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[bookmark: _Hlk148946300][bookmark: _Hlk148946316]Clinical in silico validation
We used the Bioconductor package TCGAbiolinks (RRID:SCR_006442, version 2.16.4) to download TCGA-BRCA transcriptome profiles, copy number segments and clinical data. Normalized gene expression data for RAI2 and other genes of interest in the METABRIC dataset (1) were obtained from the cBioPortal (2, 3). Normalized RAI2 gene expression was correlated with the expression of individual genes that have been previously been shown to be indicative of CIN by Carter and colleagues (4). Additionally, to assess chromosomal instability defined by somatic copy number alterations, we calculated the weighted genome instability index (wGII) as defined in (5). For each of the tumor sample, copy number segments were used to determine the weighted median integer copy number, with weights equal to the lengths of the copy number segments. The wGII of the tumor was calculated as the average fraction of aberrations across all 22 chromosomes, such that all chromosomes influence the score equally regardless of size.
The CIN70 score was calculated according to Birkbak et al. (6) by summing the expression values of all the CIN70 genes. P-values were calculated by Student’s t-test. Multivariable regression analysis was performed to evaluate the association between CIN70 score and RAI2 gene expression, adjusting for other covariates like ER status and PAM50 subtype and p53 status. For linear regression, RAI2 values were log-transformed. For the multivariable analysis, the Cox regression model was used including those histopathologic factors that were clinically significant in the univariable survival analysis into the multivariable analysis (tumor stage, ER status, HER2 status, grade and molecular subtype) and presented as hazard ratio with 95% confidence interval. Due to the exploratory design of the study, adjustment for multiple testing was not performed and thus all p-values should be interpreted descriptively. 
To assess whether RAI2 gene expression correlates with patterns of genomic instability characterized by the accumulation of somatic copy number alterations (SCNAs) and point mutations (PMs), TCGA exonic PM and SCNA data were examined. Briefly, copy number alteration burden (total number of SCNAs per tumor type) and PM burden were summed. Spearman correlations were performed to compare mRNA abundances and somatic variant burden on a per-gene basis as described previously. (7). P-values were corrected using the Benjamini-Hochberg method to obtain false discovery rates (FDRs). 
For survival analysis, samples from the METABRIC dataset were divided by the median of RAI2 gene expression and CIN score. Differences in five-year overall survival between these groups were determined by Kaplan-Meier analysis using the log-rank test. 
Recombination Proficiency Score (RPS) was calculated for each tumor sample using normalized expression values for four signature genes involved in the DNA repair pathway (RIF1, PARI, RAD51, and KU80). High expression of these genes indicates low RPS. (8). The score was calculated as follows:
 RPS = −1 × (RIF1 + PARPBP + RAD51 + XRCC5 )  
[bookmark: _Hlk148946580]Cell culture 
[bookmark: _Hlk148947140]Cell line authentication was performed using short tandem repeat profiling to exclude cross-contamination between cell lines. Cells were grown as monolayers under standard conditions in either DMEM or RPMI supplemented with 10% FBS and 2 mM L-glutamine at 37°C in a humidified atmosphere containing 10% CO2 or 5% CO2, respectively. MCF-10A cells were cultured in (1:1) DMEM:F12 medium supplemented with 5% horse serum, 100 ng/mL cholera toxin, 20 ng/mL EGF, 500 ng/mL hydrocortisone, and 10 μg/mL insulin. To establish KPL-1 cells with constitutive expression of the eYFP-H2B fusion protein, the pH2B-eYFP plasmid (gift of Rusty Lansford, Addgene, MA, USA, plasmid #51002) was transfected using Lipofectamine 2000 (Invitrogen, MA, USA) according to the manufacturer's protocol. After 72 hours, eYFP-positive cells were enriched by fluorescence-activated cell sorting. This procedure was repeated after 10 days to enrich cells with stable expression of the eYFP-H2B fusion protein.
[bookmark: _Hlk148947151]Plasmid construction and viral transduction 
[bookmark: _Hlk148946918][bookmark: _Hlk148947110]Plasmid construction for overexpression of wild-type RAI2 protein, as well as viral production and transduction procedures, have been described previously (9). For depletion of RAI2 expression lentiviral pLKO.1 shRNA vectors targeted against human RAI2 (shRNA1 TRCN0000139927 (GAGCTCAATCCCGAATGGCAAT) and shRNA2 TRCN0000441623 (TTGCCTGTGCCAGTCCCTATT)) were obtained from the RNAi Consortium (http://www.broadinstitute.org/rnai/trc/lib). 
[bookmark: _Hlk148947436]Gene expression profiling
[bookmark: _Hlk148947734][bookmark: _Hlk148947768]500 ng total RNA from KPL-1 breast cancer cells was hybridized to the Illumina HT-12 Array v4 BeadChip (Illumina, San Diego, CA, USA) according to the manufacturer's protocols. The Illumina TotalPrep RNA Amplification Kit (Thermo Fisher Scientific, MA, USA) was used to generate single-stranded cRNA from input amounts of 500 ng total RNA (label: biotin, Cy3-streptavidin). 750 ng of cRNA was hybridized on the Illumina HumanHT-12 v4 BeadChip for 17 hours at 58°C. Gene expression microarrays were scanned using the Illumina iScan scanner according to the Illumina standard scanning protocol. Bead-level data was aggregated using BeadStudio and normalized using the quantile method. Differential expression on normalized expression data was determined using the samr package (R version 3.4.2) with an unpaired t-test with a delta of 0.06 and a minimum twofold change in gene expression. Functional annotation of differentially expressed genes was performed using the gene functional classification tool in DAVID Bioinformatics Resources 6.8 (RRID:SCR_001881). 
[bookmark: _Hlk148947832]Quantitative real-time RT-PCR Analysis (qRT-PCR)
RNA was extracted from cultured cells during the exponential growth phase using the Nucleospin RNA Kit (Macherey Nagel, Germany) according to the standard protocol. 1000 ng of RNA from each sample was transcribed using the First Strand cDNA Synthesis Kit (Thermo Scientific, MA, USA) and random hexamers. Human Cell Cycle RT² Profiler™ PCR Arrays and reagents (Eppendorf, Germany) were used for cell cycle-focused gene expression analyses. The qRT-PCR reactions were performed in triplicate using the Mastercycler Eppendorf Realplex thermal cycler (Eppendorf, Germany). Data analysis and significance testing were performed using QIAGEN's web-based software for cataloged arrays (RRID:SCR_021211).
[bookmark: _Hlk148947918]Western blotting 
[bookmark: _Hlk148534882][bookmark: _Hlk148949324]Whole cell extracts from cultured cells were prepared by direct lysis and sonication of cells in 2% SDS sample buffer containing phosphatase and protease inhibitors. Cell extracts were separated on 8% to 15% denaturing polyacrylamide gels and blotted onto nitrocellulose or PVDF membranes. Protein detection was performed by incubation with the following specific antibodies RAI2 (RRID:AB_2800292), Aurora A (RRID:AB_2665504), Aurora B (RRID:AB_10695307), Cyclin A2 (RRID:AB_627334), Cyclin B1 (RRID:AB_2783553), Cyclin B2 (RRID:AB_2072392) Survivin (RRID:AB_2063948) and γH2AX (RRID:AB_2118009). HSC-70 (RRID:AB_627761) served as loading control. For detection we used HRP conjugated anti-rabbit IgG, (RRID:AB_2099233) and (RRID:AB_330924) or infrared-dye labeled anti-rabbit IgG, (RRID:AB_621843) and anti-mouse IgG (RRID:AB_10956588). For protein detection we used either the Curix 60 processor (Agfa HealthCare, Belgium) on Super RX films (Fujifilm, Japan) or the Odyssey® CLx Imaging System (Li-Cor Biosciences, NE, USA). Differences between signal intensities in different cell lines and results of three independent experiments were evaluated by two-tailed Student's t-test.
[bookmark: _Hlk148949640]Cell cycle analysis
[bookmark: _Hlk148949657]The cell cycle profiles were assessed by quantifying DNA content using flow cytometry. Cells were grown to 70-80% confluence, detached from the flask by trypsinization and collected by centrifugation at 1200 xg for 2 minutes. Cells were resuspended in 500 µL 1x PBS, centrifuged at 800 xg for 3 minutes, and the supernatant carefully removed without shedding cells. Cells were fixed in 4% formaldehyde for 10 minutes at 37°C for 1 minute and placed on ice. The cells were centrifuged at 800 xg for 3 minutes, the supernatant was discarded, and the cells were resuspended in ice-cold 90% methanol and incubated on ice for 30 minutes.  Methanol was removed by centrifugation at 800 xg for 3 minutes, and the cell pellet was resuspended in 1 mL 0.5% BSA/PBS. Cells were washed twice with 0.5% BSA/PBS by centrifugation at 800 xg for 3 minutes. After the last wash, the cells were resuspended in 500 µL 0.5% BSA/PBS, and 10 µL RNase A and 5 µL propidium iodide solution were added for at least 30 minutes at RT. Samples were stored at 4°C until flow cytometric analysis using a NovoCyte Quanteon (Agilent, CA, USA) flow cytometer. A minimum of 20,000 cells were collected for analysis. After doublet discrimination, cell cycle profiles were automatically calculated using NovoExpress software (Agilent, CA, USA). The Watson model was used for cell cycle fitting. Three independent biological replicates were used to calculate the percentage of each cell cycle phase and the standard deviation. Difference was tested by two-tailed t-test. 
To determine the mitotic fraction, flow cytometry was performed using a FACS CantoII (Becton Dickinson, NJ, USA) equipped with FACSDiva software (RRID:SCR_001456). For combined analysis of DNA content and H3 phosphorylation, cells were fixed in 4% formaldehyde for 10 minutes at 37°C. Cells were then cooled on ice, spun down at 850xg, resuspended in ice-cold 90% methanol, and incubated on ice for 30 minutes. For immunostaining, the methanol was removed by centrifugation and the cells were incubated in 0.5% BSA (w/v) in PBS containing P-H3(S10) primary antibody (1:500; CST, RRID:AB_1549592) for 1 hour at room temperature, followed by incubation with Alexa-Fluor-488-conjugated secondary antibody (RRID:AB_143165) for 30 minutes at room temperature. DNA was stained with propidium iodide buffer for 30 minutes at room temperature. Flow cytometry was performed using a FACS CantoII (Becton Dickinson NJ, USA) equipped with FACSDiva software (RRID:SCR_001456).
[bookmark: _Hlk148950054]Immunofluorescence staining
[bookmark: _Hlk148950081][bookmark: _Hlk148534911][bookmark: _Hlk148950388][bookmark: _Hlk148950647]Cells were fixed in 4% paraformaldehyde in PBS for 10 minutes, washed three times with PBS, and permeabilized with 0.2% Triton X-100 in PBS for 10 minutes. After incubation with 1% nonfat dry milk (w/v) in PBS for 30 minutes, the cells were further incubated with primary antibodies P-H3(S10) (1:500; RRID:AB_1549592) and human anti-centrosome (1:100; RRID:AB_212756) diluted in 1% nonfat dry milk (w/v) in PBS for 1 hour. For co-staining of RAI2 (1:250, RRID:AB_2800292), CtBP1 (1:250, RRID:AB_399429), pADPr (1:250, RRID:AB_785249), and 53BP1 (1:250, RRID:AB_2921289) antibodies were diluted in 1% BSA (w/v) in PBS. After three washes with PBS, specific antibody binding was visualized with Alexa Fluor 488 goat anti-rabbit IgG (RRID:AB_143165) and Alexa Fluor 546 goat anti-mouse IgG (RRID:AB_2534093) in 1% nonfat dry milk (w/v) in PBS. For γH2AX staining, fixation and permeabilization were performed as described above. Cells were blocked with 3% BSA/PBS for 1 hour and incubated with γH2AX antibody (1:800, RRID:AB_2118009) followed by incubation with Alexa Fluor 488 goat anti-rabbit IgG (H+L) (Life Technologies. CA, USA). After three washes with PBS, nuclei were stained with DAPI and mounted in Mowiol (Sigma-Aldrich, MO, USA) according to the manufacturer's instructions. Confocal laser scanning microscopy was performed using a Leica TCS SP5 microscope (Leica, Germany) and imaging software. Imaris imaging software (RRID:SCR_007370) was used to identify and measure the number of γH2AX and 53BP1 foci. For this purpose, we applied uniform background subtraction and a lower volume cut-off for foci of 0.5 µm3 in statistical analysis by two-tailed Student's t-test. Colocalization of RAI2 foci with pADPr or CtBP1 was verified using fluorescence intensity profiles measured along lines manually drawn on the microscopy images using ImageJ software (RRID:SCR_003070) (10). 100 individual RAI2 foci of each condition were identified macroscopically in single image stacks. Lines were selected to intersect foci observed on channels corresponding to pADPr or CtBP1, ignoring any other signal. This procedure resulted in 100 intensity profiles with two channels for each of the four conditions. The profiles were aligned by applying a manual horizontal shift maximizing in the RAI2 channel. Shifts were applied to a second channel of each profile prior to calculation of mean intensities and plotting. 
[bookmark: _Hlk148950809]Metaphase spread analysis
For metaphase spreads, exponentially growing KPL-1 cells were treated with Colcemid (0.02 µg/ml) overnight, incubated with 0.0075 M KCl, fixed with methanol/acetic acid (3:1), dropped onto slides, stained with 5% Giemsa and mounted with Entellan before imaging with a Zeiss Axioplan 2 microscope. 100 metaphases per experiment were counted in three independent experiments. 
[bookmark: _Hlk148951850]Live cell imaging
KPL-1 cells stably expressing eYFP-H2B were transduced with RAI2-specific and non-target control shRNAs and after 7 days the cells were transferred to chamber culture slides (Ibidi, Germany #80426). To maintain cell viability, cells were kept in a humidified environmental chamber supplied with 5% CO2 at 37°C. Cell divisions were imaged using a Visitron SpinningDisk microscope (Olympus, Germany) and low-power 488 nm laser excitation with a 40x/NA1.3 Plan Fluor oil objective and a high-sensitivity EM-CCD camera for detection. 20 µm z-stacks with 5 µm spacing were acquired as a time-lapse series at 1 min intervals. This acquisition setup allowed for high-resolution data to be obtained and critically reduced phototoxic effects that would otherwise interfere with cell cycle progression. As an additional control, cells were cultured in an external incubator for 24 hours and images were acquired at 0 hour and 24 hours to assess the frequency of micronuclei formation and thus the impact of continuously absorbed radiation on mitotic fidelity. Images were processed in FIJI (11) by applying maximum intensity projection, background correction, and noise reduction. In two independent experiments, mitotic cells were analyzed by scanning 5 to 10 positions in the chamber slide over 24 hours. At least 100 cell divisions per cell line were recorded and used for evaluation. The total duration (in minutes) of mitosis and of individual mitotic stages, as well as de novo micronuclei formation, were measured.
[bookmark: _Hlk148951861]Cytotoxicity profiling
The assay is described in all detail in Ellinger et al. (12). Briefly, 1500 cells per well of KPL-1 cells expressing either RAI2-specific or non-targeted shRNA were seeded at 20 µL per well in white, 384-well, PS, Cellstar plates (Greiner Bio-One, Germany) and incubated at 37°C in the presence of 5% carbon dioxide. At 24 hours post seeding, baseline growth was assessed using a control plate and CellTiter-Glo (CTG) reagent (Promega, WI, USA). Briefly, 20 µL of CTG detection mix was added to each well and plates were analyzed on an EnVision Multimode reader (PerkinElmer, MA, USA) after 10 min incubation in the dark. In parallel, four assay plates were dosed with compounds from the 1280 Compound Containing LOPAC collection (Sigma Aldrich, MO, USA) at a final concentration of 10 µM in singlicates. Plates were analyzed using CellTiter-Glo as described after incubation for 48 hours at 37°C in the presence of 5% carbon dioxide. Raw data were normalized to percent cell growth using the baseline growth and the corresponding high control (C) containing only the solvent DMSO (Carl Roth, Germany). The measured luminescence signal of a specific sample (S) was converted into percent cell growth compared to the average signal of the baseline control (B). In case of a sample signal higher than the average baseline, the following formula was used: percent effect=(S-B)/(C-B)x100. If the sample signal was lower than the average baseline, the following formula was used: percent effect=(S-B)/Bx100. This relative growth was used to identify 112 compounds that were analyzed in triplicate using the above assay. The eight most promising compounds were analyzed in four KPL-1 and MCF-7 cell lines with the previously described genetic backgrounds using 4000 cells per well in 11 pt dose response.
[bookmark: _Hlk148951875]Immunoprecipitation and protein analysis by quantitative mass spectrometric proteomics 
The SILAC protein quantification kit (Pierce Biotechnology; MA, USA) was used for metabolic labeling. HEK293T cells were grown in DMEM medium supplemented with 10% dialyzed FBS, 2 mM L-glutamine and proline 55 mg/l. For heavy isotope labeling, 13C6-Arginine-HCl (50 mg/l) and 13C6-Lysine-2HCl (25 mg/l) were added to the medium after sterile filtration resulting in complete SILAC medium. For preparative labeling, cells were cultured in 75 cm2 cell culture flasks containing SILAC medium under standard conditions for 14 days. Cells were transfected with 4 µg of phCMV3 expression plasmids containing either wild-type or mutant RAI2 cDNA sequence using Lipofectamine 2000 (Life Technologies, CA, USA). After 48 hours, the cells were lysed in buffer containing 50 mM Tris/HCl, pH 8, 0.4% NP-40, 300 mM NaCl and 10 mM MgCl2 plus phosphatase and protease inhibitors. Cell nuclei were pelleted by centrifugation and equal volumes of dilution buffer containing 50 mM Tris/HCl, pH 8 and 0.4% NP-40 were added to each sample. Protein complexes were precipitated with 1 mg of total protein from each sample and 40 µL of anti-HA agarose slurry (Abcam, ab214758) for 16 hours at 4°C. Washing was performed in Pierce® spin columns (Pierce Biotechnology; MA, USA) with buffer containing 50 mM Tris/HCl, pH 8, 0.4% NP-40, 150 mM NaCl, and 5 mM MgCl2. Finally, protein samples were boiled in 2x SDS sample buffer. Protein concentration was determined using the Pierce BCA Protein Assay Kit (Pierce Biotechnology, MA, USA) according to the manufacturer's instructions using BSA as a standard. A 1:1 mixture of preparations from control and RAI2-transfected cells was then separated by SDS-polyacrylamide gel electrophoresis (PAGE). Protein separation was performed on a Novex XCell Sure-Lock mini system (Invitrogen, MA, USA) using 10% polyacrylamide separating gels and a Laemmli buffer system. Samples were diluted in SDS sample buffer, heat denatured at 95°C for 5 minutes, and loaded onto the gels. The molecular size standard was the peqGOLD protein marker V (Peqlab, Germany). Protein visualization was performed by colloidal Coomassie staining of SDS gels according to Neuhoff. (13). Coomassie-stained lanes from three independent experiments were cut into ten pieces each. In-gel reduction, alkylation with iodoacetamide, tryptic digestion, and extraction of peptides were performed as described (14). 
Peptides were dried in vacuo and resuspended in buffer A (0.1% FA) before injection into a nano-ultra-pressure liquid chromatography system (Ultimate 3000 RSLCnano, Thermo Fisher, MA, USA) coupled to a tandem mass spectrometer (Orbitrap Fusion, Thermo Fisher, MA, USA) with a nano-electrospray ionization (nano-ESI) source. Peptides were trapped on a reversed-phase trap column (2 cm x 75 µm ID; Acclaim PepMap trap column packed with 3 µm beads, Thermo Fisher, MA, USA) and separated on a reversed-phase column (25 cm x 75 µm ID, Acclaim PepMap, 3 µm beads, Thermo Fisher, MA, USA). The column temperature was maintained at 45ºC. Each sample was separated using a two-step 70-minute gradient starting with 3% buffer B (99.9% ACN, 0.1% FA) to 28% in 35 minutes, increasing to 35% in 5 minutes, followed by a ramp to 90% for 10 minutes and equilibration to 3% for 20 minutes at a flow rate of 300 nL/min. Eluting peptides were transferred to the mass spectrometer via the nano-ESI source. Data were acquired in data dependent acquisition mode using the top speed setting for precursor selection for fragmentation using higher energy collisional dissociation. Full scan spectra were acquired in the Orbitrap at a resolution of 120000 with a scan range of 300-1500 m/z. The automatic gain control target was set to 2 x 105 with a maximum injection time of 120 ms. A dynamic exclusion list of 30 seconds was used. Fragment ion spectra were acquired in the ion trap with the scan rate set to fast. The AGC target was set to 1*104 with a maximum injection time of 35 ms. Data analysis was performed using MaxQuant software (version 1.5.8.3) (15). Data were loaded into the software and labeled as fractions corresponding to the experiment (ten fractions for each replicate). Spectra were searched against the human FASTA database, which was obtained from Uniprot in October 2014 and contains 20193 entries. An additional contamination database was used (provided by the software). Cysteine carbamidomethylation was set as fixed modification, oxidation on methionine and N-terminal acetylation were set as variable modifications. Arg6 and Lys6 were set as heavy labeled amino acids. Trypsin was selected as the enzyme; two missed cleavages were allowed. The minimum peptide length was set to six amino acids. Identified peptides were filtered to a false discovery rate of 1%. Default parameters were used for all other settings. For protein identification, only those peptide sequences determined from the mass spectrometry data that corresponded to a single individual protein (unique peptides) were considered. To identify interacting proteins with high confidence, SILAC sample/mock ratios were first converted to log2 value ratios, and the frequency distribution was calculated. The data were then used to calculate a 95% confidence limit (24). Proteins that were found to be significantly up-regulated in at least two of the three independent replicates were considered to be interacting proteins with high confidence, whereas proteins that were found to be up-regulated in only one replicate were considered to be interacting partners with low confidence.
Fiber assay
Exponentially growing cells were pulse-labeled with 25 μM CldU (Sigma-Aldrich, MO, USA) and 250 μM IdU (Sigma-Aldrich, MO, USA) for 20 minutes and treated with hydroxyurea (HU) for 4 hours in one experiment. After labeling, cells were harvested, and fiber spreads were prepared from 5 × 105 cells/ml. Cells were fixed on slides in MeOH/AcOH and incubated in 2.5 M HCl for 90 minutes. Slides were incubated for 1 hour in blocking buffer (2% BSA [w/v] in PBS with 0.1% Tween) and then stained for 1 hour at 37°C with rat monoclonal anti-BrdU antibody (abD Serotec, clone BU1/75, 1:1000 in blocking buffer) to detect CldU and mouse monoclonal anti-BrdU antibody (BD Bioscience, clone B44, 1:1000 in blocking buffer) to detect IdU. Goat anti-rat AlexaFluor 555 and goat anti-mouse AlexaFluor 488 (both Invitrogen, 1:500 in blocking buffer) were used as secondary antibodies and incubated for 2 hours at RT. Slides were mounted in Immuno-Fluor mounting medium (MP Biomedicals; CA, USA). Fiber tracts were examined by fluorescence microscopy, images were taken from randomly selected fields with untangled fibers and analyzed using ImageJ software. Replication fork velocities of CldU and IdU were measured, and micrometer values were converted to kilobases. A conversion factor for the length of a labeled lane of 1 μm=2.59 kb was used. A minimum of 100 individual fibers were analyzed for each experiment.
[bookmark: _Hlk148950935]Traffic light reporter assay
[bookmark: _Hlk148950983]The BFP-TLR-SceI plasmid (Addgene MA, USA, plasmid #31481) (16) was digested with SceI (NEB) for 4 hours, run in an agarose gel and cleaned up (NucleoSpin Gel and PCR Clean-up, Macherey Nagel, Germany) before being used for transfection. HEK293T cells were seeded and shRNA mediated RAI2 knockdown was performed as describes above. 24 h after induction of the RAI2 knock-down, cells were transfected with 500 ng cut BFP-TLR-SceI and GFP donor plasmid (Addgene plasmid #31475) (16) using OPTIMEM (Thermo Fisher, MA, USA) and Lipofectamin2000 (Invitrogen, MA, USA). 48 hours post-transfection trypsinized cells were quenched with media and mCherry, eGFP and BFP fluorescence signal was analyzed by flow cytometry (LSR Fortessa, Becton Dickinson, NJ, USA) using 561 nm, 488 nm and 405 nm laser. The percentage of mCherry (for NHEJ-events) - and eGFP (for HR-events)-positive cells in the BFP-positive cell fraction was used for analysis.
Supplementary Figures
[image: ]
[bookmark: _Hlk150337335][bookmark: _Hlk144372700]Supplementary Figure S1: Correlation of RAI2 gene expression with genes of the CIN70 score signature in the METABRIC dataset. RAI2 gene expression is shown in all samples of the dataset A) or after subgrouping according to estrogen receptor (ER) α status B) or according to molecular breast cancer subtypes C) (Luminal A and B, HER2, basal). Student's two-tailed t-test was used to calculate p-values. D) Results of multivariable linear regression analysis between CIN70 score and low RAI2 gene expression in the METABRIC dataset.
[image: ]
[bookmark: _Hlk150337357]Supplementary Figure S2: Cell cycle profiles of RAI2-depleted breast cancer cell lines. A) Flow cytometric analysis of DNA content in the indicated RAI2-depleted breast cancer cell lines using NovoCyte Quanteon. Frequencies represent the mean of each subpopulation of three independent experiments. B) Flow cytometric analysis of phospho-histone H3(S10)-positive cells. Frequencies are the mean of three independent experiments. * indicates a p-value below the threshold of 0.05 calculated by two-tailed t-test. ns: no significant difference.
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[bookmark: _Hlk150337367]Supplementary Figure S3: Assessment of chromosome segregation errors in RAI2-depleted breast cancer cell lines. A) Frequencies of lagging chromosomes with centromere during metaphase B) Frequencies of lagging chromosomes with centromere during anaphase. C) Frequencies of chromosome bridges during anaphase. Values shown are the mean frequency of three independent experiments. * Indicates a p-value below the significance threshold of 0.05 calculated by a two-tailed t-test. Ns: no significant difference.
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[bookmark: _Hlk150337378]Supplementary Figure S4: Validation of binding partners of RAI2 found in SILAC analysis by combined immunoprecipitation (IP) and Western blot analysis.


[image: ]
[bookmark: _Hlk150337412]Supplementary Figure S5: Colocalization analysis of RAI2 protein with CtBP1. Immunofluorescence staining of parental KPL-1 (top panel) and MCF-7 (bottom panel) cells co-stained for RAI2 (red), CtBP1 (green), and DNA/DAPI (blue). Fluorescence intensity profiles (arbitrary units) of RAI2 overlayed with CtBP1 were obtained by line scanning 100 foci images at 2 µm distance each. Colors are as in the images used for analysis. Scale bars: 10 µm.
[image: ]

[bookmark: _Hlk150337434]Supplementary Figure S6: Analysis of DNA replication in RAI2-depleted breast cancer cell lines using the DNA fiber assay. Replication rate was measured using the DNA fiber assay in untreated A) or hydroxyl urea (HU)-treated B) KPL-1 and MCF-7 RAI2-depleted cells. At least 100 individual fibers were analyzed for each experiment. * P-value less than 0.05 calculated by two-tailed t-test. ns: no significant difference.


[bookmark: _Hlk150337251][bookmark: _Hlk150337482][bookmark: _Hlk150337465]Supplementary Tables
[bookmark: _Hlk150431365][bookmark: _Hlk150431350]Supplementary Table S1: Rigor Adherence Table
	Ethics

	For clinical validation we used two breast cancer data sets provided by the cBIO portal for cancer genomics. TCGA Ethics and Policies was originally published by the National Cancer Institute.

	Inclusion and Exclusion Criteria

	Not required.

	Attrition

	Not required.

	Sex as a biological variable

	This is a study of breast cancer, which primarily affects women. The METABRIC data do not include data from male subjects. The TCGA dataset (n=1085) analyzed includes data from 12 male individuals. Gender was not considered as a biological variable in this study.

	Subject Demographics

	Not required.

	Randomization

	Not required.

	Blinding

	Not required.

	Power Analysis

	Not required.

	Replication

	All results from experiments performed in preclinical cell line models represent the mean of three independent biological replicates. Image analysis is based on single experiments and includes evaluation of at least 100 relevant cells or events.

	Cell Line Authentication

	[bookmark: _Hlk148946895]Cell line authentication was performed using short tandem repeat profiling to exclude cross-contamination between cell lines. Cell lines were tested monthly for mycoplasma contamination.

	Data Information

	Microarray data are available at ArrayExpress accession no. E-MTAB-7071



[bookmark: _Hlk150337261]
[bookmark: _Hlk150431402][bookmark: _Hlk150431385]Supplementary Table S2: Key Resources Table
	Reagent or Resource
	Source
	Identifier

	Antibodies

	RAI2
	Cell Signaling Technology
	RRID:AB_2800292

	Aurora A
	Cell Signaling Technology
	RRID:AB_2665504

	Aurora B
	Cell Signaling Technology
	RRID:AB_10695307

	Cyclin A2
	Cell Signaling Technology
	RRID:AB_627334

	Cyclin B1
	Cell Signaling Technology
	RRID:AB_2783553

	Cyclin B2
	Santa Cruz Biotechnologies
	RRID:AB_2072392

	Survivin
	Cell Signaling Technology
	RRID:AB_2063948

	HSC-70
	Santa Cruz Biotechnologies
	RRID:AB_627761

	[bookmark: _Hlk148950178]P-H3(S10)
	Cell Signaling Technology
	[bookmark: _Hlk148949921]RRID:AB_1549592

	[bookmark: _Hlk148950249]CtBP1
	BD Bioscience
	RRID:AB_399429

	[bookmark: _Hlk148950266]Poly-(ADP-ribose)
	Santa Cruz Biotechnologies
	RRID:AB_785249

	[bookmark: _Hlk148949420]γH2AX
	Cell Signaling Technology
	RRID:AB_2118009

	[bookmark: _Hlk148950315]53BP1
	Santa Cruz Biotechnologies
	RRID:AB_2921289

	[bookmark: _Hlk148950219]Anti-centrosome
	Millipore
	RRID:AB_212756

	Anti-rabbit IgG, HRP-linked
	Cell Signaling Technology
	RRID:AB_2099233

	Anti-mouse IgG, HRP-linked
	Cell Signaling Technology
	RRID:AB_330924

	[bookmark: _Hlk148949262]Anti-rabbit IgG, IRDye 800CW
	Licor
	RRID:AB_621843

	Anti-mouse IgG, IRDye 680RD 
	Licor
	RRID:AB_10956588

	[bookmark: _Hlk148950342]Alexa Fluor 488 goat anti-rabbit IgG
	Invitrogen
	[bookmark: _Hlk148953460]RRID:AB_143165

	Alexa Fluor 546 goat anti-mouse IgG
	Invitrogen
	RRID:AB_2534093

	Experimental Models: Cell Lines

	[bookmark: _Hlk148946601]MCF-7
	ATCC
	RRID:CVCL_0031

	KPL-1
	DSMZ
	RRID:CVCL_2094

	CAMA-1
	ATCC
	[bookmark: _Hlk148946786]RRID:CVCL_1115

	MCF-10A
	ATCC
	RRID:CVCL_0598

	293T
	ATCC
	CRL-3216

	Recombinant DNA

	[bookmark: _Hlk148947002]Non-target shRNA
	Sigma-Aldrich
	SHC016

	shRNA1 
	Sigma-Aldrich
	TRCN0000139927

	shRNA2 
	Sigma-Aldrich
	TRCN0000441623

	pH2B-eYFP
	Addgene
	Plasmid #51002

	[bookmark: _Hlk148951364]phCMV3-RAI2-HA
	Self-made
	PMID:25716347

	BFP-TLR-SceI
	Addgene 
	Plasmid #31481

	GFP donor 
	Addgene 
	Plasmid #31475

	Software and Algorithms

	Bioconductor
	
	[bookmark: _Hlk148946337]RRID:SCR_006442

	DAVID
	
	RRID:SCR_001881

	FACSDiva
	BD Bioscience
	[bookmark: _Hlk148950030]RRID:SCR_001456

	Image Studio Lite
	Licor
	RRID:SCR_013715

	ImageJ
	
	RRID:SCR_003070

	MaxQuant software
	
	RRID:SCR_014485

	[bookmark: _Hlk148947876]QIAGEN GeneGlobe Data Analysis Center
	Qiagen
	[bookmark: _Hlk148947884]RRID:SCR_021211

	Imaris imaging software
	Oxford Instruments
	[bookmark: _Hlk148950680]RRID:SCR_007370





Supplementary Table S3: List of significantly deregulated genes in RAI2-depleted KPL-1 cells determined by gene expression profiling
	Upregulated genes

	Probe_Id
	Gene Symbol
	Fold Change
	Score(d)
	Numerator(r)
	Denominator(s+s0)
	q-value

	ILMN_2316236
	HOPX
	6,00
	2,07
	691,33
	333,54
	4,37

	ILMN_1733042
	BCAS1
	5,21
	2,43
	2243,67
	924,12
	1,09

	ILMN_1708934
	ADM
	4,69
	7,70
	457,33
	59,41
	0,00

	ILMN_2136147
	BCAS1
	4,68
	2,63
	2775,33
	1054,11
	1,09

	ILMN_3301749
	SPNS2
	3,87
	3,51
	627,67
	178,99
	1,09

	ILMN_1805410
	C15orf48
	3,73
	2,26
	605,33
	267,36
	1,09

	ILMN_2231299
	SERHL2
	3,59
	2,06
	673,33
	327,40
	4,37

	ILMN_2289844
	SERHL
	3,53
	2,25
	1598,33
	710,12
	1,09

	ILMN_1685703
	ACOX2
	3,50
	3,95
	2387,00
	604,50
	1,09

	ILMN_1657409
	SERHL
	3,44
	2,78
	1211,67
	435,48
	1,09

	ILMN_2112128
	MAPK4
	3,40
	1,83
	479,33
	262,17
	4,37

	ILMN_3223826
	SPNS2
	3,20
	3,23
	470,67
	145,81
	1,09

	ILMN_1753342
	SAT1
	3,16
	2,36
	2739,67
	1161,22
	1,09

	ILMN_1739429
	HS6ST2
	3,05
	3,10
	323,00
	104,13
	1,09

	ILMN_1801216
	S100P
	3,00
	2,37
	1634,33
	688,41
	1,09

	ILMN_1794921
	MS4A10
	2,97
	1,80
	186,33
	103,34
	4,37

	ILMN_1788421
	KCNK15
	2,96
	2,55
	602,00
	235,85
	1,09

	ILMN_1775016
	MPZL2
	2,94
	3,41
	832,00
	244,06
	1,09

	ILMN_1685886
	MAPK4
	2,84
	1,73
	304,33
	175,83
	4,37

	ILMN_1730007
	MPZL2
	2,83
	4,34
	477,33
	110,08
	0,87

	ILMN_1812995
	CTSL1
	2,75
	2,47
	2840,33
	1150,76
	1,09

	ILMN_1802615
	CDK6
	2,73
	3,53
	850,33
	241,20
	1,09

	ILMN_1784300
	TUBA4A
	2,72
	3,15
	220,00
	69,84
	1,09

	ILMN_1660727
	ENPP5
	2,71
	4,04
	400,33
	99,07
	0,87

	ILMN_1755721
	FAM63A
	2,70
	3,02
	998,67
	330,53
	1,09

	ILMN_2415583
	HS6ST2
	2,69
	4,12
	303,67
	73,75
	0,87

	ILMN_2231298
	SERHL2
	2,67
	1,74
	258,00
	148,12
	4,37

	ILMN_1763852
	ACACB
	2,66
	2,18
	390,67
	179,53
	1,09

	ILMN_1756501
	ST6GAL1
	2,64
	2,52
	219,00
	86,82
	1,09

	ILMN_2374036
	CTSL1
	2,64
	2,41
	3589,67
	1488,98
	1,09

	ILMN_1753101
	VTCN1
	2,62
	2,12
	345,33
	163,24
	4,37

	ILMN_1809783
	LOC643161
	2,60
	2,88
	242,67
	84,16
	1,09

	ILMN_2387078
	MPZL2
	2,59
	2,98
	403,33
	135,20
	1,09

	ILMN_2217601
	ANXA9
	2,59
	3,19
	1103,67
	346,43
	1,09

	ILMN_1758066
	DSCR8
	2,59
	1,58
	137,33
	87,01
	5,91

	ILMN_2076600
	ITM2A
	2,59
	4,01
	778,33
	194,32
	0,87

	ILMN_1776925
	PRSS22
	2,58
	2,19
	297,00
	135,69
	1,09

	ILMN_3243644
	LOC100132564
	2,56
	1,43
	193,33
	135,17
	5,91

	ILMN_1731374
	CPE
	2,56
	2,83
	2299,00
	812,32
	1,09

	ILMN_1721876
	TIMP2
	2,56
	3,83
	1367,33
	356,62
	1,09

	ILMN_1708611
	RDX
	2,55
	7,69
	2016,00
	262,05
	0,00

	ILMN_2374164
	HERPUD1
	2,54
	3,74
	613,33
	163,92
	1,09

	ILMN_1676336
	AADACL1
	2,51
	2,46
	647,33
	262,69
	1,09

	ILMN_1883745
	
	2,48
	2,01
	162,33
	80,78
	4,37

	ILMN_1709880
	RPLP0
	2,47
	0,78
	1286,00
	1641,63
	10,27

	ILMN_1796461
	PRSS8
	2,44
	3,50
	1991,00
	569,34
	1,09

	ILMN_1713496
	ST3GAL5
	2,43
	2,45
	696,33
	284,65
	1,09

	ILMN_1724789
	CD59
	2,41
	3,95
	332,00
	83,98
	1,09

	ILMN_1704753
	EPAS1
	2,40
	3,23
	1017,67
	314,74
	1,09

	ILMN_1685625
	UCP2
	2,40
	2,18
	1295,67
	595,05
	1,09

	ILMN_2338452
	SERPINA1
	2,40
	2,43
	150,67
	61,95
	1,09

	ILMN_2388701
	ST3GAL5
	2,38
	2,63
	228,33
	86,96
	1,09

	ILMN_1791280
	HSPB8
	2,37
	3,65
	229,00
	62,72
	1,09

	ILMN_1764654
	LOC647993
	2,37
	3,31
	208,33
	63,04
	1,09

	ILMN_1764361
	DUSP16
	2,35
	3,13
	491,00
	157,12
	1,09

	ILMN_1693090
	CROT
	2,32
	3,67
	771,67
	210,16
	1,09

	ILMN_1699243
	MSMB
	2,29
	6,03
	210,67
	34,95
	0,87

	ILMN_2383934
	ITGB1
	2,25
	2,70
	578,00
	214,20
	1,09

	ILMN_1670959
	CEACAM5
	2,24
	1,40
	131,67
	94,25
	5,91

	ILMN_1712673
	SASH1
	2,24
	2,75
	525,67
	190,88
	1,09

	ILMN_1777296
	ACTB
	2,23
	0,99
	431,67
	435,67
	10,27

	ILMN_1720303
	OSTM1
	2,23
	2,81
	251,33
	89,32
	1,09

	ILMN_1732609
	KIAA1539
	2,22
	2,86
	283,67
	99,22
	1,09

	ILMN_1654262
	ZMAT3
	2,22
	1,99
	306,33
	154,18
	4,37

	ILMN_1801043
	GSN
	2,21
	4,09
	473,67
	115,84
	0,87

	ILMN_1768577
	PCSK6
	2,20
	2,72
	269,33
	98,96
	1,09

	ILMN_3253456
	FNDC3B
	2,20
	3,36
	533,67
	158,92
	1,09

	ILMN_2353054
	KLK5
	2,19
	2,40
	178,33
	74,28
	1,09

	ILMN_1770085
	BTG2
	2,19
	2,56
	310,00
	121,18
	1,09

	ILMN_2391512
	NAAA
	2,18
	3,25
	509,67
	156,74
	1,09

	ILMN_2374159
	HERPUD1
	2,18
	3,58
	1004,33
	280,24
	1,09

	ILMN_1741506
	LOC149134
	2,18
	3,00
	273,00
	91,11
	1,09

	ILMN_2381697
	P4HA2
	2,17
	2,98
	534,33
	179,34
	1,09

	ILMN_1736585
	TMED10
	2,17
	1,22
	358,67
	295,04
	7,46

	ILMN_1782305
	NR4A2
	2,17
	2,84
	640,67
	225,70
	1,09

	ILMN_1734366
	RORC
	2,17
	1,72
	115,33
	66,86
	4,37

	ILMN_1729237
	CYB5R1
	2,16
	3,44
	1742,67
	506,88
	1,09

	ILMN_2310909
	ATP2A3
	2,15
	1,95
	585,33
	300,12
	4,37

	ILMN_1684407
	LOC440509
	2,15
	2,21
	179,33
	81,19
	1,09

	ILMN_1709937
	KCNN4
	2,15
	4,64
	270,33
	58,25
	0,87

	ILMN_2355831
	FHL2
	2,14
	5,09
	681,67
	133,83
	0,87

	ILMN_3178302
	FNDC3B
	2,13
	3,44
	475,00
	137,91
	1,09

	ILMN_2061446
	AADACL1
	2,13
	3,83
	378,33
	98,79
	1,09

	ILMN_1814151
	AGR2
	2,13
	2,15
	539,67
	251,51
	4,37

	ILMN_1651838
	RND1
	2,12
	1,68
	226,67
	134,75
	5,91

	ILMN_3200140
	LOC645638
	2,12
	1,88
	142,00
	75,51
	4,37

	ILMN_1713266
	FAM46C
	2,12
	2,43
	1321,33
	544,59
	1,09

	ILMN_1674038
	CTSD
	2,11
	1,57
	579,33
	368,43
	5,91

	ILMN_1744963
	ERO1L
	2,10
	2,63
	423,67
	160,90
	1,09

	ILMN_1680110
	C10orf116
	2,09
	2,37
	735,00
	309,65
	1,09

	ILMN_1737561
	LOC88523
	2,09
	3,25
	542,00
	166,77
	1,09

	ILMN_2121408
	HBEGF
	2,09
	2,20
	138,67
	62,99
	1,09

	ILMN_1795778
	P4HA2
	2,09
	4,97
	876,00
	176,12
	0,87

	ILMN_1787844
	C19orf10
	2,08
	2,88
	1135,33
	394,56
	1,09

	ILMN_1773742
	DNAJB9
	2,08
	2,10
	717,33
	340,87
	4,37

	ILMN_1677607
	SC5DL
	2,08
	2,32
	528,33
	227,28
	1,09

	ILMN_1781285
	DUSP1
	2,07
	2,74
	795,33
	289,98
	1,09

	ILMN_1678186
	ATP6V0A4
	2,07
	2,21
	140,00
	63,45
	1,09

	ILMN_1804629
	TPK1
	2,07
	2,16
	176,67
	81,75
	1,09

	ILMN_2185984
	SASH1
	2,05
	2,63
	540,67
	205,77
	1,09

	ILMN_2404154
	SERPINA1
	2,05
	2,25
	130,00
	57,71
	1,09

	ILMN_1677200
	CYFIP2
	2,05
	2,28
	452,33
	198,02
	1,09

	ILMN_2306189
	MAGED1
	2,05
	3,03
	1480,33
	488,85
	1,09

	ILMN_1710954
	LOC283932
	2,04
	4,54
	297,00
	65,38
	0,87

	ILMN_1803277
	MVP
	2,04
	2,51
	342,33
	136,29
	1,09

	ILMN_1700888
	ENPP1
	2,04
	2,72
	288,33
	105,83
	1,09

	ILMN_1683313
	ST3GAL1
	2,03
	2,22
	1076,67
	485,36
	1,09

	ILMN_1784655
	TLCD1
	2,03
	2,46
	375,67
	152,89
	1,09

	ILMN_1664025
	PXMP4
	2,03
	2,88
	170,33
	59,16
	1,09

	ILMN_1813314
	HIST1H2BK
	2,02
	1,45
	354,67
	245,06
	5,91

	ILMN_1716265
	PGM2L1
	2,02
	2,34
	146,00
	62,27
	1,09

	ILMN_1651346
	TICAM2
	2,01
	2,62
	248,67
	95,04
	1,09

	ILMN_1783226
	SSR2
	2,01
	1,82
	649,67
	357,78
	4,37

	ILMN_1681984
	GALNT10
	2,01
	1,59
	185,33
	116,49
	5,91

	ILMN_1771728
	PXMP4
	2,01
	2,09
	209,33
	99,96
	4,37

	ILMN_3234089
	N4BP2L2
	2,01
	3,19
	277,33
	86,92
	1,09

	ILMN_1668411
	FHL2
	2,00
	8,82
	363,33
	41,17
	0,00

	ILMN_1686906
	TP53INP2
	2,00
	2,22
	170,00
	76,70
	1,09

	Downregulated genes

	Probe_Id
	Gene Symbol
	Fold Change
	Score(d)
	Numerator(r)
	Denominator(s+s0)
	q-value(%)

	ILMN_1654268
	HMGB2
	0,26
	-4,02
	-1433,00
	356,88
	0,00

	ILMN_1749118
	CALML5
	0,29
	-6,93
	-765,00
	110,34
	0,00

	ILMN_2219712
	HMGB2
	0,32
	-4,37
	-666,00
	152,46
	0,00

	ILMN_1781942
	HMMR
	0,37
	-3,92
	-714,67
	182,25
	0,00

	ILMN_2328776
	MST4
	0,37
	-6,05
	-881,00
	145,59
	0,00

	ILMN_1703906
	HJURP
	0,38
	-4,88
	-431,00
	88,32
	0,00

	ILMN_1684217
	AURKB
	0,38
	-3,57
	-572,67
	160,44
	0,00

	ILMN_1777564
	MAD2L1
	0,39
	-3,46
	-1423,33
	411,80
	1,40

	ILMN_2202948
	BUB1
	0,39
	-3,55
	-518,67
	146,06
	0,00

	ILMN_1737195
	CENPK
	0,40
	-3,28
	-382,00
	116,41
	1,40

	ILMN_1815184
	ASPM
	0,40
	-3,03
	-817,33
	269,71
	1,40

	ILMN_1716279
	CENPE
	0,40
	-3,30
	-384,00
	116,30
	1,40

	ILMN_1726720
	NUSAP1
	0,40
	-3,47
	-730,67
	210,63
	1,40

	ILMN_2301083
	UBE2C
	0,40
	-3,16
	-1513,33
	479,17
	1,40

	ILMN_1670238
	CDC45L
	0,40
	-3,55
	-638,00
	179,87
	0,00

	ILMN_1695658
	KIF20A
	0,40
	-3,86
	-514,00
	133,23
	0,00

	ILMN_2297626
	PEG10
	0,40
	-3,40
	-267,33
	78,64
	1,40

	ILMN_1747016
	CEP55
	0,41
	-3,19
	-676,00
	211,99
	1,40

	ILMN_1663390
	CDC20
	0,41
	-3,01
	-1449,00
	480,68
	1,40

	ILMN_1751444
	NCAPG
	0,41
	-3,24
	-516,00
	159,14
	1,40

	ILMN_1714730
	UBE2C
	0,41
	-3,07
	-1194,00
	389,22
	1,40

	ILMN_1796589
	TRIP13
	0,41
	-3,32
	-463,00
	139,65
	1,40

	ILMN_2222008
	KIFC1
	0,41
	-3,37
	-483,33
	143,59
	1,40

	ILMN_1801939
	CCNB2
	0,41
	-2,95
	-1176,67
	398,87
	1,40

	ILMN_1686097
	TOP2A
	0,41
	-2,77
	-1182,00
	426,86
	1,40

	ILMN_2075334
	HIST1H4C
	0,42
	-3,55
	-6716,33
	1893,46
	0,00

	ILMN_1786065
	UHRF1
	0,42
	-3,20
	-1243,00
	389,03
	1,40

	ILMN_1737728
	CDCA3
	0,42
	-4,08
	-304,33
	74,65
	0,00

	ILMN_1749829
	DLGAP5
	0,42
	-2,88
	-468,00
	162,50
	1,40

	ILMN_1710676
	FBXO5
	0,42
	-3,90
	-530,33
	135,93
	0,00

	ILMN_2368718
	CENPM
	0,43
	-4,38
	-341,00
	77,87
	0,00

	ILMN_2285996
	KIAA0101
	0,43
	-2,91
	-2651,67
	910,07
	1,40

	ILMN_1670353
	RAD51AP1
	0,43
	-2,56
	-360,00
	140,58
	1,40

	ILMN_1700337
	TROAP
	0,43
	-4,40
	-267,00
	60,66
	0,00

	ILMN_1683450
	CDCA5
	0,43
	-3,20
	-1231,00
	384,59
	1,40

	ILMN_1745806
	PEMT
	0,43
	-6,80
	-451,33
	66,41
	0,00

	ILMN_2063168
	MALL
	0,43
	-3,75
	-414,33
	110,50
	0,00

	ILMN_1672022
	EPHA4
	0,43
	-6,40
	-270,33
	42,22
	0,00

	ILMN_2212909
	MELK
	0,44
	-3,04
	-1020,67
	335,89
	1,40

	ILMN_1784860
	RFC3
	0,44
	-3,61
	-257,00
	71,10
	0,00

	ILMN_1760412
	SHISA2
	0,44
	-5,58
	-1439,67
	258,21
	0,00

	ILMN_2412384
	CCNE2
	0,44
	-3,72
	-679,33
	182,75
	0,00

	ILMN_1777233
	E2F2
	0,44
	-3,31
	-429,00
	129,73
	1,40

	ILMN_1794539
	KIF11
	0,44
	-2,72
	-424,33
	156,26
	1,40

	ILMN_1786125
	CCNA2
	0,44
	-2,82
	-565,67
	200,33
	1,40

	ILMN_1685916
	KIF2C
	0,44
	-4,48
	-218,33
	48,69
	0,00

	ILMN_1781943
	FAM83D
	0,44
	-3,35
	-453,33
	135,43
	1,40

	ILMN_1673721
	EXO1
	0,45
	-3,30
	-389,33
	118,01
	1,40

	ILMN_1801257
	CENPA
	0,45
	-3,17
	-441,00
	139,09
	1,40

	ILMN_1747911
	CDC2
	0,45
	-2,80
	-789,67
	282,20
	1,40

	ILMN_2381138
	SEH1L
	0,45
	-7,86
	-392,00
	49,86
	0,00

	ILMN_1709294
	CDCA8
	0,45
	-3,40
	-421,67
	124,02
	1,40

	ILMN_2074258
	BARD1
	0,45
	-3,66
	-404,00
	110,52
	0,00

	ILMN_1678170
	MME
	0,45
	-3,55
	-273,33
	77,00
	0,00

	ILMN_1676159
	MST4
	0,45
	-4,27
	-1349,33
	316,32
	0,00

	ILMN_1788166
	TTK
	0,45
	-3,01
	-377,33
	125,26
	1,40

	ILMN_1763907
	C6orf173
	0,45
	-2,88
	-360,00
	125,13
	1,40

	ILMN_1750324
	IGFBP5
	0,45
	-3,30
	-4751,33
	1438,07
	1,40

	ILMN_3234884
	KIF22
	0,45
	-4,58
	-1187,33
	259,00
	0,00

	ILMN_1728934
	PRC1
	0,45
	-2,75
	-2037,67
	740,60
	1,40

	ILMN_1789123
	PLK4
	0,45
	-2,82
	-438,67
	155,36
	1,40

	ILMN_2362545
	ZWINT
	0,45
	-3,33
	-339,00
	101,84
	1,40

	ILMN_1790100
	C11orf82
	0,46
	-3,88
	-334,67
	86,34
	0,00

	ILMN_2143155
	KIF11
	0,46
	-2,83
	-318,67
	112,54
	1,40

	ILMN_2409220
	HMMR
	0,46
	-2,46
	-460,33
	187,44
	1,40

	ILMN_1731184
	MELK
	0,46
	-2,62
	-480,67
	183,15
	1,40

	ILMN_1782403
	PRR11
	0,46
	-2,75
	-288,00
	104,54
	1,40

	ILMN_1759277
	OIP5
	0,46
	-3,41
	-207,67
	60,97
	1,40

	ILMN_1809400
	FAM49B
	0,47
	-4,49
	-542,67
	120,84
	0,00

	ILMN_2196984
	OIP5
	0,47
	-2,44
	-553,33
	226,48
	1,40

	ILMN_2344971
	FOXM1
	0,47
	-3,89
	-205,00
	52,65
	0,00

	ILMN_1724407
	TACC3
	0,47
	-3,23
	-387,67
	120,02
	1,40

	ILMN_1739645
	ANLN
	0,47
	-2,73
	-406,00
	148,61
	1,40

	ILMN_2181432
	SPC24
	0,47
	-2,83
	-605,33
	213,91
	1,40

	ILMN_1808071
	KIF14
	0,47
	-2,77
	-305,33
	110,06
	1,40

	ILMN_1660732
	PPP2R2B
	0,47
	-3,54
	-311,33
	87,88
	0,00

	ILMN_2042771
	PTTG1
	0,47
	-2,33
	-1080,67
	463,00
	1,52

	ILMN_1809439
	HMGB1L1
	0,48
	-4,56
	-711,00
	156,00
	0,00

	ILMN_2132982
	IGFBP5
	0,48
	-3,27
	-3061,00
	936,12
	1,40

	ILMN_1655642
	FANCI
	0,48
	-3,11
	-360,00
	115,64
	1,40

	ILMN_1811472
	KIF23
	0,48
	-3,42
	-405,33
	118,39
	1,40

	ILMN_1809590
	GINS2
	0,48
	-3,50
	-1907,00
	545,05
	0,00

	ILMN_2349459
	BIRC5
	0,48
	-2,54
	-415,33
	163,48
	1,40

	ILMN_1806037
	TK1
	0,48
	-2,65
	-504,67
	190,62
	1,40

	ILMN_1676515
	IMPDH1
	0,48
	-4,32
	-748,33
	173,25
	0,00

	ILMN_3239771
	DLGAP5
	0,49
	-2,26
	-559,00
	247,62
	1,52

	ILMN_1732688
	DUT
	0,49
	-3,16
	-264,00
	83,58
	1,40

	ILMN_1799667
	KIF4A
	0,49
	-3,28
	-264,33
	80,69
	1,40

	ILMN_2041046
	CKS1B
	0,49
	-3,06
	-1242,33
	405,45
	1,40

	ILMN_1656691
	FBXO4
	0,49
	-6,41
	-197,00
	30,74
	0,00

	ILMN_1679438
	MLF1IP
	0,49
	-2,68
	-192,67
	71,89
	1,40

	ILMN_2225718
	CENPE
	0,49
	-4,76
	-136,00
	28,57
	0,00

	ILMN_1814589
	LOC728037
	0,49
	-4,71
	-360,67
	76,62
	0,00

	ILMN_1673673
	PBK
	0,49
	-2,83
	-250,67
	88,53
	1,40

	ILMN_1712452
	KIF20B
	0,49
	-3,32
	-390,33
	117,54
	1,40

	ILMN_2202423
	HELLS
	0,50
	-4,13
	-236,00
	57,18
	0,00

	ILMN_3205271
	LOC100132863
	0,50
	-3,65
	-1521,00
	417,10
	0,00

	ILMN_1654268
	HMGB2
	0,26
	-4,02
	-1433,00
	356,88
	0,00

	ILMN_1749118
	CALML5
	0,29
	-6,93
	-765,00
	110,34
	0,00

	ILMN_2219712
	HMGB2
	0,32
	-4,37
	-666,00
	152,46
	0,00

	ILMN_1781942
	HMMR
	0,37
	-3,92
	-714,67
	182,25
	0,00

	ILMN_2328776
	MST4
	0,37
	-6,05
	-881,00
	145,59
	0,00

	ILMN_1703906
	HJURP
	0,38
	-4,88
	-431,00
	88,32
	0,00

	ILMN_1684217
	AURKB
	0,38
	-3,57
	-572,67
	160,44
	0,00

	ILMN_1777564
	MAD2L1
	0,39
	-3,46
	-1423,33
	411,80
	1,40

	ILMN_2202948
	BUB1
	0,39
	-3,55
	-518,67
	146,06
	0,00

	ILMN_1737195
	CENPK
	0,40
	-3,28
	-382,00
	116,41
	1,40

	ILMN_1815184
	ASPM
	0,40
	-3,03
	-817,33
	269,71
	1,40

	ILMN_1716279
	CENPE
	0,40
	-3,30
	-384,00
	116,30
	1,40

	ILMN_1726720
	NUSAP1
	0,40
	-3,47
	-730,67
	210,63
	1,40

	ILMN_2301083
	UBE2C
	0,40
	-3,16
	-1513,33
	479,17
	1,40

	ILMN_1670238
	CDC45L
	0,40
	-3,55
	-638,00
	179,87
	0,00

	ILMN_1695658
	KIF20A
	0,40
	-3,86
	-514,00
	133,23
	0,00

	ILMN_2297626
	PEG10
	0,40
	-3,40
	-267,33
	78,64
	1,40

	ILMN_1747016
	CEP55
	0,41
	-3,19
	-676,00
	211,99
	1,40

	ILMN_1663390
	CDC20
	0,41
	-3,01
	-1449,00
	480,68
	1,40
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[bookmark: _Hlk150337535]Supplementary table S4: Results of gene ontology enrichment analysis of significantly deregulated genes in RAI2-depleted KPL-1 cells
	GO-TERMS Biological Process

	

	Category
	Term
	Count
	%
	PValue
	Genes
	List Total
	Pop Hits
	Pop Total
	Fold Enrichment
	Bonferroni
	Benjamini
	FDR

	GOTERM_BP_DIRECT
	GO:0051301~cell division
	29
	17,90123
	5,08E-19
	KIFC1, CKS1B, PTTG1, SPC24, CCNE2, FAM83D, KIF2C, CDCA8, OIP5, NCAPG, SEH1L, BUB1, FBXO5, CCNA2, CDCA5, HELLS, CDCA3, KIF14, KIF11, CDK6, BIRC5, CDC20, CENPE, TACC3, UBE2C, CCNB2, MAD2L1, ZWINT, KIF20B
	151
	350
	16792
	9,214153
	5,16E-16
	5,16E-16
	8,04E-16

	GOTERM_BP_DIRECT
	GO:0007067~mitotic nuclear division
	22
	13,58025
	6,43E-15
	KIF22, KIF11, BIRC5, CDC20, ANLN, PBK, PTTG1, AURKB, CEP55, SPC24, FAM83D, KIF2C, CCNB2, OIP5, BUB1, KIF20B, FBXO5, CDCA5, CCNA2, ASPM, HELLS, CDCA3
	151
	248
	16792
	9,864986
	6,54E-12
	3,27E-12
	1,02E-11

	GOTERM_BP_DIRECT
	GO:0007062~sister chromatid cohesion
	16
	9,876543
	1,89E-14
	KIF22, CENPM, BIRC5, CDC20, CENPE, AURKB, CENPK, SPC24, KIF2C, CDCA8, MAD2L1, SEH1L, CENPA, ZWINT, BUB1, CDCA5
	151
	103
	16792
	17,27461
	1,92E-11
	6,39E-12
	2,99E-11

	GOTERM_BP_DIRECT
	GO:0007080~mitotic metaphase plate congression
	9
	5,555556
	1,04E-09
	KIF14, KIFC1, KIF22, KIF2C, CDCA8, SEH1L, CENPE, CEP55, CDCA5
	151
	37
	16792
	27,04994
	1,06E-06
	2,64E-07
	1,65E-06

	GOTERM_BP_DIRECT
	GO:0007018~microtubule-based movement
	10
	6,17284
	4,29E-08
	KIF23, KIF14, KIFC1, KIF22, KIF2C, KIF4A, KIF11, KIF20B, CENPE, KIF20A
	151
	81
	16792
	13,72905
	4,36E-05
	8,72E-06
	6,8E-05

	GOTERM_BP_DIRECT
	GO:0006890~retrograde vesicle-mediated transport, Golgi to ER
	7
	4,320988
	9,2E-05
	KIF23, KIF22, KIF2C, KIF4A, KIF11, TMED10, CENPE
	151
	82
	16792
	9,493135
	0,089202
	0,010328
	0,145612

	GOTERM_BP_DIRECT
	GO:0051310~metaphase plate congression
	4
	2,469136
	0,000145
	FAM83D, KIF22, KIF2C, CENPE
	151
	12
	16792
	37,06843
	0,136765
	0,014599
	0,229101

	GOTERM_BP_DIRECT
	GO:0019886~antigen processing and presentation of exogenous peptide antigen via MHC class II
	7
	4,320988
	0,000174
	KIF23, KIF22, KIF2C, KIF4A, KIF11, CTSD, CENPE
	151
	92
	16792
	8,461273
	0,162102
	0,015949
	0,275444

	GOTERM_BP_DIRECT
	GO:0000731~DNA synthesis involved in DNA repair
	4
	2,469136
	0,003709
	EXO1, RFC3, RAD51AP1, BARD1
	151
	35
	16792
	12,70918
	0,97698
	0,164387
	5,712111

	GOTERM_BP_DIRECT
	GO:0006281~DNA repair
	8
	4,938272
	0,005219
	EXO1, KIF22, UHRF1, RAD51AP1, BTG2, FANCI, FOXM1, PTTG1
	151
	235
	16792
	3,785712
	0,995064
	0,206199
	7,949483

	GOTERM_BP_DIRECT
	GO:0031145~anaphase-promoting complex-dependent catabolic process
	5
	3,08642
	0,005472
	MAD2L1, CDC20, PTTG1, AURKB, UBE2C
	151
	79
	16792
	7,03831
	0,996188
	0,207105
	8,31956

	GOTERM_BP_DIRECT
	GO:0042787~protein ubiquitination involved in ubiquitin-dependent protein catabolic process
	6
	3,703704
	0,012117
	UHRF1, MAD2L1, CDC20, PTTG1, AURKB, UBE2C
	151
	153
	16792
	4,360992
	0,999996
	0,357198
	17,54992

	GOTERM_BP_DIRECT
	GO:0006260~DNA replication
	6
	3,703704
	0,012758
	EXO1, GINS2, RFC3, KIAA0101, BARD1, DUT
	151
	155
	16792
	4,304721
	0,999998
	0,361986
	18,39269

	GOTERM_BP_DIRECT
	GO:0000082~G1/S transition of mitotic cell cycle
	5
	3,08642
	0,01323
	CCNE2, FBXO5, CDK6, CDCA5, ITGB1
	151
	102
	16792
	5,45124
	0,999999
	0,362748
	19,0079

	GOTERM_BP_DIRECT
	GO:0097503~sialylation
	3
	1,851852
	0,013554
	ST3GAL1, ST6GAL1, ST3GAL5
	151
	20
	16792
	16,68079
	0,999999
	0,360331
	19,42774

	GOTERM_BP_DIRECT
	GO:0051439~regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle
	3
	1,851852
	0,017736
	FBXO5, CDC20, UBE2C
	151
	23
	16792
	14,50504
	1
	0,413867
	24,66815

	GOTERM_BP_DIRECT
	GO:0009311~oligosaccharide metabolic process
	3
	1,851852
	0,020788
	ST3GAL1, ST6GAL1, ST3GAL5
	151
	25
	16792
	13,34464
	1
	0,45621
	28,28919

	GOTERM_BP_DIRECT
	GO:0051436~negative regulation of ubiquitin-protein ligase activity involved in mitotic cell cycle
	4
	2,469136
	0,025673
	MAD2L1, FBXO5, CDC20, UBE2C
	151
	71
	16792
	6,265087
	1
	0,491798
	33,74763

	GOTERM_BP_DIRECT
	GO:0051437~positive regulation of ubiquitin-protein ligase activity involved in regulation of mitotic cell cycle transition
	4
	2,469136
	0,030584
	MAD2L1, FBXO5, CDC20, UBE2C
	151
	76
	16792
	5,85291
	1
	0,545325
	38,84053

	GOTERM_BP_DIRECT
	GO:0018279~protein N-linked glycosylation via asparagine
	3
	1,851852
	0,049568
	ST3GAL1, ST6GAL1, ST3GAL5
	151
	40
	16792
	8,340397
	1
	0,698814
	55,28043

	GOTERM_BP_DIRECT
	GO:0006486~protein glycosylation
	4
	2,469136
	0,080587
	ST3GAL1, ST6GAL1, GALNT10, ST3GAL5
	151
	113
	16792
	3,936471
	1
	0,837074
	73,55228

	GOTERM_BP_DIRECT
	GO:0006334~nucleosome assembly
	4
	2,469136
	0,090768
	HMGB2, HIST1H2BK, CENPA, HIST1H4C
	151
	119
	16792
	3,737993
	1
	0,860692
	77,82654

	GOTERM_BP_DIRECT
	GO:1901796~regulation of signal transduction by p53 class mediator
	4
	2,469136
	0,099641
	EXO1, RFC3, AURKB, BARD1
	151
	124
	16792
	3,587268
	1
	0,881249
	81,01483

	GOTERM_BP_DIRECT
	GO:0016266~O-glycan processing
	3
	1,851852
	0,100378
	ST3GAL1, ST6GAL1, GALNT10
	151
	60
	16792
	5,560265
	1
	0,878182
	81,25917

	GOTERM_BP_DIRECT
	GO:0048208~COPII vesicle coating
	3
	1,851852
	0,103196
	CD59, TMED10, SERPINA1
	151
	61
	16792
	5,469113
	1
	0,880685
	82,16727

	GOTERM_BP_DIRECT
	GO:0006468~protein phosphorylation
	8
	4,938272
	0,114637
	ST3GAL1, PLK4, MAPK4, BUB1, BIRC5, CDK6, PBK, AURKB
	151
	456
	16792
	1,95097
	1
	0,898591
	85,44714

	GOTERM_BP_DIRECT
	GO:0046777~protein autophosphorylation
	4
	2,469136
	0,199107
	EPHA4, TTK, AURKB, MELK
	151
	172
	16792
	2,58617
	1
	0,976622
	97,02415

	GOTERM_BP_DIRECT
	GO:0043161~proteasome-mediated ubiquitin-dependent protein catabolic process
	4
	2,469136
	0,272432
	KIF14, MAD2L1, CDC20, UBE2C
	151
	203
	16792
	2,191237
	1
	0,992488
	99,34912

	GOTERM_BP_DIRECT
	GO:0016567~protein ubiquitination
	5
	3,08642
	0,399691
	BIRC5, FBXO4, UBE2C, CDCA3, BARD1
	151
	359
	16792
	1,54882
	1
	0,999321
	99,96897

	GOTERM_BP_DIRECT
	GO:0006888~ER to Golgi vesicle-mediated transport
	3
	1,851852
	0,419423
	CD59, TMED10, SERPINA1
	151
	160
	16792
	2,085099
	1
	0,999479
	99,98172

	GOTERM_BP_DIRECT
	GO:0098609~cell-cell adhesion
	4
	2,469136
	0,437081
	S100P, CCNB2, ANLN, RDX
	151
	271
	16792
	1,641407
	1
	0,999622
	99,98879

	GOTERM_BP_DIRECT
	GO:0000122~negative regulation of transcription from RNA polymerase II promoter
	8
	4,938272
	0,464454
	N4BP2L2, UHRF1, BTG2, FOXM1, HOPX, NR4A2, FHL2, AURKB
	151
	720
	16792
	1,235614
	1
	0,999761
	99,99491

	GOTERM_BP_DIRECT
	GO:0006508~proteolysis
	5
	3,08642
	0,656904
	PRSS8, KLK5, MME, CTSD, PRSS22
	151
	500
	16792
	1,112053
	1
	0,999998
	100

	GOTERM_BP_DIRECT
	GO:0015031~protein transport
	4
	2,469136
	0,688953
	SEH1L, ZMAT3, MVP, KIF20A
	151
	395
	16792
	1,12613
	1
	0,999999
	100

	GOTERM_BP_DIRECT
	GO:0045944~positive regulation of transcription from RNA polymerase II promoter
	6
	3,703704
	0,942637
	UHRF1, HMGB2, EPAS1, FOXM1, NR4A2, TOP2A
	151
	981
	16792
	0,680155
	1
	1
	100

	GOTERM_BP_DIRECT
	GO:0006351~transcription, DNA-templated
	12
	7,407407
	0,969232
	UHRF1, HMGB2, BTG2, EPAS1, FOXM1, HOPX, NR4A2, FHL2, RORC, BIRC5, TP53INP2, HELLS
	151
	1955
	16792
	0,68259
	1
	1
	100

	GO-TERMS Cellular Compartment

	Category
	Term
	Count
	%
	PValue
	Genes
	List Total
	Pop Hits
	Pop Total
	Fold Enrichment
	Bonferroni
	Benjamini
	FDR

	GOTERM_CC_DIRECT
	GO:0005871~kinesin complex
	10
	6,172839506
	7,44731E-10
	KIF23, KIF14, KIFC1, KIF22, KIF2C, KIF4A, KIF11, KIF20B, CENPE, KIF20A
	160
	53
	18224
	21,49056604
	1,83948E-07
	1,83948E-07
	9,65639E-07

	GOTERM_CC_DIRECT
	GO:0030496~midbody
	13
	8,024691358
	1,3911E-09
	KIF23, KIF14, KIF4A, CDCA8, PRC1, KIF20B, BIRC5, RDX, CENPE, CEP55, AURKB, ASPM, KIF20A
	160
	129
	18224
	11,47829457
	3,43601E-07
	1,71801E-07
	1,80374E-06

	GOTERM_CC_DIRECT
	GO:0000777~condensed chromosome kinetochore
	11
	6,790123457
	4,32338E-09
	SPC24, KIF2C, CENPM, MAD2L1, SEH1L, HJURP, ZWINT, BUB1, CENPE, BIRC5, CENPK
	160
	87
	18224
	14,40114943
	1,06787E-06
	3,55958E-07
	5,60582E-06

	GOTERM_CC_DIRECT
	GO:0005819~spindle
	11
	6,790123457
	1,06121E-07
	KIF23, KIFC1, KIF11, PRC1, NUSAP1, FBXO5, TTK, BIRC5, CDC20, AURKB, KIF20A
	160
	121
	18224
	10,35454545
	2,62114E-05
	5,24234E-06
	0,000137599

	GOTERM_CC_DIRECT
	GO:0000776~kinetochore
	9
	5,555555556
	5,27574E-07
	KIF22, KIF2C, MAD2L1, SEH1L, ZWINT, BUB1, TTK, CENPE, AURKB
	160
	81
	18224
	12,65555556
	0,000130302
	2,17182E-05
	0,000684066

	GOTERM_CC_DIRECT
	GO:0005874~microtubule
	13
	8,024691358
	1,87949E-05
	KIF14, KIF23, KIF22, KIFC1, KIF4A, KIF11, NUSAP1, CENPE, BIRC5, KIF2C, KIF20B, TUBA4A, KIF20A
	160
	311
	18224
	4,761093248
	0,004631616
	0,000515686
	0,02436721

	GOTERM_CC_DIRECT
	GO:0005876~spindle microtubule
	6
	3,703703704
	3,91651E-05
	KIF4A, KIF11, PRC1, NUSAP1, BIRC5, AURKB
	160
	44
	18224
	15,53181818
	0,009627328
	0,000879065
	0,050770681

	GOTERM_CC_DIRECT
	GO:0005777~peroxisome
	4
	2,469135802
	0,062757819
	ACOX2, SERHL2, PXMP4, CROT
	160
	104
	18224
	4,380769231
	0,999999888
	0,486774325
	56,84582211

	GOTERM_CC_DIRECT
	GO:0005615~extracellular space
	18
	11,11111111
	0,079402181
	ACTB, HMGB2, ENPP1, MSMB, KLK5, RDX, TIMP2, PRSS8, HIST1H2BK, CPE, ADM, GSN, CD59, CTSD, HBEGF, SERPINA1, PCSK6, AGR2
	160
	1347
	18224
	1,522048998
	0,999999999
	0,493970478
	65,79254626

	GOTERM_CC_DIRECT
	GO:0030173~integral component of Golgi membrane
	3
	1,851851852
	0,091130056
	ST3GAL1, ST6GAL1, ST3GAL5
	160
	58
	18224
	5,89137931
	1
	0,510906574
	71,03177404

	GOTERM_CC_DIRECT
	GO:0033116~endoplasmic reticulum-Golgi intermediate compartment membrane
	3
	1,851851852
	0,107520702
	CD59, TMED10, SERPINA1
	160
	64
	18224
	5,3390625
	1
	0,541807025
	77,12075354

	GOTERM_CC_DIRECT
	GO:0000139~Golgi membrane
	9
	5,555555556
	0,145896098
	ST3GAL1, ST6GAL1, GALNT10, MALL, ST3GAL5, CD59, TMED10, HS6ST2, SERPINA1
	160
	591
	18224
	1,734517766
	1
	0,631672222
	87,05957531

	GOTERM_CC_DIRECT
	GO:0000786~nucleosome
	3
	1,851851852
	0,197994367
	HIST1H2BK, CENPA, HIST1H4C
	160
	94
	18224
	3,635106383
	1
	0,702120582
	94,27813743

	GOTERM_CC_DIRECT
	GO:0005913~cell-cell adherens junction
	5
	3,086419753
	0,311522748
	S100P, CCNB2, ANLN, RDX, ITGB1
	160
	323
	18224
	1,763157895
	1
	0,841811612
	99,20926522

	GOTERM_CC_DIRECT
	GO:0016021~integral component of membrane
	32
	19,75308642
	0,996073838
	ENPP5, C15ORF48, CYB5R1, MPZL2, ENPP1, VTCN1, MME, ITM2A, PRSS8, ST3GAL1, GALNT10, MALL, ST3GAL5, SHISA2, PXMP4, PEMT, HS6ST2, TMED10, FNDC3B, SASH1, SPNS2, HERPUD1, ST6GAL1, OSTM1, EPHA4, KCNN4, TLCD1, UCP2, ATP2A3, MS4A10, ATP6V0A4, SSR2
	160
	5163
	18224
	0,705946155
	1
	0,999999997
	100

	Category
	Term
	Count
	%
	PValue
	Genes
	List Total
	Pop Hits
	Pop Total
	Fold Enrichment
	Bonferroni
	Benjamini
	FDR

	GOTERM_CC_DIRECT
	GO:0005871~kinesin complex
	10
	6,172839506
	7,44731E-10
	KIF23, KIF14, KIFC1, KIF22, KIF2C, KIF4A, KIF11, KIF20B, CENPE, KIF20A
	160
	53
	18224
	21,49056604
	1,83948E-07
	1,83948E-07
	9,65639E-07

	GO-TERMS Molecular Function

	Category
	Term
	Count
	%
	PValue
	Genes
	List Total
	Pop Hits
	Pop Total
	Fold Enrichment
	Bonferroni
	Benjamini
	FDR

	GOTERM_MF_DIRECT
	GO:0003777~microtubule motor activity
	10
	6,172839506
	4,36706E-08
	KIF23, KIF14, KIFC1, KIF22, KIF2C, KIF4A, KIF11, KIF20B, CENPE, KIF20A
	154
	80
	16881
	13,70211039
	1,2184E-05
	6,09204E-06
	5,7711E-05

	GOTERM_MF_DIRECT
	GO:0008017~microtubule binding
	13
	8,024691358
	4,30463E-07
	KIF23, KIF14, FAM83D, KIFC1, KIF22, KIF4A, KIF11, PRC1, KIF20B, NUSAP1, BIRC5, CENPE, KIF20A
	154
	208
	16881
	6,851055195
	0,000120092
	4,00323E-05
	0,000568858

	GOTERM_MF_DIRECT
	GO:0008017~microtubule binding
	13
	8,024691358
	4,30463E-07
	KIF23, KIF14, FAM83D, KIFC1, KIF22, KIF4A, KIF11, PRC1, KIF20B, NUSAP1, BIRC5, CENPE, KIF20A
	154
	208
	16881
	6,851055195
	0,000120092
	4,00323E-05
	0,000568858

	GOTERM_MF_DIRECT
	GO:0005524~ATP binding
	29
	17,90123457
	0,00016859
	KIF23, KIFC1, KIF22, KIF4A, ENPP1, TTK, AURKB, TK1, TPK1, KIF2C, BUB1, TOP2A, HELLS, TRIP13, ACTB, KIF14, KIF11, CDK6, CENPE, PBK, ACACB, UBE2C, EPHA4, PLK4, ATP2A3, MAPK4, KIF20B, MELK, KIF20A
	154
	1495
	16881
	2,126347565
	0,045951416
	0,009364018
	0,222563905

	GOTERM_MF_DIRECT
	GO:0016887~ATPase activity
	9
	5,555555556
	0,000266052
	KIF23, KIF14, KIFC1, KIF22, KIF2C, RFC3, KIF20B, CENPE, KIF20A
	154
	183
	16881
	5,390994252
	0,071549781
	0,012296854
	0,351019132

	GOTERM_MF_DIRECT
	GO:0008574~ATP-dependent microtubule motor activity, plus-end-directed
	4
	2,469135802
	0,000452218
	KIF14, KIF4A, KIF11, KIF20B
	154
	17
	16881
	25,79220779
	0,118559129
	0,017866658
	0,595960925

	GOTERM_MF_DIRECT
	GO:0008373~sialyltransferase activity
	3
	1,851851852
	0,012613866
	ST3GAL1, ST6GAL1, ST3GAL5
	154
	19
	16881
	17,30792891
	0,971034588
	0,325320141
	15,44375193

	GOTERM_MF_DIRECT
	GO:0008236~serine-type peptidase activity
	3
	1,851851852
	0,111546344
	PRSS8, KLK5, PRSS22
	154
	63
	16881
	5,219851577
	1
	0,905296829
	79,04895769

	GOTERM_MF_DIRECT
	GO:0004674~protein serine/threonine kinase activity
	7
	4,320987654
	0,127233049
	PLK4, MAPK4, BUB1, TTK, PBK, AURKB, MELK
	154
	376
	16881
	2,040739845
	1
	0,920437533
	83,44353865

	GOTERM_MF_DIRECT
	GO:0004252~serine-type endopeptidase activity
	5
	3,086419753
	0,201192031
	PRSS8, KLK5, CTSD, PCSK6, PRSS22
	154
	255
	16881
	2,149350649
	1
	0,969249157
	94,86227881

	GOTERM_MF_DIRECT
	GO:0004672~protein kinase activity
	6
	3,703703704
	0,226927955
	EPHA4, HSPB8, BUB1, PBK, AURKB, MELK
	154
	359
	16881
	1,832037044
	1
	0,977165132
	96,66711417

	GOTERM_MF_DIRECT
	GO:0098641~cadherin binding involved in cell-cell adhesion
	5
	3,086419753
	0,269085625
	S100P, CCNB2, ANLN, RDX, ITGB1
	154
	290
	16881
	1,889946261
	1
	0,981225009
	98,41149723

	GOTERM_MF_DIRECT
	GO:0004842~ubiquitin-protein transferase activity
	5
	3,086419753
	0,348619228
	UHRF1, BIRC5, FBXO4, UBE2C, BARD1
	154
	329
	16881
	1,665910078
	1
	0,989946769
	99,6534085

	GOTERM_MF_DIRECT
	GO:0003779~actin binding
	4
	2,469135802
	0,462905987
	GSN, ANLN, RDX, ITGB1
	154
	278
	16881
	1,57722134
	1
	0,997471297
	99,97292308

	GOTERM_MF_DIRECT
	GO:0008270~zinc ion binding
	12
	7,407407407
	0,493924262
	PEG10, UHRF1, CPE, ENPP1, ZMAT3, NR4A2, FHL2, MME, RORC, BIRC5, TK1, BARD1
	154
	1169
	16881
	1,125237466
	1
	0,997822593
	99,98766353

	GOTERM_MF_DIRECT
	GO:0043565~sequence-specific DNA binding
	4
	2,469135802
	0,852605847
	EPAS1, FOXM1, NR4A2, RORC
	154
	518
	16881
	0,846462418
	1
	0,999998874
	100



[bookmark: _Hlk150337551]Supplementary Table S5: Validation of significantly deregulated genes in RAI2-depleted breast cancer cell lines by multiplex qRT-PCR analysis. FC: fold change
	Gene Symbol
	FC
KPL-1
	P-value
KPL-1
	FC
CAMA-1
	P-value
CAMA-1
	FC
MCF-7
	P-value
MCF-7
	FC
MCF-10A
	P-value
MCF-10A

	ABL1
	0,38510
	0,04021
	0,79740
	0,08384
	0,45690
	0,00001
	0,83120
	0,15034

	ANAPC2
	0,61130
	0,29736
	0,76490
	0,05884
	0,84090
	0,02812
	0,78280
	0,16110

	ATM
	0,68300
	0,06562
	0,65370
	0,02773
	0,54150
	0,01179
	0,76840
	0,05035

	ATR
	1,35970
	0,93193
	0,72530
	0,00402
	0,65750
	0,00862
	0,64770
	0,02919

	AURKA
	0,21810
	0,00874
	0,37280
	0,00533
	0,74230
	0,00917
	0,52360
	0,00326

	AURKB
	0,06180
	0,00688
	0,31060
	0,00236
	0,55290
	0,00002
	0,48300
	0,00180

	BCCIP
	1,76130
	0,96773
	0,72700
	0,00078
	0,70710
	0,00075
	0,59190
	0,00200

	BCL2
	0,45690
	0,02820
	0,73540
	0,04010
	0,50870
	0,00120
	0,63880
	0,04105

	BIRC5
	0,12940
	0,01191
	0,41080
	0,01257
	0,51410
	0,08929
	0,50230
	0,00448

	BRCA1
	0,15040
	0,00416
	0,36520
	0,00192
	0,81790
	0,00054
	0,65520
	0,00819

	BRCA2
	0,15110
	0,00734
	0,40050
	0,00316
	0,52300
	0,00001
	0,58100
	0,04884

	CASP3
	0,44650
	0,09347
	0,89920
	0,40219
	0,62630
	0,00087
	0,93950
	0,62201

	CCNA2
	0,10340
	0,00499
	0,40240
	0,00006
	0,69260
	0,00553
	0,47080
	0,00272

	CCNB1
	0,21320
	0,00833
	0,34550
	0,00005
	0,65290
	0,00067
	0,46980
	0,00095

	CCNB2
	0,11580
	0,00551
	0,41660
	0,00005
	0,67830
	0,00973
	0,48860
	0,00052

	CCNC
	0,70710
	0,03283
	0,63000
	0,00013
	0,53590
	0,00171
	0,64470
	0,06049

	CCND1
	1,25700
	0,52859
	0,48300
	0,01606
	0,63070
	0,00347
	0,87260
	0,29172

	CCND2
	1,27750
	0,34342
	0,87460
	0,07131
	0,40710
	0,00000
	0,75090
	0,11944

	CCND3
	0,36270
	0,01726
	0,57300
	0,02079
	0,76840
	0,01295
	0,74230
	0,10282

	CCNE1
	0,46540
	0,05566
	0,57570
	0,00318
	0,83510
	0,07074
	0,57830
	0,00462

	CCNF
	0,18470
	0,01047
	0,40900
	0,01595
	0,83800
	0,02542
	0,56120
	0,02884

	CCNG1
	1,01630
	0,86003
	0,58100
	0,00451
	0,73970
	0,00245
	0,73880
	0,00507

	CCNG2
	0,69900
	0,22113
	1,27460
	0,00548
	0,49310
	0,00007
	0,85460
	0,16864

	CCNH
	0,76310
	0,19944
	0,68620
	0,00186
	0,53960
	0,00391
	0,57430
	0,00464

	CCNT1
	0,49650
	0,04124
	0,83120
	0,05818
	0,90750
	0,02336
	0,79920
	0,05844

	CDC16
	0,54840
	0,01776
	0,79190
	0,00219
	0,56060
	0,00001
	0,73880
	0,02730

	CDC20
	0,09150
	0,00871
	0,30990
	0,00079
	0,59870
	0,00023
	0,44540
	0,00089

	CDC25A
	0,20540
	0,01330
	0,43530
	0,01095
	0,71450
	0,03953
	0,51760
	0,00068

	CDC25C
	0,08920
	0,00861
	0,37540
	0,00011
	0,64620
	0,02535
	0,58370
	0,01035

	CDC34
	0,38510
	0,02042
	0,78820
	0,33381
	0,65980
	0,00182
	0,86250
	0,08561

	CDC6
	0,13210
	0,00434
	0,30920
	0,00046
	0,63290
	0,00125
	0,44750
	0,00046

	CDK1
	0,12190
	0,03212
	0,36860
	0,00010
	0,52490
	0,00012
	0,45900
	0,00167

	CDK2
	0,30430
	0,01069
	0,44240
	0,00461
	0,68540
	0,00107
	0,67520
	0,00475

	CDK4
	0,23820
	0,00738
	0,50700
	0,00656
	0,71200
	0,00166
	0,52850
	0,00142

	CDK5R1
	0,41850
	0,03527
	0,48750
	0,00272
	0,41180
	0,00118
	0,79550
	0,02278

	CDK5RAP1
	0,45380
	0,04117
	0,60850
	0,00128
	0,61130
	0,00015
	0,65820
	0,02574

	CDK6
	1,04010
	0,78868
	7,96310
	0,00017
	1,52100
	0,01507
	0,93740
	0,53447

	CDK7
	0,70060
	0,07730
	0,82360
	0,06218
	0,71950
	0,00005
	0,67670
	0,01190

	CDK8
	0,68140
	0,11731
	0,78460
	0,03719
	0,69740
	0,11614
	0,70870
	0,00650

	CDKN1A
	1,82340
	0,33593
	7,07800
	0,00001
	0,59870
	0,00257
	0,91380
	0,50676

	CDKN1B
	0,45270
	0,05184
	0,85860
	0,36498
	0,71950
	0,00770
	0,78280
	0,11308

	CDKN2A
	0,86060
	0,94112
	0,78640
	0,11585
	0,39230
	0,00000
	1,03770
	0,79996

	CDKN2B
	0,75440
	0,06541
	3,53080
	0,00152
	0,37370
	0,00031
	1,03770
	0,79996

	CDKN3
	0,24710
	0,01295
	0,48630
	0,00078
	0,91380
	0,01016
	0,57430
	0,00103

	CHEK1
	0,20030
	0,02956
	0,44140
	0,00052
	0,65980
	0,00165
	0,67670
	0,00910

	CHEK2
	0,80110
	0,42438
	0,39590
	0,00240
	0,79830
	0,00003
	0,63290
	0,00595

	CKS1B
	0,26610
	0,00314
	0,41660
	0,00001
	0,55290
	0,00000
	0,61420
	0,00108

	CKS2
	0,42340
	0,05262
	0,32990
	0,00061
	0,54340
	0,00021
	0,57430
	0,01154

	CUL1
	0,45590
	0,00942
	0,72700
	0,01241
	0,77380
	0,00005
	0,75790
	0,05759

	CUL2
	0,65670
	0,00388
	0,61840
	0,00006
	0,52670
	0,00009
	0,65220
	0,00220

	CUL3
	0,81410
	0,18109
	0,65370
	0,00021
	0,61130
	0,00003
	0,71530
	0,00331

	E2F1
	0,12790
	0,00356
	0,46330
	0,01145
	0,61770
	0,00000
	0,60850
	0,00209

	E2F4
	0,19800
	0,00167
	0,41950
	0,01700
	0,56060
	0,00030
	0,58240
	0,01191

	GADD45A
	0,56120
	0,09585
	1,41420
	0,06541
	0,85260
	0,08812
	0,73200
	0,00283

	GTSE1
	0,10110
	0,00630
	0,33290
	0,00143
	0,47800
	0,00285
	0,44750
	0,00002

	HUS1
	0,59320
	0,10086
	0,77380
	0,25345
	0,81230
	0,00862
	0,75790
	0,01150

	KNTC1
	0,32840
	0,06750
	0,43930
	0,00014
	0,68540
	0,00006
	0,66590
	0,01056

	KPNA2
	0,30150
	0,00794
	0,50460
	0,01238
	0,71700
	0,00380
	0,59050
	0,00097

	MAD2L1
	3,23400
	0,28431
	0,33450
	0,00036
	0,53220
	0,00000
	0,37280
	0,00125

	MAD2L2
	0,39780
	0,00506
	0,46440
	0,00454
	0,47630
	0,00009
	0,81980
	0,01233

	MCM2
	0,11800
	0,00922
	0,31790
	0,00233
	0,70710
	0,02997
	0,42730
	0,00663

	MCM3
	0,21920
	0,00564
	0,36100
	0,00172
	0,55290
	0,00757
	0,48190
	0,00061

	MCM4
	0,17800
	0,00575
	0,49430
	0,01832
	0,64390
	0,00026
	0,39050
	0,00610

	MCM5
	0,21070
	0,15630
	0,41750
	0,00171
	0,81510
	0,02068
	0,60010
	0,01457

	MDM2
	0,91170
	0,53846
	0,54590
	0,00195
	0,88580
	0,10800
	0,87860
	0,31499

	MKI67
	0,11210
	0,01884
	0,28260
	0,00076
	0,65520
	0,00209
	0,45900
	0,00073

	MNAT1
	0,71040
	0,09788
	0,78820
	0,01175
	0,46490
	0,00008
	0,60290
	0,01543

	MRE11A
	1,25410
	0,53814
	0,60710
	0,00755
	0,70470
	0,00444
	0,66280
	0,00631

	NBN
	0,49430
	0,00387
	0,70060
	0,00720
	0,61990
	0,00000
	0,63000
	0,00433

	RAD1
	0,52850
	0,00161
	0,60150
	0,00218
	0,55100
	0,00003
	0,58510
	0,00114

	RAD17
	0,74050
	0,01377
	0,65520
	0,00686
	0,62200
	0,00000
	0,81230
	0,02573

	RAD51
	0,14160
	0,00967
	0,30920
	0,00066
	0,51580
	0,00033
	0,54970
	0,01709

	RAD9A
	0,27800
	0,02287
	0,50000
	0,01781
	1,10570
	0,03732
	0,76310
	0,01671

	RB1
	0,44240
	0,00288
	0,48750
	0,00004
	0,60290
	0,00184
	0,60430
	0,00041

	RBBP8
	0,35930
	0,00170
	0,55990
	0,00061
	0,45690
	0,00087
	0,54090
	0,01173

	RBL1
	0,20490
	0,00729
	0,39140
	0,00218
	0,80390
	0,02414
	0,58370
	0,02027

	RBL2
	0,58370
	0,04991
	0,77560
	0,04600
	0,64620
	0,00846
	0,83700
	0,05434

	SERTAD1
	0,52000
	0,09123
	0,97270
	0,90253
	0,42340
	0,00476
	0,81230
	0,17915

	SKP2
	0,70870
	0,36514
	0,55990
	0,00576
	0,68540
	0,00546
	0,54840
	0,01058

	STMN1
	0,20310
	0,00277
	0,42830
	0,00007
	0,52850
	0,00051
	0,55350
	0,00311

	TFDP1
	0,27480
	0,02731
	0,39410
	0,00259
	0,68070
	0,00028
	0,53840
	0,00114

	TFDP2
	0,55220
	0,01449
	0,84090
	0,03123
	0,71200
	0,00184
	0,74400
	0,02065

	TP53
	0,27800
	0,02940
	0,60290
	0,01780
	0,63290
	0,00000
	0,49310
	0,00262

	WEE1
	0,71200
	0,28491
	0,73040
	0,02895
	0,72950
	0,00035
	0,61700
	0,02418

	ACTB
	0,41270
	0,06515
	0,95260
	0,70495
	1,16070
	0,04867
	0,73040
	0,03640

	B2M
	1,00000
	0,00000
	1,00000
	0,00000
	1,00000
	0,00000
	1,00000
	0,00000



[bookmark: _Hlk150337564]Supplementary Table S6: Results of cytotoxicity screening with a library of 1280 pharmacologically active compounds
	Compound Id
	growth [%], non target
	growth [%], shRNA median
	Objd ID
	Name
	Class
	Action
	Selectivity
	Description

	LOP_0001342
	164,09
	-73,72
	LOP_0001342
	Apomorphine hydrochloride hemihydrate
	Dopamine
	Agonist
	
	Non-selective dopamine receptor agonist

	LOP_0001548
	131,82
	-65,14
	LOP_0001548
	Aurora-A Inhibitor I
	kinase phosphotase
	Inhibitor
	Aurora kinase A
	Aurora-A Inhibitor I is a potent inhibitor of Aurora kinase A with an IC50 of 3.4 nM and 1000-fold selectivity for Aurora A over Aurora B 

	LOP_0000699
	121,62
	-22,98
	LOP_0000699
	Paroxetine hydrochloride hemihydrate (MW = 374.83)
	Serotonin
	Inhibitor
	Reuptake
	Selective serotonin reuptake inhibitor; antidepressant
Sold with permission of GlaxoSmithKline.
Actual molecular weight = 374.83 to account for 1/2 mole of water.

	LOP_0001377
	99,63
	-36,13
	LOP_0001377
	SB743921 hydrochloride 
	Cell Cycle
	inhibitor
	KSP
	SB743921 is an inhibitor of kinesin spindle protein (KSP) with Ki of 0.1 nM

	LOP_0001004
	97,67
	-56,69
	LOP_0001004
	beta-Lapachone
	Apoptosis
	Activator
	
	Induces apoptosis in HL-60 cells; anticancer agent

	LOP_0001484
	83,07
	-20,26
	LOP_0001484
	SB 674042 
	Cytokines
	Antagonist
	OX1R
	SB-674042 is potent and selective OX1R antagonist

	LOP_0000522
	81,49
	-21,52
	LOP_0000522
	Metergoline
	Serotonin
	Antagonist
	5-HT2/5-HT1D
	5-HT1/5-HT2 Serotonin receptor antagonist; analgesic; antipyretic

	LOP_0001003
	78,1
	-47,32
	LOP_0001003
	CyPPA
	K+ Channels
	Modulator
	SK3 and SK2
	CyPPA is a positive modulator of small conductance Ca2+-activated K2+ channels; selective for SK3 and SK2.

	LOP_0001401
	65,52
	-28,25
	LOP_0001401
	Piperlongumine
	Apoptosis
	inhibitor
	GSTP1
	Piperlongumine selectively kills cancer cells regardless of p53 status without harming normal cells. It binds to and inihbits proteins known to regulate oxidative stress

	LOP_0001016
	62,85
	-40,67
	LOP_0001016
	NNC 55-0396
	Ca2+ Channel
	Inhibitor
	T-type
	Selective T-type calcium channel inhibitor.

	LOP_0001060
	50,12
	-24,3
	LOP_0001060
	MDL 28170
	Cell Cycle
	Inhibitor
	Calpain I / II
	Cell permeable calpain I and II inhibitor

	LOP_0001188
	40,57
	-22,29
	LOP_0001188
	Rottlerin
	
	
	
	

	LOP_0001084
	31,15
	-24,09
	LOP_0001084
	PD-407824
	Kinase
	Inhibitor
	Wee1/Chk1
	PD-407824 is a Wee1/Chk1 inhibitor

	LOP_0000975
	29,66
	-48,66
	LOP_0000975
	Idarubicin
	DNA Metabolism
	Inhibitor
	
	Antineoplastic

	LOP_0001057
	23,07
	-27,45
	LOP_0001057
	Mitoxantrone
	DNA Metabolism
	Inhibitor
	
	DNA synthesis inhibitor

	LOP_0000881
	21,76
	-28,89
	LOP_0000881
	Emetine dihydrochloride hydrate
	Apoptosis
	Activator
	
	Apoptosis inducer; RNA-Protein translation inhibitor

	LOP_0001121
	15,69
	-36,42
	LOP_0001121
	[bookmark: _Hlk150424010]Topotecan hydrochloride hydrate
	Apoptosis and Cell Cycle
	Inhibitor
	topoisomerase I
	Topetecan is a topoisomerase I inhibitor and an apoptosis inducer. It is a potent antineoplastic agent

	LOP_0001392
	10,89
	-40,72
	LOP_0001392
	TIC10 angular 
	
Gene Regulation
	Antagonist
	Akt and ERK
	TIC10 angular is a potent blood brain barrier penetrant and orally active inducer of TRAIL production that induces death of multiple human cancers

	LOP_0001373
	3,24
	-42,16
	LOP_0001373
	Torin2
	Kinase/Phosphotase
	Inhibitor
	mTOR
	Torin2 is a highly potent and selective ATP-competitive mTOR inhibitor. Torin2 has an IC50 of 0.25 nM and 800-fold greater selectivity for mTOR than PI3K. 

	LOP_0000458
	-3,07
	-29,94
	LOP_0000458
	Gossypol
	Apoptosis
	Inducer
	
	Natural product from cotton seeds with a variety of cell biological activities. Proapoptotic, antimalarial, PKC inhibition.

	LOP_0001215
	-12,03
	-21,37
	LOP_0001215
	Stattic
	Gene Regulation
	Inhibitor
	STAT3
	Irreversible STAT3 activation inhibitor.

	LOP_0000629
	-15,39
	-36,57
	LOP_0000629
	Quinacrine dihydrochloride
	Neurotransmission
	Inhibitor
	MAO
	Monoamine oxidase (MAO) inhibitor; antimalarial

	LOP_0001454
	-15,75
	-38,87
	LOP_0001454
	(S)-(+)-Camptothecin
	Apoptosis
	Inhibitor
	TopoI
	DNA topoisomerase I inhibitor

	LOP_0001276
	-15,93
	-34,13
	LOP_0001276
	Thapsigargin
	Intracellular Calcium
	Releaser
	
	Potent, cell-permeable, IP3-independent intracellular calcium releaser

	LOP_0000124
	-16,97
	-64,59
	LOP_0000124
	SB-525334
	Phosphorylation
	Inhibitor
	Alk5
	A potent activin receptor-like kinase (ALK5)/ type I TGFß-receptor kinase inhibitor .

	LOP_0000432
	-17,65
	-48,79
	LOP_0000432
	Forskolin
	Cyclic Nucleotides
	Activator
	Adenylate cyclase
	Activates adenylate cyclase; antihypertensive and vasodilator; isolated from Coleus forskohlii

	LOP_0000818
	-19,06
	-29,78
	LOP_0000818
	Dihydroouabain
	Ion Pump
	Inhibitor
	Na+/K+ Pump
	Sodium-potassium pump inhibitor



	Accession
Number
	Protein name
	Gene symbol
	Mean SILAC ratio (RAI2/vector)
	Unique peptides
	Classification of protein/
protein interaction*
	Evidence for PARP
substrate

	Q13363
	C-terminal-binding protein 1
	CTBP1
	16.35
	4
	High confidence
	(17-19)

	Q9Y5P3
	Retinoic acid-induced protein 2
	RAI2
	16.12
	18
	Bait protein
	-

	P05787
	Keratin, type II cytoskeletal 8
	KRT8
	4.53
	4
	Low confidence
	-

	Q00610
	Clathrin heavy chain 1
	CLTC
	2.80
	27
	High confidence
	(19-21)

	P38646
	Stress-70 protein, mitochondrial
	HSPA9
	2.72
	22
	High confidence
	(19, 20)

	P0DMV8
	Heat shock 70 kDa protein 1A
	HSPA1A
	2.66
	20
	High confidence
	(19, 20)

	Q9Y285
	Phenylalanine--tRNA ligase alpha subunit
	FARSA
	2.52
	2
	Low confidence
	-

	Q9UPQ9
	Trinucleotide repeat-containing gene 6B protein
	TNRC6B
	2.51
	12
	High confidence
	-

	Q92900
	Regulator of nonsense transcripts 1
	UPF1
	2.21
	7
	High confidence
	(19, 20)

	Q9GZR7
	ATP-dependent RNA helicase DDX24
	DDX24
	1.89
	3
	Low confidence
	(19, 22)

	Q9UMD9
	Collagen alpha-1(XVII) chain;120 kDa linear IgA disease antigen;97 kDa linear IgA disease antigen
	COL17A1
	1.81
	2
	Low confidence
	-

	P04792
	Heat shock protein beta-1
	HSPB1
	1.81
	3
	Low confidence
	(19, 20, 23)

	P63010
	AP-2 complex subunit beta
	AP2B1
	1.77
	3
	High confidence
	(19, 20)

	P51114/P51116
	Fragile X mental retardation syndrome-related protein 1
	FXR1
	1.76
	3
	Low confidence
	(19, 20)

	P11021
	78 kDa glucose-regulated protein
	HSPA5
	1.72
	23
	Low confidence
	(19, 20)

	P09874
	Poly [ADP-ribose] polymerase 1
	PARP1
	1.70
	20
	Low confidence
	(19, 20, 23)

	Q15233
	Non-POU domain-containing octamer-binding protein
	NONO
	1.60
	24
	High confidence
	(19, 20, 23)

	O43809
	Cleavage and polyadenylation specificity factor subunit 5
	NUDT21
	1.47
	7
	Low confidence
	(19, 20)

	Q02978
	Mitochondrial 2-oxoglutarate/malate carrier protein
	SLC25A11
	1.37
	2
	Low confidence
	(19, 20)

	P23246
	Splicing factor, proline- and glutamine-rich
	SFPQ
	1.36
	14
	Low confidence
	(19, 20, 23)

	P11142
	Heat shock cognate 71 kDa protein
	HSPA8
	1.35
	25
	High confidence
	(19, 20, 23)


[bookmark: _Hlk150337589] Supplementary Table S7: Results of SILAC-based immunoprecipitation and protein analysis by quantitative mass spectrometric proteomics














* High confidence: significant in 2 or 3 biological replicates; low confidence: significant in one biological replicate
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