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HEK293T cells were maintained at 37 °C in 5% CO2 in RPMI supplemented with 10% fetal calf serum (FCS) and penicillin/streptomycin (PS, 100U IU/ml) plus one additional antibiotic among gentamycin (10 mg/ml), kanamycin (50 mg/ml) and tylosin (8 mg/ml), all from Life Technologies, Carlsbad, CA. Starving conditions required RPMI supplemented with 0.1% FCS.
Western blot
Cells were lysed (150 mM NaCl, 20 mM HEPES [pH 7.4], 50 mM NaF, 1 mM Na3VO4, 1 mM EGTA, 50 μM phenylarsine oxide, 10 mM iodoacetamide, 1 mM PMSF, and 1% NP-40) to get whole-cell lysates. Nuclear–cytoplasmic fractionation was performed using the Nuclear and Cytoplasmic Extraction Reagents kit (Life Technologies). For full details, see SMM. Long range- (LR)-PCR
PKD1 exons were amplified trough Long Range PCR using the Expand Long Range, dNTPack kit (Roche, Basel, Switzerland) with primers listed in Supplementary Table 2 After purification of PCR products using QIAquick PCR Purification Kit (Qiagen, Hilden, Germany), exon 15 was further amplified using a specific pair of primers listed in Clones’ screening was performed through Sanger sequencing performed by Eurofins (MWG Operon, Ebersberg, Germany) service. Sequences were analyzed manually.
RT-PCR
qRT-PCR was performed using the CFX384 Real-Time System (Bio-Rad, Hercules, CA). Primers for SLC2A3 (Hs00374243_m1), and GAPDH (Hs02786624_g1) were from Life Technologies. For PKD1 transcript, qRT-PCR was performed using iTaq Universal SYBR Green supermix (Biorad). The primers used were 5′-CAAGACACCCACATGGAAAC-3′ (forward in exon 34) and 5′-TGGGGCTGTTCCCAGTTCA-3′ (reverse in exon 35)1 and for B2M	5’-ATGAGTATGCCTGCCGTGTGA-3’	(Forward)	and	5’-



5

GGCATCTTCAAACCTCCATG-3’ (Reverse). Reactions were done in triplicate from the same cDNA (technical replicates). The difference (ΔCT) between the target gene CT (cycle threshold) and GAPDH or B2M CT was calculated, multiplied by 105 obtaining the copy number of the target genes, as described in previous works2.
Autophagic flux analysis
To measure autophagic flux cells were transduced using a Premo autophagy tandem sensor mCherry-GFP-LC3B kit (Life Technologies) to monitor autophagic flux. Autophagy was induced by serum deprivation for 24h. Cells were then fixed and stained with DAPI. Confocal images were acquired using the Leica sp5 microscope (Leica microsystems, Milan, IT). Analysis was performed using ImageJ’s tool JaCOP considering threshold adjusted Manders coefficients as colocalization parameter.
Differential Gene Expression (DGE) Analysis
The raw count data was imported into R (version 4.4.2) as a matrix, and gene names were assigned to the row names. Data preprocessing steps involved converting the data to numeric format. Metadata containing sample annotations (including group and batch information) was imported. Factors for sample, group, and batch were set accordingly. To perform differential gene expression (DGE) analysis, a DGEList object was created using the edgeR package (v.4.2.2). TMM (Trimmed Mean of M-values) normalization was applied to adjust for library size differences across samples. A design matrix was generated to model the effects of experimental conditions, including group and batch variables. Contrasts were defined to compare the experimental groups, and the voom transformation from the limma package (v.3.60.6) was applied to model the variance-mean relationship. A linear model was fitted to the transformed data, and contrasts were applied to obtain differentially expressed genes. Statistically significant genes were selected based on an adjusted p-value of <0.05

and a log fold-change (logFC) threshold of ≥1 or ≤-1. This process was repeated for multiple comparisons between experimental conditions.
Heatmap Generation
Heatmaps were generated using the ComplexHeatmap package (v.2.20.0) to visualize the expression patterns of differentially expressed genes (DEGs). For heatmap generation, TMM counts were z-score normalized, Euclidean distance was set as preferred clustering distance for both columns and rows, and the two replicates (n=2) of a single clone were averaged for simpler representation.
Gene Ontology (GO) Enrichment Analysis
GO enrichment analysis was performed on upregulated and downregulated genes using the enrichR package (v.3.2). GO terms from several databases (MSigDB Hallmark 2022, GO Biological Process 2023, BioPlanet 2019, and GO Cellular Component 2023) were considered, with significance defined by a p-value < 0.05. Results were visualized using bar plots showing the top enriched terms for upregulated and downregulated gene sets. Barplots were generated with the ggplot2 package (v.3.5.1).
Western Blot
Proteins were resolved by SDS‐PAGE gels and transferred to nitrocellulose membranes (Bio-Rad). For Polycystin-1 visualization, cells were lysed in RIPA buffer (150 mM NaCl, 0.5% DOC, 0.1% SDS. 50 mM Tris [pH 7.9] and 1% Triton X-100) and then proteins resolved by 3-8% Tris-acetate gels (Life Technologies) and transferred to PVDF membranes. After incubation with primary and secondary antibodies, images were acquired using the ChemiDoc Touch Imaging System. Densitometric analyses were performed with Image Lab Software (both from Bio-Rad).
Immunofluorescence
Cells cultured on coverslips (either treated or not with Poly-L-lysine or fibronectin, both from Sigma-Aldrich) were fixed (PFA 4%, 10 minutes) and permeabilized (0.1% Triton X-100 in

PBS). Nonspecific binding was blocked with 1% or 5% BSA in PBS for 30 minutes, after which primary antibodies were applied and incubated (1 hour, overnight, 4°C). Slides were then incubated with secondary antibodies for 45 minutes. Finally, nuclei were stained with DAPI, and images were acquired with a Leica TCS SP5 or SP8 (Leica Microsystems) using a HCX PL APO 63x/1.4 NA oil-immersion objective. Fluorescence quantifications were performed with ImageJ software (Rasband, W.S., National Institutes of Health, Bethesda, MA).
Actin bundles quantification
To quantify actin bundles, we developed an automated ImageJ macro that processes each image through a standardized pipeline. First, image contrast was enhanced (0.35% saturation), and background was subtracted using a rolling ball radius of 50 pixels. The images were then thresholded using the Default algorithm and converted to binary masks with black background. Small objects (<20 pixels) were removed via the Analyze Particles function, and the resulting cleaned masks were saved as TIFF files. These masks were skeletonized (2D/3D Skeletonize), and skeleton analysis was performed using the Analyze Skeleton plugin without pruning. The macro generated and saved multiple outputs for each image, including the filtered mask, skeletonized image, tagged skeleton, and quantitative results (skeleton statistics and branch information in CSV format). This workflow ensured consistent preprocessing, skeletonization, and quantitative extraction of actin filament parameters across all samples.
setBatchMode(true);
// Get image name automatically
title = getTitle();
name = File.nameWithoutExtension();
    // 1. Enhance contrast
    run("Enhance Contrast", "saturated=0.35");
    // 2. Subtract background
    run("Subtract Background...", "rolling=50");
    // 3. Auto-threshold
    setAutoThreshold("Default dark");
    setOption("BlackBackground", true);
    run("Convert to Mask");
    // 4. Analyze Particles to remove small objects
    run("Analyze Particles...", "size=20-Infinity show=Masks clear");
    //Select and rename the mask
    selectWindow("Mask of " + title);
    rename("FilteredMask_" + name);

    // Save cleaned mask
    saveAs("Tiff", outputDir + name + "_mask.tif");
    // 5. Skeletonize
    run("Skeletonize (2D/3D)");
    rename("Skeleton_" + name);
    saveAs("Tiff", outputDir + name + "_skeleton.tif");
    // 6. Analyze Skeleton
    run("Analyze Skeleton (2D/3D)", "prune=none show display");
    // 7. Save Results table
    selectWindow("Results");
    saveAs("Results", outputDir + name + "_skeleton_results.csv");
    selectWindow("Branch information");
    saveAs("Results", outputDir + name + "_BranchInfo.csv");

selectWindow("Tagged skeleton");
saveAs("Tiff", outputDir + name + "_SkeletonTagged.tif");

    // Optional cleanup
    close("Skeleton_" + name);
    close("FilteredMask_" + name);
    
setBatchMode(false);
MitoTracker stainining
Mitotracker dye was used for evaluating mitochondrial mass by confocal miscroscopy. Cells were starved for 8 h and then 70.000 cells were plated on a Poly-L-lysine treated 15u-Slide 8 well chambers (Ibidi GmbH, Germany) in complete medium overnight. The day after, cells were washed with PBS and then incubated for 30 minutes at 37°C with 25 nM Mitotracker Red CMXRos (Life Technologies) to monitor mitochondrial morphology in living cells according to manufacturer’s instructions. Alongside with Mitotracker, cells were also stained with 8 uM Hoescht (Life Technologies) to visualize the nuclei. Cells were then imaged with a Leica TCS SP8 confocal system (Leica Microsystems). Images were acquired with a HCX PL APO 63×/1.4 NA oil-immersion objective and analyzed with ImageJ software (Rasband). Corrected total cell fluorescence (CTCF = Integrated Density – (Area of selected cell X Mean fluorescence of background readings)) was calculated per cell and plotted.
Seahorse metabolic rate assays
The day before the assay, cells were starved for 8 h and then plated in complete medium in poly-L-lysine-coated XF24 cell culture microplates overnight. One hour prior to analysis, the growth medium was replaced with Seahorse XF Base Medium supplemented with 1 mM pyruvate, 2 mM L-glutamine, and 10 mM glucose (pH 7.4) and incubated 1 hour at 37°C without CO2 supplementation. During the assay, 1,5 μM oligomycin, 1,5 μM FCCP, and

0,5 μM rotenone/antimycin A were sequentially injected into each well, as indicated by the manufacturer. Data were analyzed using Wave Seahorse software and Basal and Maximal respiration were plotted.
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IF: Immunofluorescence WB: Western Blot

	WB
	Target
	Company
	Product ID

	
	Id2
	Cell Signaling Technologies
	3431

	
	LC3B
	Cell Signaling Technologies
	2775

	
	Polycystin-1 (7E12)
	Santa Cruz
	sc-130554

	
	beta-actin (13E5)
	Cell Signaling Technologies
	5125

	
	Pan-ERK
	BD Biosciences
	610124

	
	alpha-tubulin
	Cell Signaling Technologies
	2144

	
	Lamin A/C
	Cell Signaling Technologies
	2032

	
	Anti-rabbit IgG-HRP conjugated
	Cytiva
	#GEHNA9341ML

	
	Anti-mouse IgG HRP-conjugated
	Cytiva
	#GEHNA9311ML

	
	Anti-mouse IgG HRP-conjugated
	Cytiva
	#GEHNA9311ML

	IF
	p-FAK (Tyr397)
	Cell Signaling Technologies
	8556

	
	Alexa Fluor 488 goat anti-rabbit IgG
	Life Technologies
	A-11008

	
	Alexa Fluor 647 Phalloidin
	Life Technologies
	A22287

	
	4′,6-diamidino-2-phenylindole (DAPI)
	Life Technologies
	62248



Table S1. List of antibodies and reagents used


	sgRNA targeted exon
	Sequence
	CRISPR/Cas9 system

	EXON15
	GCTCCTCCAACACGACCGTGCGG
	pCW-Cas9

	EXON42
	GAACTCGAGGCGCAGCGTGACGG
	pCMV_AncBE4max_P2A_GFP



Table S2. List of sgRNA targeting exon 15 and exon 42


	LR-PCR primers used to amplify PKD1 gene

	Fragment
	Exon
	Forward primer
	Reverse primer

	Gene 13-15
	13-15
	5'-TGGAGGGAGGGACGCCAATC-3'
	5'-GTCAACGTGGGCCTCCAAGT-3'

	Gene 42-46
	42-46
	5'-GAGTAGTTCTCCAGGAGTGCCG-3'
	5'-ATTCTGCCTGGCCCTCGGCCTT-3'

	

Nested primers used to amplify or sequence PKD1 exons 15 and 42

	Primer name
	Exon
	Forward primer
	Reverse primer

	PKD1-exon15B
	15
	5'-GACATGAGCCTGGCCGTGG-3'
	5'-CCACCTCTGGCTCCACGCA-3'

	PKD1-exon42
	42
	5'-CCTCAGCCACGCCTGCACT-3'
	5'-GGGTGAGACGCTGCCGGG-3'



Table S3. Primers used to amplify and sequence exon 15 and exon 42

	GO terms Ex15-/- vs Ex15+/+
Basal

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	MSigDB_Hallmarks_Up
	IL-2/STAT5 Signaling
	0,005878
	0,057905544
	BMP2;SYT11;NDRG1

	MSigDB_Hallmarks_Up
	Epithelial Mesenchymal Transition
	0,00596
	0,057905544
	COL12A1;FN1;FBN1

	MSigDB_Hallmarks_Up
	Cholesterol Homeostasis
	0,008272
	0,057905544
	GLDC;CXCL16

	MSigDB_Hallmarks_Up
	Coagulation
	0,02689
	0,141173707
	FN1;FBN1

	GO_Biological_process_2023_Up
	Positive Regulation Of Peroxisome Proliferator Activated Receptor Signaling Pathway (GO:0035360)
	3,32E-05
	0,015695823
	BMP2;LMO3

	GO_Biological_process_2023_Up
	Regulation Of Peroxisome Proliferator Activated Receptor Signaling Pathway (GO:0035358)
	0,000148
	0,035110639
	BMP2;LMO3

	GO_Biological_process_2023_Up
	Regulation Of Cartilage Development (GO:0061035)
	0,000445
	0,066014522
	BMP2;SCIN

	GO_Biological_process_2023_Up
	Cardiac Epithelial To Mesenchymal Transition (GO:0060317)
	0,000558
	0,066014522
	BMP2;HAS2

	GO_Biological_process_2023_Up
	Actin Nucleation (GO:0045010)
	0,000822
	0,073368266
	MAGEL2;SCIN

	GO_Biological_process_2023_Up
	Calcium-Ion Regulated Exocytosis (GO:0017156)
	0,001052
	0,073368266
	SCIN;SYT11

	GO_Biological_process_2023_Up
	Endodermal Cell Differentiation (GO:0035987)
	0,001497
	0,073368266
	COL12A1;FN1

	GO_Biological_process_2023_Up
	Modulation Of Chemical Synaptic Transmission (GO:0050804)
	0,001514
	0,073368266
	SLC4A8;GRM8;GRIA4

	GO_Biological_process_2023_Up
	Positive Regulation Of Cell Migration (GO:0030335)
	0,001553
	0,073368266
	BMP2;FN1;HAS2;CXCL16

	GO_Biological_process_2023_Up
	Circulatory System Development (GO:0072359)
	0,001853
	0,073368266
	BMP2;FN1;FBN1

	GO_Biological_process_2023_Up
	Glutamate Receptor Signaling Pathway (GO:0007215)
	0,001907
	0,073368266
	GRM8;GRIA4

	GO_Biological_process_2023_Up
	Endoderm Formation (GO:0001706)
	0,001907
	0,073368266
	COL12A1;FN1

	GO_Biological_process_2023_Up
	Regulation Of Trans-Synaptic Signaling (GO:0099177)
	0,002016
	0,073368266
	SLC4A8;GRIA4

	GO_Biological_process_2023_Up
	Cellular Response To Growth Factor Stimulus (GO:0071363)
	0,002924
	0,098794349
	BMP2;PDE3A;HAS2

	GO_Biological_process_2023_Up
	Heart Development (GO:0007507)
	0,003855
	0,104252136
	BMP2;FN1;FBN1

	GO_Biological_process_2023_Up
	Positive Regulation Of Fat Cell Differentiation (GO:0045600)
	0,003858
	0,104252136
	BMP2;LMO3

	GO_Biological_process_2023_Up
	Regulated Exocytosis (GO:0045055)
	0,00401
	0,104252136
	SCIN;SYT11

	GO_Biological_process_2023_Up
	Glycosaminoglycan Biosynthetic Process (GO:0006024)
	0,005157
	0,104252136
	DSEL;HAS2

	GO_Biological_process_2023_Up
	Positive Regulation Of Cell Motility (GO:2000147)
	0,007843
	0,104252136
	BMP2;HAS2;CXCL16

	GO_Biological_process_2023_Up
	Regulation Of Cell Migration (GO:0030334)
	0,008203
	0,104252136
	BMP2;EMILIN2;HAS2;CXCL16

	BioPlanet_2019_Up
	HNF3B pathway
	7,84E-05
	0,011366477
	CPT1A;BDH1;GCK

	BioPlanet_2019_Up
	Integrin beta-5 pathway
	0,000445
	0,032264933
	FN1;FBN1

	BioPlanet_2019_Up
	Beta-3 integrin cell surface interactions
	0,002867
	0,111871316
	FN1;FBN1

	BioPlanet_2019_Up
	TGF-beta regulation of extracellular matrix
	0,00365
	0,111871316
	B3GALNT1;MGST1;FN1;HAS2;FBN1

	BioPlanet_2019_Up
	Type 2 diabetes mellitus
	0,003858
	0,111871316
	GCK;CACNA1G

	BioPlanet_2019_Up
	HIF-1 transcriptional activity in hypoxia
	0,006631
	0,133274664
	NDRG1;GCK

	BioPlanet_2019_Up
	Beta-1 integrin cell surface interactions
	0,006631
	0,133274664
	FN1;FBN1

	BioPlanet_2019_Up
	Metabolism
	0,008265
	0,133274664
	B3GALNT1;CPT1A;BDH1;GLDC;ARSJ;MGST1;HAS2;GCK

	BioPlanet_2019_Up
	Integrins in angiogenesis
	0,008272
	0,133274664
	COL12A1;FN1

	BioPlanet_2019_Up
	Ketone body metabolism
	0,009217
	0,133641549
	BDH1

	BioPlanet_2019_Up
	Integrin cell surface interactions
	0,010795
	0,142302279
	FN1;FBN1

	BioPlanet_2019_Up
	Interleukin-4 regulation of apoptosis
	0,013082
	0,149807344
	BMP2;FN1;FBN1

	BioPlanet_2019_Up
	Senescence and autophagy
	0,014434
	0,149807344
	BMP2;FN1

	BioPlanet_2019_Up
	Import of palmitoyl-CoA into the mitochondrial matrix
	0,014707
	0,149807344
	CPT1A

	BioPlanet_2019_Up
	Ketone body biosynthesis and degradation
	0,01653
	0,149807344
	BDH1

	BioPlanet_2019_Up
	Bicarbonate transporters
	0,01653
	0,149807344
	SLC4A8

	BioPlanet_2019_Up
	Leptin influence on immune response
	0,017612
	0,150222801
	CPT1A;CXCL16

	BioPlanet_2019_Up
	Reversal of insulin resistance by leptin
	0,020168
	0,158246453
	CPT1A

	BioPlanet_2019_Up
	Interleukin-1 regulation of extracellular matrix
	0,020736
	0,158246453
	BMP2;SCIN

	BioPlanet_2019_Up
	BMP signaling and regulation
	0,021981
	0,15936462
	BMP2

	GO_Cellular_component_2023_Up
	Extracellular Membrane-Bounded Organelle (GO:0065010)
	0,000159
	0,006305854
	COL12A1;HAS2;GRIA4

	GO_Cellular_component_2023_Up
	Extracellular Vesicle (GO:1903561)
	0,000185
	0,006305854
	COL12A1;HAS2;GRIA4

	GO_Cellular_component_2023_Up
	Vesicle (GO:0031982)
	0,000905
	0,020513911
	SYT11;COL12A1;HAS2;GRIA4

	GO_Cellular_component_2023_Up
	Endoplasmic Reticulum Lumen (GO:0005788)
	0,001818
	0,030906421
	ARSJ;COL12A1;FN1;FBN1

	GO_Cellular_component_2023_Up
	Intracellular Organelle Lumen (GO:0070013)
	0,004509
	0,054821579
	BDH1;GLDC;ARSJ;COL12A1;FN1;FBN1

	GO_Cellular_component_2023_Up
	Collagen-Containing Extracellular Matrix (GO:0062023)
	0,004837
	0,054821579
	COL12A1;FN1;EMILIN2;FBN1

	GO_Cellular_component_2023_Up
	Symmetric Synapse (GO:0032280)
	0,009217
	0,089533254
	SLC4A8

	GO_Cellular_component_2023_Up
	Inhibitory Synapse (GO:0060077)
	0,014707
	0,124672726
	SYT11

	GO_Cellular_component_2023_Up
	Neuron To Neuron Synapse (GO:0098984)
	0,018351
	0,124672726
	SLC4A8

	GO_Cellular_component_2023_Up
	Microfibril (GO:0001527)
	0,020168
	0,124672726
	FBN1

	GO_Cellular_component_2023_Up
	Early Phagosome (GO:0032009)
	0,020168
	0,124672726
	SYT11

	GO_Cellular_component_2023_Up
	Glial Cell Projection (GO:0097386)
	0,023792
	0,131366045
	SLC4A8

	GO_Cellular_component_2023_Up
	Asymmetric Synapse (GO:0032279)
	0,025114
	0,131366045
	SLC4A8;SYT11

	GO_Cellular_component_2023_Up
	Postsynaptic Density (GO:0014069)
	0,031738
	0,14824025
	SYT11;GRIA4

	GO_Cellular_component_2023_Up
	AMPA Glutamate Receptor Complex (GO:0032281)
	0,034586
	0,14824025
	GRIA4

	GO_Cellular_component_2023_Up
	Recycling Endosome (GO:0055037)
	0,03488
	0,14824025
	SYT11;NDRG1

	GO_Cellular_component_2023_Up
	Excitatory Synapse (GO:0060076)
	0,043492
	0,173969369
	SYT11

	GO_Biological_process_2023_Down
	Chondrocyte Differentiation (GO:0002062)
	0,001382
	0,104761589
	SNX19;SULF1

	GO_Biological_process_2023_Down
	Regulation Of Nucleic Acid-Templated Transcription (GO:1903506)
	0,001565
	0,104761589
	ZNF492;ZNF506;ZNF737;ZNF257;ZNF486

	GO_Biological_process_2023_Down
	Negative Regulation Of Endothelial Cell Proliferation (GO:0001937)
	0,002245
	0,104761589
	TNMD;SULF1

	GO_Biological_process_2023_Down
	Cartilage Development (GO:0051216)
	0,00439
	0,104912077
	SNX19;SULF1

	GO_Biological_process_2023_Down
	Negative Regulation Of Epithelial Cell Proliferation (GO:0050680)
	0,007826
	0,104912077
	TNMD;SULF1

	GO_Biological_process_2023_Down
	Negative Regulation Of Blood Vessel Morphogenesis (GO:2000181)
	0,009403
	0,104912077
	TNMD;SULF1

	GO_Biological_process_2023_Down
	Chondrocyte Development (GO:0002063)
	0,009465
	0,104912077
	SULF1

	GO_Biological_process_2023_Down
	Hydrogen Peroxide Biosynthetic Process (GO:0050665)
	0,009465
	0,104912077
	CYBA

	GO_Biological_process_2023_Down
	Negative Regulation Of Morphogenesis Of An Epithelium (GO:1905331)
	0,009465
	0,104912077
	SULF1

	GO_Biological_process_2023_Down
	N-acetylneuraminate Catabolic Process (GO:0019262)
	0,011347
	0,104912077
	NPL

	GO_Biological_process_2023_Down
	Cellular Response To Histamine (GO:0071420)
	0,011347
	0,104912077
	GABRB3

	GO_Biological_process_2023_Down
	Regulation Of Translational Termination (GO:0006449)
	0,011347
	0,104912077
	JMJD4

	GO_Biological_process_2023_Down
	Negative Regulation Of Angiogenesis (GO:0016525)
	0,011621
	0,104912077
	TNMD;SULF1

	GO_Biological_process_2023_Down
	Cytochrome Complex Assembly (GO:0017004)
	0,013226
	0,104912077
	CYBA

	GO_Biological_process_2023_Down
	Amino Sugar Catabolic Process (GO:0046348)
	0,013226
	0,104912077
	NPL

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,01288
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014707
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014707
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099507)
	0,018351
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018351
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020168
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023792
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023792
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025599
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025599
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025599
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027403
	0,122113115
	ARSJ



	GO terms Ex15-/- vs Ex15+/+
Starving

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	MSigDB_Hallmarks_Up
	TGF-beta Signaling
	5E-05
	0,001451165
	BMP2;NOG;ID3;SMAD6

	MSigDB_Hallmarks_Up
	IL-2/STAT5 Signaling
	0,006668
	0,065594007
	BMP2;PRKCH;SYT11;CTSZ

	MSigDB_Hallmarks_Up
	Epithelial Mesenchymal Transition
	0,006786
	0,065594007
	FN1;SDC1;NID2;FBN1

	MSigDB_Hallmarks_Up
	Coagulation
	0,015122
	0,10963159
	C1R;FN1;FBN1

	MSigDB_Hallmarks_Up
	Cholesterol Homeostasis
	0,031501
	0,163056672
	GLDC;CXCL16

	MSigDB_Hallmarks_Up
	Apical Junction
	0,039359
	0,163056672
	MAP4K2;ICAM1;FBN1

	MSigDB_Hallmarks_Up
	p53 Pathway
	0,039359
	0,163056672
	BMP2;GLS2;SDC1

	GO_Biological_process_2023_Up
	Cellular Response To Growth Factor Stimulus (GO:0071363)
	2,55E-05
	0,017809091
	NELL1;BMP2;PDE3A;SMAD9;NDNF;WNT2

	GO_Biological_process_2023_Up
	Endocardial Cushion Morphogenesis (GO:0003203)
	6,42E-05
	0,017809091
	BMP2;NOG;GATA5

	GO_Biological_process_2023_Up
	BMP Signaling Pathway (GO:0030509)
	8,1E-05
	0,017809091
	BMP2;NOG;SMAD9;SMAD6

	GO_Biological_process_2023_Up
	Negative Regulation Of Cell Population Proliferation (GO:0008285)
	8,61E-05
	0,017809091
	TENM1;NELL1;BMP2;SCIN;IGFBP5;NOG;APOE;SMAD6

	GO_Biological_process_2023_Up
	Regulation Of Cdc42 Protein Signal Transduction (GO:0032489)
	0,000288
	0,032167802
	NELL1;APOE

	GO_Biological_process_2023_Up
	Regulation Of ERK1 And ERK2 Cascade (GO:0070372)
	0,000309
	0,032167802
	NELL1;BMP2;FN1;ALKAL2;APOE;ICAM1

	GO_Biological_process_2023_Up
	Substrate Adhesion-Dependent Cell Spreading (GO:0034446)
	0,000331
	0,032167802
	NELL1;FN1;ITGA8

	GO_Biological_process_2023_Up
	Negative Regulation Of Smooth Muscle Cell Proliferation (GO:0048662)
	0,000359
	0,032167802
	BMP2;IGFBP5;APOE

	GO_Biological_process_2023_Up
	Regulation Of Ossification (GO:0030278)
	0,000359
	0,032167802
	NELL1;BMP2;SMAD6

	GO_Biological_process_2023_Up
	Positive Regulation Of Neuron Projection Development (GO:0010976)
	0,000397
	0,032167802
	NDNF;ALKAL2;APOE;TOX

	GO_Biological_process_2023_Up
	Aortic Valve Development (GO:0003176)
	0,000453
	0,032167802
	BMP2;GATA5;SMAD6

	GO_Biological_process_2023_Up
	Cellular Response To Transforming Growth Factor Beta Stimulus (GO:0071560)
	0,000467
	0,032167802
	PDE3A;SMAD9;SMAD6;WNT2

	GO_Biological_process_2023_Up
	Negative Regulation Of BMP Signaling Pathway (GO:0030514)
	0,000561
	0,033367548
	NOG;SMAD6;FBN1

	GO_Biological_process_2023_Up
	Positive Regulation Of ERK1 And ERK2 Cascade (GO:0070374)
	0,000565
	0,033367548
	NELL1;BMP2;ALKAL2;APOE;ICAM1

	GO_Biological_process_2023_Up
	Negative Regulation Of Pathway-Restricted SMAD Protein Phosphorylation (GO:0060394)
	0,000612
	0,033760779
	NOG;SMAD6

	GO_Biological_process_2023_Up
	Regulation Of Astrocyte Differentiation (GO:0048710)
	0,000747
	0,038590338
	BMP2;NOG

	GO_Biological_process_2023_Up
	Negative Regulation Of Canonical Wnt Signaling Pathway (GO:0090090)
	0,000891
	0,042581253
	DRAXIN;BMP2;NOG;APOE

	GO_Biological_process_2023_Up
	SMAD Protein Signal Transduction (GO:0060395)
	0,000927
	0,042581253
	BMP2;SMAD9;SMAD6

	GO_Biological_process_2023_Up
	Positive Regulation Of Cell Projection Organization (GO:0031346)
	0,001013
	0,043123166
	NDNF;ALKAL2;APOE;TOX

	GO_Biological_process_2023_Up
	Positive Regulation Of MAPK Cascade (GO:0043410)
	0,001085
	0,043123166
	TENM1;NELL1;BMP2;ALKAL2;APOE;ICAM1

	BioPlanet_2019_Up
	Signaling by bone morphogenetic protein (BMP)
	1,53E-06
	0,000429892
	BMP2;NOG;SMAD9;SMAD6

	BioPlanet_2019_Up
	BMP signaling and regulation
	1,09E-05
	0,001287209
	BMP2;NOG;SMAD6

	BioPlanet_2019_Up
	TGF-beta regulation of skeletal system development
	1,68E-05
	0,001287209
	BMP2;NOG;SMAD9;ID3;SMAD6

	BioPlanet_2019_Up
	BMP receptor signaling
	1,83E-05
	0,001287209
	BMP2;NOG;SMAD9;SMAD6

	BioPlanet_2019_Up
	Integrin beta-5 pathway
	3,32E-05
	0,001863751
	FN1;SDC1;FBN1

	BioPlanet_2019_Up
	TGF-beta regulation of extracellular matrix
	0,000257
	0,01178102
	CA12;B3GALNT1;TCF7L1;C1R;MGST1;FN1;APOE;NID2;FBN

	BioPlanet_2019_Up
	Integrin cell surface interactions
	0,000293
	0,01178102
	ITGA8;FN1;ICAM1;FBN1

	BioPlanet_2019_Up
	ALK in cardiac myocytes
	0,000359
	0,012611895
	BMP2;NOG;SMAD6

	BioPlanet_2019_Up
	Beta-3 integrin cell surface interactions
	0,000561
	0,017520611
	FN1;SDC1;FBN1

	BioPlanet_2019_Up
	Interleukin-1 regulation of extracellular matrix
	0,001079
	0,02950746
	BMP2;SCIN;C1R;ICAM1

	BioPlanet_2019_Up
	Basal cell carcinoma
	0,001155
	0,02950746
	TCF7L1;BMP2;WNT2

	BioPlanet_2019_Up
	RAGE pathway
	0,001487
	0,034811033
	FN1;ID3;ICAM1

	BioPlanet_2019_Up
	Chylomicron-mediated lipid transport
	0,001819
	0,039263719
	SDC1;APOE

	BioPlanet_2019_Up
	Beta-1 integrin cell surface interactions
	0,001956
	0,039263719
	ITGA8;FN1;FBN1

	BioPlanet_2019_Up
	Nitrogen metabolism
	0,003336
	0,062491546
	CA12;GLS2

	BioPlanet_2019_Up
	ECM-receptor interaction
	0,003882
	0,068173715
	ITGA8;FN1;SDC1

	BioPlanet_2019_Up
	TGF-beta signaling in development
	0,004254
	0,070318776
	SMAD9;SMAD6

	BioPlanet_2019_Up
	Proteins and DNA sequences in cardicac structures
	0,004583
	0,071551759
	BMP2;SMAD6

	BioPlanet_2019_Up
	Lipoprotein metabolism
	0,005276
	0,078029112
	SDC1;APOE

	BioPlanet_2019_Up
	Wnt signaling pathway and pluripotency
	0,005969
	0,082147214
	TCF7L1;PRKCH;WNT2

	GO_Cellular_component_2023_Up
	Collagen-Containing Extracellular Matrix (GO:0062023)
	7,71E-05
	0,006938329
	CTSZ;FN1;EMILIN2;APOE;NID2;WNT2;ICAM1;FBN1

	GO_Cellular_component_2023_Up
	Intracellular Organelle Lumen (GO:0070013)
	0,000331
	0,014906432
	ACSS3;IGFBP5;BDH1;GLDC;GLS2;ARSJ;CTSZ;FN1;SDC1;AP

	GO_Cellular_component_2023_Up
	Endoplasmic Reticulum Lumen (GO:0005788)
	0,000689
	0,02067741
	IGFBP5;ARSJ;CTSZ;FN1;APOE;FBN1

	GO_Cellular_component_2023_Up
	Basement Membrane (GO:0005604)
	0,012909
	0,209680882
	NID2;FBN1

	GO_Cellular_component_2023_Up
	Neuron Projection (GO:0043005)
	0,01811
	0,209680882
	TENM1;SLC4A8;NELL1;CNTN5;SYT11;APOE

	GO_Cellular_component_2023_Up
	Symmetric Synapse (GO:0032280)
	0,018612
	0,209680882
	SLC4A8

	GO_Cellular_component_2023_Up
	Low-Density Lipoprotein Particle (GO:0034362)
	0,022293
	0,209680882
	APOE

	GO_Cellular_component_2023_Up
	Ribonuclease MRP Complex (GO:0000172)
	0,02596
	0,209680882
	RPP25

	GO_Cellular_component_2023_Up
	Inhibitory Synapse (GO:0060077)
	0,029614
	0,209680882
	SYT11

	GO_Cellular_component_2023_Up
	Chylomicron (GO:0042627)
	0,029614
	0,209680882
	APOE

	GO_Cellular_component_2023_Up
	Multimeric Ribonuclease P Complex (GO:0030681)
	0,033255
	0,209680882
	RPP25

	GO_Cellular_component_2023_Up
	Glutamatergic Synapse (GO:0098978)
	0,03469
	0,209680882
	SLC4A8;APOE

	GO_Cellular_component_2023_Up
	Neuron To Neuron Synapse (GO:0098984)
	0,036881
	0,209680882
	SLC4A8

	GO_Cellular_component_2023_Up
	Microfibril (GO:0001527)
	0,040495
	0,209680882
	FBN1

	GO_Cellular_component_2023_Up
	Early Phagosome (GO:0032009)
	0,040495
	0,209680882
	SYT11

	GO_Cellular_component_2023_Up
	Axon (GO:0030424)
	0,041848
	0,209680882
	NELL1;CNTN5;SYT11

	GO_Cellular_component_2023_Up
	beta-catenin-TCF Complex (GO:1990907)
	0,044095
	0,209680882
	TCF7L1

	GO_Cellular_component_2023_Up
	Mitochondrial Matrix (GO:0005759)
	0,044402
	0,209680882
	ACSS3;BDH1;GLDC;GLS2

	GO_Cellular_component_2023_Up
	Cytoplasmic Side Of Endoplasmic Reticulum Membrane (GO:0098554)
	0,047682
	0,209680882
	OTULINL

	GO_Cellular_component_2023_Up
	Glial Cell Projection (GO:0097386)
	0,047682
	0,209680882
	SLC4A8

	MSigDB_Hallmarks_Down
	KRAS Signaling Up
	0,002875
	0,045998993
	IGFBP3;C3AR1;NGF;DOCK2

	MSigDB_Hallmarks_Down
	Estrogen Response Early
	0,021258
	0,170061192
	HSPB8;ENDOD1;OVOL2

	GO_Biological_process_2023_Dow
	Nerve Growth Factor Signaling Pathway (GO:0038180)
	0,000304
	0,095526007
	NTF3;NGF

	GO_Biological_process_2023_Dow
	Synaptic Transmission, GABAergic (GO:0051932)
	0,000761
	0,095526007
	GABRB3;GABBR2

	GO_Biological_process_2023_Dow
	Neurotrophin Signaling Pathway (GO:0038179)
	0,000876
	0,095526007
	NTF3;NGF

	GO_Biological_process_2023_Dow
	Gamma-Aminobutyric Acid Signaling Pathway (GO:0007214)
	0,001571
	0,113334996
	GABRB3;GABBR2

	GO_Biological_process_2023_Dow
	Cellular Response To Nerve Growth Factor Stimulus (GO:1990090)
	0,001733
	0,113334996
	NTF3;NGF

	GO_Biological_process_2023_Dow
	Positive Regulation Of Cell Communication (GO:0010647)
	0,003529
	0,172516292
	CLSTN2;KCTD13

	GO_Biological_process_2023_Dow
	Regulation Of Neuron Apoptotic Process (GO:0043523)
	0,003693
	0,172516292
	BACE1;NTF3;NGF

	GO_Biological_process_2023_Dow
	Positive Regulation Of Signaling (GO:0023056)
	0,005332
	0,186696057
	CLSTN2;KCTD13

	GO_Biological_process_2023_Dow
	Enzyme-Linked Receptor Protein Signaling Pathway (GO:0007167)
	0,005873
	0,186696057
	NTF3;NGF;ROS1

	GO_Biological_process_2023_Dow
	Plasma Membrane Bounded Cell Projection Morphogenesis (GO:0120039)
	0,00957
	0,186696057
	NTF3;NGF

	GO_Biological_process_2023_Dow
	Transmembrane Receptor Protein Tyrosine Kinase Signaling Pathway (GO:0007169)
	0,009827
	0,186696057
	FLRT2;NTF3;NGF;ROS1

	GO_Biological_process_2023_Dow
	Regulation Of Smooth Muscle Cell Proliferation (GO:0048660)
	0,011095
	0,186696057
	IGFBP3;IL6R

	GO_Biological_process_2023_Dow
	Memory (GO:0007613)
	0,012721
	0,186696057
	NTF3;NGF

	GO_Biological_process_2023_Dow
	Regulation Of Phagocytosis (GO:0050764)
	0,012721
	0,186696057
	CYBA;DOCK2

	GO_Biological_process_2023_Dow
	Positive Regulation Of Phagocytosis (GO:0050766)
	0,01357
	0,186696057
	CYBA;DOCK2

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,01288
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014707
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014707
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099
	0,018351
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018351
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020168
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023792
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023792
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025599
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025599
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025599
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027403
	0,122113115
	ARSJ



Table S4. List of Gene Ontology terms and associated genes up- and down-regulated in Ex15-/- vs Ex15+/+ in basal and starving conditions

	GO terms Ex15+/-/Ex42M/M vs Ex15+/+
Basal

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	MSigDB_Hallmarks_Up
	Myogenesis
	0,004798605
	0,110367918
	COL4A2;COL6A2;IGFBP7;AGRN

	MSigDB_Hallmarks_Up
	Cholesterol Homeostasis
	0,026289618
	0,141287458
	GLDC;CXCL16

	MSigDB_Hallmarks_Up
	IL-2/STAT5 Signaling
	0,030325923
	0,141287458
	SYT11;CTSZ;COL6A1

	MSigDB_Hallmarks_Up
	Interferon Gamma Response
	0,030714665
	0,141287458
	IFIH1;IFITM2;TAPBP

	MSigDB_Hallmarks_Up
	Epithelial Mesenchymal Transition
	0,030714665
	0,141287458
	COL4A2;COL5A1;COL6A2

	MSigDB_Hallmarks_Up
	Interferon Alpha Response
	0,043124048
	0,165308849
	IFIH1;IFITM2

	GO_Biological_process_2023_Up
	Extracellular Structure Organization (GO:0043062)
	1,89725E-06
	0,000369081
	MMP11;SMOC2;COL4A2;COL5A1;PXDN;NPNT

	GO_Biological_process_2023_Up
	External Encapsulating Structure Organization (GO:0045229)
	2,00139E-06
	0,000369081
	MMP11;SMOC2;COL4A2;COL5A1;PXDN;NPNT

	GO_Biological_process_2023_Up
	Extracellular Matrix Organization (GO:0030198)
	2,23686E-06
	0,000369081
	COL18A1;MMP11;SMOC2;COL4A2;COL5A1;PXDN;NPNT

	GO_Biological_process_2023_Up
	Collagen Fibril Organization (GO:0030199)
	0,000392453
	0,048566043
	COL18A1;COL5A1;PXDN

	GO_Biological_process_2023_Up
	T Cell Chemotaxis (GO:0010818)
	0,000503616
	0,049857974
	PIK3CD;CXCL16

	GO_Biological_process_2023_Up
	T Cell Migration (GO:0072678)
	0,001498823
	0,105988205
	PIK3CD;CXCL16

	GO_Biological_process_2023_Up
	Sensory Perception Of Taste (GO:0050909)
	0,001498823
	0,105988205
	SCNN1D;ITPR3

	GO_Biological_process_2023_Up
	Eye Morphogenesis (GO:0048592)
	0,001876299
	0,116096007
	ALDH1A3;COL5A1

	GO_Biological_process_2023_Up
	Endodermal Cell Differentiation (GO:0035987)
	0,004969859
	0,216516239
	COL4A2;COL6A1

	GO_Biological_process_2023_Up
	Response To Calcium Ion (GO:0051592)
	0,005649329
	0,216516239
	ITPKB;SYT11;ITPR3

	GO_Biological_process_2023_Up
	Endoderm Formation (GO:0001706)
	0,006303914
	0,216516239
	COL4A2;COL6A1

	GO_Biological_process_2023_Up
	Positive Regulation Of Cell Motility (GO:2000147)
	0,006804398
	0,216516239
	TRIP6;PIK3CD;ROR2;CXCL16

	GO_Biological_process_2023_Up
	Monoatomic Cation Transport (GO:0006812)
	0,008983781
	0,216516239
	PANX2;PIEZO2

	GO_Biological_process_2023_Up
	Lymphocyte Chemotaxis (GO:0048247)
	0,009827722
	0,216516239
	PIK3CD;CXCL16

	GO_Biological_process_2023_Up
	Nucleus Organization (GO:0006997)
	0,009827722
	0,216516239
	NUMA1;LMNA

	GO_Biological_process_2023_Up
	Phosphatidylinositol Phosphate Biosynthetic Process (GO:0046854)
	0,009827722
	0,216516239
	ITPKB;PIK3CD

	GO_Biological_process_2023_Up
	Embryonic Organ Morphogenesis (GO:0048562)
	0,009827722
	0,216516239
	ALDH1A3;FOXF1

	GO_Biological_process_2023_Up
	Positive Regulation Of Cell Migration (GO:0030335)
	0,013803171
	0,216516239
	TRIP6;PIK3CD;ROR2;CXCL16

	GO_Biological_process_2023_Up
	Negative Regulation Of Viral Genome Replication (GO:0045071)
	0,01403777
	0,216516239
	IFIH1;IFITM2

	GO_Biological_process_2023_Up
	Transmembrane Receptor Protein Tyrosine Kinase Signaling Pathway (GO:0007169)
	0,015933227
	0,216516239
	SHC2;COL4A2;ROR2;SOGA1

	BioPlanet_2019_Up
	Beta-1 integrin cell surface interactions
	9,54317E-08
	2,54803E-05
	COL18A1;LAMA5;COL5A1;COL6A2;COL6A1;NPNT

	BioPlanet_2019_Up
	NCAM1 interactions
	3,8333E-07
	3,62225E-05
	COL4A2;COL5A1;COL6A2;COL6A1;AGRN

	BioPlanet_2019_Up
	ECM-receptor interaction
	4,06995E-07
	3,62225E-05
	LAMA5;COL4A2;COL5A1;COL6A2;COL6A1;AGRN

	BioPlanet_2019_Up
	Extracellular matrix organization
	7,4517E-07
	4,97401E-05
	COL18A1;MMP11;COL4A2;COL5A1;COL6A2;COL6A1

	BioPlanet_2019_Up
	Focal adhesion
	1,21858E-06
	6,5072E-05
	LAMA5;SHC2;COL4A2;COL5A1;COL6A2;COL6A1;PIK3CD;FLNC

	BioPlanet_2019_Up
	Collagen biosynthesis and modifying enzymes
	2,55366E-06
	0,000113638
	COL18A1;COL4A2;COL5A1;COL6A2;COL6A1

	BioPlanet_2019_Up
	NCAM signaling for neurite out-growth
	3,99035E-06
	0,000152203
	COL4A2;COL5A1;COL6A2;COL6A1;AGRN

	BioPlanet_2019_Up
	Syndecan 1 pathway
	1,79063E-05
	0,000597622
	LAMA5;COL5A1;COL6A2;COL6A1

	BioPlanet_2019_Up
	BDNF signaling pathway
	2,92492E-05
	0,000867726
	ITPKB;IFITM2;NUMA1;PXDN;LMNA;ROR2;FLNC

	BioPlanet_2019_Up
	Signaling by PDGF
	5,96372E-05
	0,001592313
	COL4A2;COL5A1;COL6A2;COL6A1;ITPR3

	BioPlanet_2019_Up
	Amoebiasis
	0,000451244
	0,010952928
	LAMA5;COL4A2;COL5A1;PIK3CD

	BioPlanet_2019_Up
	FSH regulation of apoptosis
	0,002009496
	0,04211785
	COL18A1;ALDH1A3;IFITM2;PIK3CD;FLNC

	BioPlanet_2019_Up
	Integrins in angiogenesis
	0,002050682
	0,04211785
	COL5A1;COL6A2;COL6A1

	BioPlanet_2019_Up
	Phosphatidylinositol signaling system
	0,002383469
	0,045456155
	ITPKB;PIK3CD;ITPR3

	BioPlanet_2019_Up
	Small cell lung cancer
	0,002942286
	0,052372696
	LAMA5;COL4A2;PIK3CD

	BioPlanet_2019_Up
	Activation of matrix metalloproteinases
	0,004659404
	0,077753806
	COL18A1;MMP11

	BioPlanet_2019_Up
	Axon guidance
	0,004965312
	0,077984601
	COL4A2;COL5A1;COL6A2;COL6A1;AGRN

	BioPlanet_2019_Up
	Signaling by NGF
	0,006804398
	0,100931902
	SHC2;APH1B;RASGRF2;ITPR3

	BioPlanet_2019_Up
	HNF3B pathway
	0,010262428
	0,144214116
	BDH1;FOXF1

	BioPlanet_2019_Up
	Agrin in postsynaptic differentiation
	0,011157007
	0,148946044
	LAMA5;AGRN

	GO_Cellular_component_2023_Up
	Collagen-Containing Extracellular Matrix (GO:0062023)
	3,33173E-10
	2,86529E-08
	COL18A1;LAMA5;TGFB1I1;CTSZ;NPNT;SMOC2;COL4A2;COL5A1;COL6A2;PXDN;COL6A1;IGFBP7;AGRN

	GO_Cellular_component_2023_Up
	Basement Membrane (GO:0005604)
	4,81305E-07
	2,06961E-05
	LAMA5;SMOC2;COL4A2;PXDN;AGRN

	GO_Cellular_component_2023_Up
	Endoplasmic Reticulum Lumen (GO:0005788)
	5,00088E-05
	0,001433585
	COL18A1;COL4A2;COL5A1;COL6A2;CTSZ;COL6A1;IGFBP7

	GO_Cellular_component_2023_Up
	Intracellular Organelle Lumen (GO:0070013)
	0,000136053
	0,00292515
	COL18A1;MMP11;BDH1;COL4A2;COL5A1;GLDC;COL6A2;CTSZ;COL6A1;IGFBP7;AGRN

	GO_Cellular_component_2023_Up
	Lysosome (GO:0005764)
	0,007209967
	0,124011424
	IFITM2;SYT11;CTSZ;COL6A1;CYBRD1;AGRN

	GO_Cellular_component_2023_Up
	Endoplasmic reticulum-Golgi Intermediate Compartment Membrane (GO:0033116)
	0,013537465
	0,194037001
	CTSZ;TAPBP

	GO_Cellular_component_2023_Up
	Astral Microtubule (GO:0000235)
	0,020229739
	0,210176057
	NUMA1

	GO_Cellular_component_2023_Up
	Inhibitory Synapse (GO:0060077)
	0,026882984
	0,210176057
	SYT11

	GO_Cellular_component_2023_Up
	Phosphatidylinositol 3-Kinase Complex, Class I (GO:0097651)
	0,026882984
	0,210176057
	PIK3CD

	GO_Cellular_component_2023_Up
	Phosphatidylinositol 3-Kinase Complex, Class IA (GO:0005943)
	0,026882984
	0,210176057
	PIK3CD

	GO_Cellular_component_2023_Up
	Platelet Dense Tubular Network Membrane (GO:0031095)
	0,026882984
	0,210176057
	ITPR3

	GO_Cellular_component_2023_Up
	Lysosomal Membrane (GO:0005765)
	0,033000338
	0,21763855
	IFITM2;EEF1A2;COL6A1;CYBRD1

	GO_Cellular_component_2023_Up
	Platelet Dense Tubular Network (GO:0031094)
	0,033491713
	0,21763855
	ITPR3

	GO_Cellular_component_2023_Up
	Early Phagosome (GO:0032009)
	0,036779475
	0,21763855
	SYT11

	GO_Cellular_component_2023_Up
	Cytoplasmic Side Of Lysosomal Membrane (GO:0098574)
	0,040056218
	0,21763855
	EEF1A2

	GO_Cellular_component_2023_Up
	Lamellar Body (GO:0042599)
	0,043321977
	0,21763855
	ABCA3

	GO_Cellular_component_2023_Up
	Golgi Lumen (GO:0005796)
	0,045552255
	0,21763855
	MMP11;AGRN

	GO_Cellular_component_2023_Up
	Phagocytic Vesicle (GO:0045335)
	0,045552255
	0,21763855
	SYT11;TAPBP

	GO_Biological_process_2023_Down
	Regulation Of Nucleic Acid-Templated Transcription (GO:1903506)
	0,00028692
	0,05699506
	ZNF492;SETBP1;ZNF506;ZNF737;ZNF85;ZNF66;ZNF257;ZNF486

	GO_Biological_process_2023_Down
	Cytochrome Complex Assembly (GO:0017004)
	0,000287854
	0,05699506
	CYBA;COX10

	GO_Biological_process_2023_Down
	Regulation Of Anatomical Structure Morphogenesis (GO:0022603)
	0,001330578
	0,175636314
	SPARC;CDH2;SARM1;LARP4

	GO_Biological_process_2023_Down
	Synapse Assembly (GO:0007416)
	0,002410824
	0,220361119
	GABRB3;CDH2;ADGRL3

	GO_Biological_process_2023_Down
	Retrotransposon Silencing (GO:0010526)
	0,002782337
	0,220361119
	APOBEC3D;ZNF91

	GO_Biological_process_2023_Down
	Negative Regulation Of Transposition (GO:0010529)
	0,003936436
	0,257494753
	APOBEC3D;ZNF91

	GO_Biological_process_2023_Down
	Regulation Of Cell Morphogenesis (GO:0022604)
	0,006013544
	0,257494753
	SPARC;LARP4

	GO_Biological_process_2023_Down
	tRNA Methylation (GO:0030488)
	0,008049561
	0,257494753
	METTL1;TRMO

	GO_Biological_process_2023_Down
	Negative Regulation Of Endothelial Cell Proliferation (GO:0001937)
	0,00848902
	0,257494753
	SPARC;TNMD

	GO_Biological_process_2023_Down
	Synaptic Vesicle Cycle (GO:0099504)
	0,00848902
	0,257494753
	CDH2;SYNDIG1

	GO_Biological_process_2023_Down
	RNA Stabilization (GO:0043489)
	0,00848902
	0,257494753
	METTL1;MEIOC

	GO_Biological_process_2023_Down
	Regulation Of Gene Expression (GO:0010468)
	0,009176227
	0,257494753
	ZNF492;TRIM17;SETBP1;ZNF506;ZNF737;ZNF85;ZNF66;LARP4;ZNF257;ZNF486

	GO_Biological_process_2023_Down
	Regulation Of DNA-templated Transcription (GO:0006355)
	0,01135238
	0,257494753
	ZNF492;ZNF66;HOXC11;SETBP1;ZNF506;ZNF737;ZNF85;ZNF700;ZNF433;ZNF257;ZNF442;ZNF563;ZNF486;ZSCAN18

	GO_Biological_process_2023_Down
	Neural Crest Cell Development (GO:0014032)
	0,011856166
	0,257494753
	CDH2;SEMA6D

	GO_Biological_process_2023_Down
	Synapse Organization (GO:0050808)
	0,013162009
	0,257494753
	CDH2;CX3CL1;ADGRL3

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393134
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,012880151
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014706953
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014706953
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237287
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099507)
	0,018350695
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018350695
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020167647
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023791741
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023791741
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025598894
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025598894
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025598894
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845192
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027402792
	0,122113115
	ARSJ



	GO terms Ex15+/-/Ex42M/M vs Ex15+/+
Starving

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	MSigDB_Hallmarks_Up
	Cholesterol Homeostasis
	0,01105699
	0,055429435
	GLDC;CXCL16

	MSigDB_Hallmarks_Up
	IL-6/JAK/STAT3 Signaling
	0,015047377
	0,055429435
	OSMR;MYD88

	MSigDB_Hallmarks_Up
	Interferon Alpha Response
	0,018476478
	0,055429435
	SAMD9;TRIM25

	GO_Biological_process_2023_Up
	Calcium-Ion Regulated Exocytosis (GO:0017156)
	0,001420102
	0,132972609
	SCIN;SYT11

	GO_Biological_process_2023_Up
	Response To Cytokine (GO:0034097)
	0,002450791
	0,132972609
	OSMR;MYD88;CXCL16

	GO_Biological_process_2023_Up
	Monoatomic Cation Transport (GO:0006812)
	0,003681104
	0,132972609
	PANX2;PIEZO2

	GO_Biological_process_2023_Up
	Cellular Response To Mechanical Stimulus (GO:0071260)
	0,004783448
	0,132972609
	PIEZO2;MYD88

	GO_Biological_process_2023_Up
	Regulated Exocytosis (GO:0045055)
	0,005384827
	0,132972609
	SCIN;SYT11

	GO_Biological_process_2023_Up
	Defense Response To Virus (GO:0051607)
	0,007766303
	0,132972609
	IFI6;TRIM25;MYD88

	GO_Biological_process_2023_Up
	Cellular Response To Calcium Ion (GO:0071277)
	0,009669014
	0,132972609
	ITPKB;SYT11

	GO_Biological_process_2023_Up
	Negative Regulation Of Actin Filament Depolymerization (GO:0030835)
	0,010704833
	0,132972609
	SCIN

	GO_Biological_process_2023_Up
	Ubiquitin-Dependent ERAD Pathway (GO:0030433)
	0,010772733
	0,132972609
	TRIM25;CLGN

	GO_Biological_process_2023_Up
	Vesicle Fusion (GO:0006906)
	0,012527494
	0,132972609
	SAMD9;SYT11

	GO_Biological_process_2023_Up
	Positive Regulation Of Interleukin-23 Production (GO:0032747)
	0,012832338
	0,132972609
	MYD88

	GO_Biological_process_2023_Up
	RIG-I Signaling Pathway (GO:0039529)
	0,012832338
	0,132972609
	TRIM25

	GO_Biological_process_2023_Up
	Negative Regulation Of Catecholamine Secretion (GO:0033604)
	0,012832338
	0,132972609
	SYT11

	GO_Biological_process_2023_Up
	Negative Regulation Of Microglial Cell Activation (GO:1903979)
	0,014955374
	0,132972609
	SYT11

	GO_Biological_process_2023_Up
	Notch Receptor Processing (GO:0007220)
	0,014955374
	0,132972609
	APH1B

	GO_Biological_process_2023_Up
	Glycine Metabolic Process (GO:0006544)
	0,014955374
	0,132972609
	GLDC

	GO_Biological_process_2023_Up
	Positive Regulation Of Oligodendrocyte Differentiation (GO:0048714)
	0,014955374
	0,132972609
	PTPRZ1

	GO_Biological_process_2023_Up
	ERAD Pathway (GO:0036503)
	0,015708754
	0,132972609
	TRIM25;CLGN

	GO_Biological_process_2023_Up
	Sensory Perception Of Mechanical Stimulus (GO:0050954)
	0,015708754
	0,132972609
	MARVELD2;PIEZO2

	GO_Biological_process_2023_Up
	Positive Regulation Of Megakaryocyte Differentiation (GO:0045654)
	0,017073952
	0,132972609
	SCIN

	BioPlanet_2019_Up
	Ketone body metabolism
	0,010704833
	0,193219006
	BDH1

	BioPlanet_2019_Up
	Electric transmission across gap junctions
	0,010704833
	0,193219006
	PANX2

	BioPlanet_2019_Up
	Binding of orexin and neuropeptides FF and QRFP to their receptors
	0,017073952
	0,193219006
	QRFPR

	BioPlanet_2019_Up
	Ketone body biosynthesis and degradation
	0,019188079
	0,193219006
	BDH1

	BioPlanet_2019_Up
	TRAF6-mediated IRF7 activation in TLR7/8 or 9 signaling
	0,021297765
	0,193219006
	MYD88

	BioPlanet_2019_Up
	Netrin mediated repulsion signals
	0,021297765
	0,193219006
	UNC5C

	BioPlanet_2019_Up
	Immune system signaling by interferons, interleukins, prolactin, and growth hormones
	0,022188842
	0,193219006
	IFI6;TRIM25;MYD88

	BioPlanet_2019_Up
	Regulated proteolysis of p75 neurotrophin receptor
	0,023403019
	0,193219006
	APH1B

	BioPlanet_2019_Up
	Notch receptor processing
	0,023403019
	0,193219006
	APH1B

	BioPlanet_2019_Up
	NF-kappaB activation through FADD/RIP-1 pathway
	0,02550385
	0,193219006
	TRIM25

	BioPlanet_2019_Up
	p75 neurotrophin receptor-mediated signaling
	0,029181268
	0,193219006
	APH1B;MYD88

	BioPlanet_2019_Up
	TRAF3-dependent IRF activation pathway
	0,02969228
	0,193219006
	TRIM25

	BioPlanet_2019_Up
	Glycosphingolipid biosynthesis: globo series
	0,02969228
	0,193219006
	B3GALNT1

	BioPlanet_2019_Up
	Signaling by NOTCH2
	0,02969228
	0,193219006
	APH1B

	BioPlanet_2019_Up
	Cell death signaling by NRIF in the nucleus
	0,033863125
	0,193219006
	APH1B

	BioPlanet_2019_Up
	Control of cell cycle and breast tumor growth by estrogen-responsive protein Efp
	0,033863125
	0,193219006
	TRIM25

	BioPlanet_2019_Up
	p75 neurotrophin receptor signaling via NF-kB
	0,033863125
	0,193219006
	MYD88

	BioPlanet_2019_Up
	Syndecan 3 pathway
	0,035941976
	0,193687315
	APH1B

	BioPlanet_2019_Up
	TRAF6 mediated NF-kB activation
	0,046270874
	0,195755825
	TRIM25

	GO_Cellular_component_2023_Up
	Ribonuclease MRP Complex (GO:0000172)
	0,014955374
	0,339343778
	RPP25

	GO_Cellular_component_2023_Up
	Inhibitory Synapse (GO:0060077)
	0,017073952
	0,339343778
	SYT11

	GO_Cellular_component_2023_Up
	Multimeric Ribonuclease P Complex (GO:0030681)
	0,019188079
	0,339343778
	RPP25

	GO_Cellular_component_2023_Up
	Early Phagosome (GO:0032009)
	0,023403019
	0,339343778
	SYT11

	GO_Cellular_component_2023_Up
	Endoribonuclease Complex (GO:1902555)
	0,035941976
	0,395308247
	RPP25

	MSigDB_Hallmarks_Down
	Inflammatory Response
	0,008869378
	0,170157374
	KLF6;MYC;ROS1;CX3CL1

	MSigDB_Hallmarks_Down
	IL-2/STAT5 Signaling
	0,047062444
	0,170157374
	KLF6;MYO1C;MYC

	MSigDB_Hallmarks_Down
	TNF-alpha Signaling via NF-kB
	0,047644065
	0,170157374
	KLF6;MYC;TNC

	MSigDB_Hallmarks_Down
	Adipogenesis
	0,047644065
	0,170157374
	SULT1A1;HSPB8;SNCG

	MSigDB_Hallmarks_Down
	Myogenesis
	0,047644065
	0,170157374
	MYO1C;HSPB8;IGFBP3

	MSigDB_Hallmarks_Down
	Epithelial Mesenchymal Transition
	0,047644065
	0,170157374
	CDH2;IGFBP3;TNC

	MSigDB_Hallmarks_Down
	KRAS Signaling Up
	0,047644065
	0,170157374
	SNAP25;IGFBP3;MMP10

	GO_Biological_process_2023_Down
	Retrotransposon Silencing (GO:0010526)
	8,07492E-05
	0,040991976
	APOBEC3D;ZNF91;APOBEC3B

	GO_Biological_process_2023_Down
	Negative Regulation Of Transposition (GO:0010529)
	0,00013802
	0,040991976
	APOBEC3D;ZNF91;APOBEC3B

	GO_Biological_process_2023_Down
	DNA Cytosine Deamination (GO:0070383)
	0,000446494
	0,05777324
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Synaptic Vesicle Cycle (GO:0099504)
	0,000450233
	0,05777324
	SNAP25;CDH2;SYNDIG1

	GO_Biological_process_2023_Down
	Regulation Of Nucleic Acid-Templated Transcription (GO:1903506)
	0,000486307
	0,05777324
	ACVRL1;ZNF492;SETBP1;ZNF506;ZNF737;ZNF85;ZNF66;ZNF486

	GO_Biological_process_2023_Down
	Cytidine To Uridine Editing (GO:0016554)
	0,000870149
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	DNA Deamination (GO:0045006)
	0,001041437
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Negative Regulation Of Single Stranded Viral RNA Replication Via Double Stranded DNA Intermediate (GO:0045869)
	0,001428394
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Regulation Of Transposition (GO:0010528)
	0,001428394
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Regulation Of DNA-templated Transcription (GO:0006355)
	0,001561576
	0,083872392
	ACVRL1;ZNF492;ZNF66;HOXC11;KLF6;SETBP1;MYC;ZNF506;ZNF737;ZNF85;ANKRD1;ZNF844;ZNF700;ZNF433;ZNF486;ZNF563;ZS

	GO_Biological_process_2023_Down
	Heart Morphogenesis (GO:0003007)
	0,001766976
	0,083872392
	ACVRL1;FLRT2;ANKRD1

	GO_Biological_process_2023_Down
	Negative Regulation Of RNA Biosynthetic Process (GO:1902679)
	0,001873727
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Synapse Organization (GO:0050808)
	0,001981123
	0,083872392
	CDH2;TNC;SNCG;CX3CL1

	GO_Biological_process_2023_Down
	Base Conversion Or Substitution Editing (GO:0016553)
	0,00211799
	0,083872392
	APOBEC3D;APOBEC3B

	GO_Biological_process_2023_Down
	Regulation Of Single Stranded Viral RNA Replication Via Double Stranded DNA Intermediate (GO:0045091)
	0,00211799
	0,083872392
	APOBEC3D;APOBEC3B

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393134
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,012880151
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014706953
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014706953
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237287
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099507)
	0,018350695
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018350695
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020167647
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023791741
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023791741
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025598894
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025598894
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025598894
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845192
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027402792
	0,122113115
	ARSJ



Table S5. List of Gene Ontology terms and associated genes up- and down-regulated in Ex15+/-/Ex42M/M vs Ex15+/+ in basal and starving conditions

	GO terms Ex15+/-/Ex42M/M vs Ex15-/-
Basal

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	GO_Biological_process_2023_Up
	Negative Regulation Of Kinase Activity (GO:0033673)
	0,006836927
	0,161543917
	DBNDD1;TSC2

	GO_Biological_process_2023_Up
	Protein Autoubiquitination (GO:0051865)
	0,008883432
	0,161543917
	STUB1;RNF187

	GO_Biological_process_2023_Up
	Regulation Of Double-Strand Break Repair Via Homologous Recombination (GO:0010569)
	0,008883432
	0,161543917
	RMI2;USP51

	GO_Biological_process_2023_Up
	Cellular Response To Hypoxia (GO:0071456)
	0,009125769
	0,161543917
	LMNA;STUB1

	GO_Biological_process_2023_Up
	Cellular Response To Decreased Oxygen Levels (GO:0036294)
	0,00937105
	0,161543917
	LMNA;STUB1

	GO_Biological_process_2023_Up
	Ubiquitin-Dependent ERAD Pathway (GO:0030433)
	0,00937105
	0,161543917
	DERL3;STUB1

	GO_Biological_process_2023_Up
	Maintenance Of DNA Repeat Elements (GO:0043570)
	0,009960969
	0,161543917
	RMI2

	GO_Biological_process_2023_Up
	Resolution Of Recombination Intermediates (GO:0071139)
	0,009960969
	0,161543917
	RMI2

	GO_Biological_process_2023_Up
	Proline Metabolic Process (GO:0006560)
	0,009960969
	0,161543917
	PYCR2

	GO_Biological_process_2023_Up
	Polyadenylation-Dependent snoRNA 3'-End Processing (GO:0071051)
	0,011941531
	0,161543917
	EXOSC6

	GO_Biological_process_2023_Up
	Regulation Of Cardiac Muscle Hypertrophy In Response To Stress (GO:1903242)
	0,011941531
	0,161543917
	LMNA

	GO_Biological_process_2023_Up
	Negative Regulation Of Protein Kinase Activity (GO:0006469)
	0,013395455
	0,161543917
	DBNDD1;TSC2

	GO_Biological_process_2023_Up
	ERAD Pathway (GO:0036503)
	0,013686223
	0,161543917
	DERL3;STUB1

	GO_Biological_process_2023_Up
	Galactosylceramide Metabolic Process (GO:0006681)
	0,01391823
	0,161543917
	GALC

	GO_Biological_process_2023_Up
	U4 snRNA 3'-End Processing (GO:0034475)
	0,01391823
	0,161543917
	EXOSC6

	GO_Biological_process_2023_Up
	Regulation Of Mitophagy (GO:1901524)
	0,01391823
	0,161543917
	TSC2

	GO_Biological_process_2023_Up
	Negative Regulation Of Retrograde Protein Transport, ER To Cytosol (GO:1904153)
	0,015891075
	0,161543917
	DERL3

	GO_Biological_process_2023_Up
	Amyloid-Beta Formation (GO:0034205)
	0,015891075
	0,161543917
	BACE1

	GO_Biological_process_2023_Up
	Anoikis (GO:0043276)
	0,015891075
	0,161543917
	TSC2

	GO_Biological_process_2023_Up
	Response To Misfolded Protein (GO:0051788)
	0,015891075
	0,161543917
	STUB1

	BioPlanet_2019_Up
	Signaling by NGF
	0,009734397
	0,244648775
	SHC2;OBSCN;TSC2

	BioPlanet_2019_Up
	Unfolded protein response
	0,010903899
	0,244648775
	EXOSC6;LMNA

	BioPlanet_2019_Up
	Signaling by ERBB2
	0,017711646
	0,244648775
	TSC2;STUB1

	BioPlanet_2019_Up
	Rheb GTPase activity by AMPK regulation
	0,019825227
	0,244648775
	TSC2

	BioPlanet_2019_Up
	Signaling by insulin receptor
	0,020062436
	0,244648775
	SHC2;TSC2

	BioPlanet_2019_Up
	Messenger RNA decay by 3' to 5' exoribonuclease
	0,021786549
	0,244648775
	EXOSC6

	BioPlanet_2019_Up
	NF-kappaB activation through FADD/RIP-1 pathway
	0,023744045
	0,244648775
	IFIH1

	BioPlanet_2019_Up
	Signaling by PDGF
	0,024752737
	0,244648775
	COL5A1;TSC2

	BioPlanet_2019_Up
	Signal attenuation
	0,025697722
	0,244648775
	SHC2

	BioPlanet_2019_Up
	AKT phosphorylation of cytosolic targets
	0,027647587
	0,244648775
	TSC2

	BioPlanet_2019_Up
	TRAF3-dependent IRF activation pathway
	0,027647587
	0,244648775
	IFIH1

	BioPlanet_2019_Up
	NGF signaling via TRKA from the plasma membrane
	0,030252827
	0,244648775
	SHC2;TSC2

	BioPlanet_2019_Up
	Diabetes pathways
	0,03066278
	0,244648775
	EXOSC6;LMNA

	BioPlanet_2019_Up
	Amino acid biosynthesis and interconversion (transamination)
	0,03153591
	0,244648775
	PHGDH

	BioPlanet_2019_Up
	ABCA transporters in lipid homeostasis
	0,033474383
	0,244648775
	ABCA3

	BioPlanet_2019_Up
	Destabilization of mRNA by KSRP
	0,033474383
	0,244648775
	EXOSC6

	BioPlanet_2019_Up
	NO2-dependent IL-12 pathway in NK cells
	0,033474383
	0,244648775
	IL12RB2

	BioPlanet_2019_Up
	SHC-related events
	0,033474383
	0,244648775
	SHC2

	BioPlanet_2019_Up
	Energy-dependent regulation of mTOR by LKB1-AMPK
	0,033474383
	0,244648775
	TSC2

	BioPlanet_2019_Up
	Destabilization of mRNA by butyrate response factor 1 (BRF1)
	0,037339987
	0,244648775
	EXOSC6

	GO_Cellular_component_2023_Up
	Hrd1p Ubiquitin Ligase ERAD-L Complex (GO:0000839)
	0,009960969
	0,151993405
	DERL3

	GO_Cellular_component_2023_Up
	Lytic Vacuole (GO:0000323)
	0,009974913
	0,151993405
	BACE1;GALC;TSC2

	GO_Cellular_component_2023_Up
	Hrd1p Ubiquitin Ligase Complex (GO:0000836)
	0,01391823
	0,151993405
	DERL3

	GO_Cellular_component_2023_Up
	Junctional Sarcoplasmic Reticulum Membrane (GO:0014701)
	0,015891075
	0,151993405
	JPH3

	GO_Cellular_component_2023_Up
	Nucleolar Exosome (RNase Complex) (GO:0101019)
	0,017860071
	0,151993405
	EXOSC6

	GO_Cellular_component_2023_Up
	Nuclear Inclusion Body (GO:0042405)
	0,019825227
	0,151993405
	STUB1

	GO_Cellular_component_2023_Up
	Lamellar Body (GO:0042599)
	0,025697722
	0,168870742
	ABCA3

	GO_Cellular_component_2023_Up
	Cul2-RING Ubiquitin Ligase Complex (GO:0031462)
	0,045026028
	0,258899659
	ZSWIM5

	MSigDB_Hallmarks_Down
	p53 Pathway
	0,019411444
	0,310583111
	BMP2;APAF1;NDRG1

	GO_Biological_process_2023_Down
	Cell-Cell Adhesion Via Plasma-Membrane Adhesion Molecules (GO:0098742)
	0,000129437
	0,061612128
	TENM1;LRFN5;CDH2;CDH7;ADGRL3

	GO_Biological_process_2023_Down
	Regulation Of Osteoblast Proliferation (GO:0033688)
	0,000933364
	0,140992153
	NELL1;BMP2

	GO_Biological_process_2023_Down
	Regulation Of Nucleic Acid-Templated Transcription (GO:1903506)
	0,001765502
	0,140992153
	BMP2;SETBP1;ZNF85;PRRX2;ZNF66;YAF2

	GO_Biological_process_2023_Down
	Regulation Of Endothelial Cell Proliferation (GO:0001936)
	0,00237496
	0,140992153
	NELL1;BMP2;SPARC

	GO_Biological_process_2023_Down
	Cell-Cell Adhesion Mediated By Cadherin (GO:0044331)
	0,002482071
	0,140992153
	CDH2;CDH7

	GO_Biological_process_2023_Down
	Cell Junction Assembly (GO:0034329)
	0,002523095
	0,140992153
	CDH2;CDH7;ADGRL3

	GO_Biological_process_2023_Down
	Positive Regulation Of Filopodium Assembly (GO:0051491)
	0,002675746
	0,140992153
	TENM1;NELL1

	GO_Biological_process_2023_Down
	Adherens Junction Organization (GO:0034332)
	0,004470077
	0,140992153
	CDH2;CDH7

	GO_Biological_process_2023_Down
	Regulation Of Ossification (GO:0030278)
	0,004985272
	0,140992153
	NELL1;BMP2

	GO_Biological_process_2023_Down
	Positive Regulation Of Programmed Cell Death (GO:0043068)
	0,00522147
	0,140992153
	BMP2;APAF1;PNMA3;PLEKHN1

	GO_Biological_process_2023_Down
	Calcium-Dependent Cell-Cell Adhesion Via Plasma Membrane Cell Adhesion Molecules (GO:0016339)
	0,00525265
	0,140992153
	CDH2;CDH7

	GO_Biological_process_2023_Down
	Positive Regulation Of Bone Mineralization (GO:0030501)
	0,00525265
	0,140992153
	NELL1;BMP2

	GO_Biological_process_2023_Down
	Positive Regulation Of Ossification (GO:0045778)
	0,006093453
	0,140992153
	NELL1;BMP2

	GO_Biological_process_2023_Down
	Synapse Organization (GO:0050808)
	0,006209491
	0,140992153
	LRFN5;CDH2;ADGRL3

	GO_Biological_process_2023_Down
	Regulation Of Filopodium Assembly (GO:0051489)
	0,006685837
	0,140992153
	TENM1;NELL1

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393134
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,012880151
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014706953
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014706953
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237287
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099507)
	0,018350695
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018350695
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020167647
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023791741
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023791741
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025598894
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025598894
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025598894
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845192
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027402792
	0,122113115
	ARSJ



	GO terms Ex15+/-/Ex42M/M vs Ex15-/-
Starving

	Database
	Term
	P.value
	Adjusted.P.value
	Genes

	MSigDB_Hallmarks_Up
	Protein Secretion
	0,046986474
	0,095638172
	GALC

	GO_Biological_process_2023_Up
	Choline Transport (GO:0015871)
	0,002996578
	0,036412677
	SLC44A5

	GO_Biological_process_2023_Up
	Galactosylceramide Metabolic Process (GO:0006681)
	0,003495224
	0,036412677
	GALC

	GO_Biological_process_2023_Up
	Amyloid-Beta Formation (GO:0034205)
	0,003993646
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Quaternary Ammonium Group Transport (GO:0015697)
	0,005985094
	0,036412677
	SLC44A5

	GO_Biological_process_2023_Up
	Amyloid Precursor Protein Catabolic Process (GO:0042987)
	0,006482395
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Amyloid-Beta Metabolic Process (GO:0050435)
	0,007476328
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Amyloid Precursor Protein Metabolic Process (GO:0042982)
	0,008469366
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Insulin Secretion (GO:0030073)
	0,009461511
	0,036412677
	SNX19

	GO_Biological_process_2023_Up
	Phosphatidylcholine Biosynthetic Process (GO:0006656)
	0,009461511
	0,036412677
	SLC44A5

	GO_Biological_process_2023_Up
	Membrane Protein Ectodomain Proteolysis (GO:0006509)
	0,010948052
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Positive Regulation Of Neuron Apoptotic Process (GO:0043525)
	0,01144312
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Amyloid Fibril Formation (GO:1990000)
	0,011937965
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Peptide Hormone Secretion (GO:0030072)
	0,012432587
	0,036412677
	SNX19

	GO_Biological_process_2023_Up
	Chondrocyte Differentiation (GO:0002062)
	0,014408847
	0,036412677
	SNX19

	GO_Biological_process_2023_Up
	Organic Cation Transport (GO:0015695)
	0,015395642
	0,036412677
	SLC44A5

	GO_Biological_process_2023_Up
	Glycosphingolipid Metabolic Process (GO:0006687)
	0,015888706
	0,036412677
	GALC

	GO_Biological_process_2023_Up
	Glycolipid Metabolic Process (GO:0006664)
	0,016381548
	0,036412677
	GALC

	GO_Biological_process_2023_Up
	Positive Regulation Of Neuron Death (GO:1901216)
	0,016874167
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Membrane Protein Proteolysis (GO:0033619)
	0,016874167
	0,036412677
	BACE1

	GO_Biological_process_2023_Up
	Cartilage Development (GO:0051216)
	0,025703443
	0,04855156
	SNX19

	BioPlanet_2019_Up
	Phospholipid metabolism
	0,004456844
	0,071309505
	GALC;SLC44A5

	BioPlanet_2019_Up
	Phosphatidylcholine biosynthesis
	0,00896555
	0,071724401
	SLC44A5

	BioPlanet_2019_Up
	Amine compound SLC transporters
	0,014408847
	0,075369709
	SLC44A5

	BioPlanet_2019_Up
	Glycosphingolipid metabolism
	0,018842427
	0,075369709
	GALC

	BioPlanet_2019_Up
	Lipid and lipoprotein metabolism
	0,023574357
	0,075437944
	GALC;SLC44A5

	BioPlanet_2019_Up
	RAGE pathway
	0,029604609
	0,078945625
	BACE1

	BioPlanet_2019_Up
	Sphingolipid metabolism
	0,035430005
	0,080982868
	GALC

	BioPlanet_2019_Up
	Glycerophospholipid biosynthesis
	0,042186509
	0,08353151
	SLC44A5

	BioPlanet_2019_Up
	Transport of glucose and other sugars, bile salts and organic acids, metal ions and amine compounds
	0,046986474
	0,08353151
	SLC44A5

	GO_Cellular_component_2023_Up
	Lytic Vacuole (GO:0000323)
	0,005250672
	0,108550235
	BACE1;GALC

	GO_Cellular_component_2023_Up
	Cyclin-Dependent Protein Kinase Holoenzyme Complex (GO:0000307)
	0,019825227
	0,108550235
	CCNI2

	GO_Cellular_component_2023_Up
	Golgi-associated Vesicle (GO:0005798)
	0,023258053
	0,108550235
	BACE1

	GO_Cellular_component_2023_Up
	Multivesicular Body (GO:0005771)
	0,024725949
	0,108550235
	BACE1

	GO_Cellular_component_2023_Up
	Lysosome (GO:0005764)
	0,024851858
	0,108550235
	BACE1;GALC

	GO_Cellular_component_2023_Up
	Serine/Threonine Protein Kinase Complex (GO:1902554)
	0,029604609
	0,108550235
	CCNI2

	GO_Cellular_component_2023_Up
	Lysosomal Lumen (GO:0043202)
	0,042186509
	0,132586172
	GALC

	MSigDB_Hallmarks_Down
	Epithelial Mesenchymal Transition
	0,002700856
	0,048876173
	COL3A1;CXCL8;SPARC;CDH2

	MSigDB_Hallmarks_Down
	Angiogenesis
	0,004887617
	0,048876173
	COL3A1;KCNJ8

	MSigDB_Hallmarks_Down
	Myogenesis
	0,020322933
	0,13548622
	COL3A1;SPARC;MYO1C

	GO_Biological_process_2023_Down
	Cellular Response To Growth Factor Stimulus (GO:0071363)
	8,6231E-05
	0,053721892
	NELL1;BMP2;CXCL8;PDE3A;SMAD9

	GO_Biological_process_2023_Down
	Nervous System Development (GO:0007399)
	0,000246389
	0,076750146
	NELL1;CDH2;APAF1;DLG4;RITA1;HES5;ADGRL3

	GO_Biological_process_2023_Down
	Regulation Of Astrocyte Differentiation (GO:0048710)
	0,00044701
	0,091640042
	BMP2;HES5

	GO_Biological_process_2023_Down
	Vascular Endothelial Growth Factor Signaling Pathway (GO:0038084)
	0,000735474
	0,091640042
	NELL1;MYO1C

	GO_Biological_process_2023_Down
	Positive Regulation Of Transcription From RNA Polymerase II Promoter Involved In Cellular Response To Chemical Stimulus (GO:1901522)
	0,000735474
	0,091640042
	BMP2;SMAD9

	GO_Biological_process_2023_Down
	Regulation Of Osteoblast Proliferation (GO:0033688)
	0,000966248
	0,097280895
	NELL1;BMP2

	GO_Biological_process_2023_Down
	Regulation Of Single Stranded Viral RNA Replication Via Double Stranded DNA Intermediate (GO:0045091)
	0,001093044
	0,097280895
	APOBEC3D;CXCL8

	GO_Biological_process_2023_Down
	Brain Development (GO:0007420)
	0,001463325
	0,113956436
	CDH2;CNTN5;HES5;ADGRL3

	GO_Biological_process_2023_Down
	Response To BMP (GO:0071772)
	0,002010798
	0,113992475
	BMP2;SMAD9

	GO_Biological_process_2023_Down
	Regulation Of Endothelial Cell Proliferation (GO:0001936)
	0,002496138
	0,113992475
	NELL1;BMP2;SPARC

	GO_Biological_process_2023_Down
	Cell-Cell Adhesion Mediated By Cadherin (GO:0044331)
	0,002568668
	0,113992475
	CDH2;CDH7

	GO_Biological_process_2023_Down
	Cell Junction Assembly (GO:0034329)
	0,002651636
	0,113992475
	CDH2;CDH7;ADGRL3

	GO_Biological_process_2023_Down
	Cellular Response To Transforming Growth Factor Beta Stimulus (GO:0071560)
	0,002731579
	0,113992475
	COL3A1;PDE3A;SMAD9

	GO_Biological_process_2023_Down
	Regulation Of Monoatomic Ion Transport (GO:0043269)
	0,00297647
	0,113992475
	KCNJ8;KCNJ12

	GO_Biological_process_2023_Down
	Regulation Of Monoatomic Ion Transmembrane Transport (GO:0034765)
	0,003191013
	0,113992475
	KCNJ8;KCNJ12

	BioPlanet_2019_Down
	Glutamate Receptor Activity (GO:0008066)
	0,000393134
	0,028698805
	GRM8;GRIA4

	BioPlanet_2019_Down
	3',5'-cyclic-GMP Phosphodiesterase Activity (GO:0047555)
	0,012880151
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Adenylate Cyclase Inhibiting G Protein-Coupled Glutamate Receptor Activity (GO:0001640)
	0,014706953
	0,122113115
	GRM8

	BioPlanet_2019_Down
	Cyclic-Nucleotide Phosphodiesterase Activity (GO:0004112)
	0,014706953
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Metal Ion Binding (GO:0046872)
	0,015237287
	0,122113115
	SCIN;SYT11;PRTFDC1;FBN1

	BioPlanet_2019_Down
	Ligand-Gated Monoatomic Ion Channel Activity Involved In Regulation Of Presynaptic Membrane Potential (GO:0099507)
	0,018350695
	0,122113115
	GRIA4

	BioPlanet_2019_Down
	Racemase And Epimerase Activity, Acting On Carbohydrates And Derivatives (GO:0016857)
	0,018350695
	0,122113115
	DSEL

	BioPlanet_2019_Down
	Monoatomic Cation:Bicarbonate Symporter Activity (GO:0140410)
	0,020167647
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	3',5'-cyclic-AMP Phosphodiesterase Activity (GO:0004115)
	0,023791741
	0,122113115
	PDE3A

	BioPlanet_2019_Down
	Arylsulfatase Activity (GO:0004065)
	0,023791741
	0,122113115
	ARSJ

	BioPlanet_2019_Down
	1-Phosphatidylinositol Binding (GO:0005545)
	0,025598894
	0,122113115
	SCIN

	BioPlanet_2019_Down
	Solute:Inorganic Anion Antiporter Activity (GO:0005452)
	0,025598894
	0,122113115
	SLC4A8

	BioPlanet_2019_Down
	Acetylgalactosaminyltransferase Activity (GO:0008376)
	0,025598894
	0,122113115
	B3GALNT1

	BioPlanet_2019_Down
	Calcium Ion Binding (GO:0005509)
	0,025845192
	0,122113115
	SCIN;SYT11;FBN1

	BioPlanet_2019_Down
	Sulfuric Ester Hydrolase Activity (GO:0008484)
	0,027402792
	0,122113115
	ARSJ



Table S6. List of Gene Ontology terms and associated genes up- and down-regulated in Ex15-/- vs Ex15+/-/Ex42M/M in basal and starving condition


Supplementary Figure Legends
Figure S1. Schematic workflow of PKD1 mutant cell lines generation
A. Generation of inducible Cas9-expressing HEK293T cell lines. Western blot of Cas9 expression after treatment with doxycycline. Exon 15 mutants were generated after transfection with a sgRNA cloned into pLX-sgRNA-BfuAI-2k vector and then screened based on Sanger sequencing. 
B. Generation of exon 42 mutants with cytosine base editor (CBE).
Figure S2.
Chromatograms of PKD1 cell lines carrying variants in exon 15 and exon 42.
Figure S3.
Representative images of paxillin staining on cells cultured on fibronectin for 1h at 37°C.
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