Supplementary Methods

GO analysis of DS genes
The GO analysis was applied to retrieve the major functional profiles for the BC’, B2’ and D’ gene sets as well as the cell type specific group SP', NSP' and MSC' and further subgroups presented in the results section. The algorithm of choice was GeneSCF version 1.1-p2 [1, 2]. But after considering problems with the GeneSCF R workflow, we only used the GeneSCF command line scripts to fetch the content of the original gene ontology (GO) databases and imported those into R. The R workflow is based on the Fisher exact test as described in DAVID [3] in conjunction with the Benjamini-Hochberg FDR correction. A short comparison with the DAVID version 6.8 online analysis software resulted in similar raw results. The database was updated at 6th August 2020 for the runs presented here. The main R scripts for the analysis are included in the R workspace.
Most of the GO hits contribute to the ‘one gene one GO term’ fraction. To implement a reliable and independent ranking score, the normalized enrichment score (NES) was calculated by (a) a normalization ratio of the number of input genes divided by the number of allocated genes: fi=ninput/nallocations , and (b) multiplication of fi with the allocated gene number for entity i: nes=fi*ni. The final NES results in a score providing more evidence if it is increasing and enables to compare all result sets.
The visualization and similarity analysis of GO term families was performed with rrvgo package in R [4]. The GOSemSim package [5, 6] was applied to visualize GO families and condense complex GO hit term lists to certain master process levels.

DS genes associated with known protein complexes
Additionally to the direct association of rMATS gene lists with GO terms a specialized approach was implemented which match DS genes with protein complexes first and subsequently evaluates the associated annotation information. This approach has the advantage to intercept the involved putative pathways of interest in a tighter way by utilizing functional information of well described protein complexes. For our analysis CORUM database version 3 [7] was selected, because it is a well described, still maintained, and hand-curated collection of known molecular protein complexes [8]. The CORUM-associated gene names were used to identify the membership of DS genes in a complex. The database was imported into the R platform. The significance test is based in an analogous way on the Fisher exact test and the Benjamini-Hochberg FDR correction. The NES was calculated correspondingly to the NES described above but instead using the number of associated genes per GO term the number of complex associated genes is used.
For both approaches, Table M1 displays the FDR corrected gene and ontology term counts of the cell-specific (blue) and differential-specific sets (yellow, cf. Figure 9). On the methodological level the count results are following trends already presented in Table 2.
The analyses were run in a splice event aware flavor and an unified approach (joining all splice events to one entity) for JC and JCEC (details see R workspace). Nevertheless, to cope with the complexity and in line with the consideration on advantages and disadvantages of the JC and JCEC approaches, the focus was laid mainly on the JC approach but always with an awareness for the systematic in the JCEC approach.

Table M1. Counts of the GO and CORUM approaches.
The table shows the distribution of the gene counts, term counts, complex counts summarized over all splice events. The blue label and yellow label follow the nomenclature of Figure 9. The column termed ‘OR input genes’ denotes the genes considered for a OR analysis, while the last two columns shows the total number of GO terms or CORUM complex results (JC, FDR < 0.05).
	Unique gene sets
(without overlap)
	Input DS genes

	GO terms with
significant hits
	CORUM complexes with significant hits 

	SP'
	30
	272
	17

	NSP'
	23
	119
	59

	MSC'
	267
	589
	110

	BC'[SP-NSP]
	37
	207
	25

	B2'[MSC-NSP]
	532
	526
	65

	D'[SP-MSC]
	351
	509
	87
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