 84 million paired reads

Acute lesion (AL) 20

29 - 301 million paired reads

Dilated Cardiomyopathy (the used data is from [3])

Heart samples of patients (DCM) 97

90 - 246 million paired reads

Heart samples of healthy donors 108

106 - 231 million paired reads
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Supplementary Figure S1: Node degree distribution of the classic PPl and structurally annotated
PPI, the latter contains only interactions with evidence from DDIs and DMIs or residue-level evidence

from the co-resolved structure.



Network enrichment with EviNet for muscles up-regulated exons
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Network enrichment with EviNet for neural up-regulated exons
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Supplementary Figure S2: Network Enrichment Analysis using EviNet webtool [4] for exons
up-regulated in muscles and neural tissues.
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The large nodes have p_value<=0.05 (affecting the pathway).
@ Spliced gene and known to be part of the patwhay.
@ Spliced gene but not known to be in the pathway.

Supplementary Figure S3: NEASE visualization highlights the interactions of differentially spliced
genes with the DCM pathway. The gray nodes represent proteins and the red nodes represent
differentially spliced genes (both from the pathway). Red edges represent the affected interactions.
Orange nodes represent differentially spliced genes that are not in the DCM pathway but have
affected interactions with the other genes from it.



Tissues HsaEX0066685 - TPMA1
= ( chr15:63356263-63356341 , 79 bp , type S)

Neurakrelated  qgq
"
H Muscles :
Testis

E Other fissues

o = é.‘“hﬂuﬂﬁmh—ﬂa*éﬁ ﬁ#ﬁﬁi*ﬁé*&

& @ F P PP DS &
[N A

¢ F ﬁ" & & e“ c‘\ 4\’* § ,,» IR ﬁ & 5 & $‘
é“"\‘\\e@m\i‘ﬁf‘ \"‘?: o & ”&Q@\#\\‘?\\ Q\‘ﬁ'@e‘} e Q\\s\?“w%\zﬁ& d aho o &*\ b ‘aéi om° OC: 0\;‘\“ a@ \'Dﬁ@o"g g \é\ﬁ,‘*“&a \x ) \5} N \#b "c‘ < ””\ ‘\a\ \\ZQ%O\Q &@ o
ST ST GF LSS S S AR S NS P S & 2
o FF e S o & & P e R & & @
& O\a\s (};- @\\‘Q o o &fj @q"<§ & o Q‘Z@"\ &S“\e VD\QC:QEQV\‘ & o 5 \\«‘(fise*\é&s
o K S N
o & o @ o o # < Ry
o o 5 & &
& ; o 3 2
< & <
HsaEX0021044 - DST
( chr6:56329483-56329554 , 72 bp , type S )
100
75
E 50

| b THTE_ s

éﬁ#ééé

. , o , — — o
,a«\,e@u\@ ‘,\;ag:\@@xw\@e%@\ ,;F @\&V@"\.é@m,;\b _@@q"o'”«z*a@\\\\\qeb%ﬂ%'ﬁ.@,\@ ep@@Poo"’
P ELFE TG TGS OIS b@“ «* @” qm“ o o @P&@ G T S F IS ST o ey ,@‘ Rt
o 5" & o F o W T T ST e A
¥ CO A T T TS g I & B
o . s
< o B F o T S S « Ao
& & o & < 5 & o F
K 5 & W e &K S 7 o @
R & & o 8 &
& & & ' IS
< & ¥ ki & IS
& & e
s

Supplementary Figure S4: The PSI values of two exon skipping events in the genes TPM1
and DST from the GTEx dataset confirm that both the exons are up-regulated in muscles
and heart tissues (in green). The original figures are generated from the VastDB website

(https://vastdb.crg.eul/, [5]).
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Supplementary Figure S5: The PSI values of two exon skipping events in the genes CLTA
and CLTB from the GTEx dataset confirm that both the exons are up-regulated in neural
tissues (in blue). The original figures are generated from the VastDB website
(https://vastdb.crg.eul/, [5]).
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Algorithm 1 Pathway enrichment test.

. Construct the structural annotated graph G’.

Calculate N the total degree of G'.

for Every exon in the submitted query list do
Identify the list of affected domains, motifs or residues.
Update eqr affected edges.

Ul o2 e o

6: end for
Calculate n the total number of affected edges e from the query.
8 for Every pathway P do

Calculate Kp the pathway degree in the graph G’.

=1

10: Calculate k number affected edges from e that are part of P.
11: Calculate the one-sided pvaluep = Hypergeometric(k,n, Kp, N)
12: Calculate the gene-specific p values using Algorithm 2.

13: Calculate SCOREp the adjusted NEASE score using (Eq.: 1).
14: end for

15: Correct for multiple testing using Benjamini-Hochberg.

16: Rank pathways based on adjusted p values or NEASE scores.

Algorithm 2 Gene-specific enrichment test.

1: For a pathway of interest P with a degree Kp, this function returns a
p value for every gene.

. for Every spliced gene i do

Calculate n’ the number of affected edges from the gene i.

Calculate k' the number of edges that are part of P.

Calculate  the  gene-specific ~ one-sided  pvaluep, =
Hypergeometric(k!,n’, Kp, N)
6: end for
: Rank genes based on p values.

=1

Supplementary Figure S6: Pseudocode of NEASE algorithm. Algorithm 1: Pathway enrichment test.

Algorithm 2: For every pathway, gene-specific p values are calculated.
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