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DIS3 depletion in multiple myeloma causes extensive
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SUPPLEMENTARY DATA

Supplementary methods

Multi-Omics Data in CoMMpass Study

Multi-omics data about bone marrow MM samples at baseline (BM_1) were freely available from
MMRF CoMMpass Study (https://research.themmrf.org/) and obtained from the Interim Analysis
15a (MMRF_CoMMpass_1A15a).

Transcript per Million (TPM) reads values of the DIS3 transcript were retrieved using Salmon gene
expression quantification data
(MMRF_CoMMpass_IA15a_ E74GTF_Salmon_V7.2_Filtered_Gene TPM) in 774 BM_1 MM
patients. Clinical data regarding Overall Survival (OS) and Progression free Survival (PFS) were
considered in 767 MM patients for which both RNA-seq expression and survival data were available.
Non-synonymous (NS) somatic mutation variants and counts data were obtained from whole exome
sequencing (WES) analyses, main IgH translocations were inferred from RNA-seq spike expression
estimates of known target genes and Copy Number Alteration (CNA) data were retrieved by means
of Next generation Sequencing (NGS)-based fluorescence in situ hybridization (FISH) [1] in 660 MM
cases for which all data were available [2]. The presence of a specific CNA was considered when
occurring in at least one of the investigated cytoband at a 20% cut-off for each considered

chromosomal aberration, as previously reported [2].

Survival analysis

Survival analyses were performed using survival [3-4] and survminer [5] packages in R Bioconductor
(version 4.0.0). Kaplan-Meier analysis was applied on OS and PFS data in DIS3 high/low expression
groups according to median DIS3 expression level, using survminer package. Log-Rank test p-value

was calculated to measure the global difference between survival curves.

siRNA and in vitro HMCLs transfection

DI1S3 silencing was obtained by using ON-TARGETplus siRNAs targeting DIS3 and a non-silencing
negative control siRNA (siSCR) (Dharmacon). NCI-H929 and AMO-1 cells were seeded at 0.1x 10°
cells/0.5mL), and transfected by Neon Transfection System (Invitrogen, CA, US), with the following
electroporation conditions: 1100 V, 30 ms, 2 pulse. siRNA was used at 200 nM concentration. The
transfection efficiency was evaluated by comparative qRT-PCR. Cells were incubated at 37° C and
collected at 24-48 hrs after transfection to assess the downregulation of DIS3 by gRT-PCR and then
by Western blot analysis.



Design of GapmeRs and in vitro transfection of HMCLs

LNA gampeR oligonucleotides were provided by Exigon (QIAGEN). LNA gapmeRs were in house-

designed and purified by HPLC followed by Na*-salt exchange and lyophilization.

NAME DESIGN ID SEQUENCE 5°-3° Mw. calc. (Da)
gDIS3#2 339511-1 ACTTAATGGTAATAGA | 5351.29
gDIS3#13 339511-2 GAGTCGAGACACCATG | 5268.21
gDIS3#15 339511-3 TTCTATGCGACAAGGG | 5302.21

HMCLs were transfected through the use of Neon Transfection System, with the following
electroporation conditions: 1100 V, 30 ms, 2 pulse. LNA gapmeRs were used at 100 nM. The
transfection efficiency was evaluated by comparative gqRT-PCR.

Gymnosis

Cells were seeded at low plating density (5 x 10*/mL) to reach confluence on the final day of the
experiments (day 6). Cells were treated with the naked gDIS3g#13 and the scrambled g#SCR, at the
same time of the seeding at a final concentration of 5 uM.

Cell viability and growth assessment

Cell viability was evaluated by counting the number of viable cells after trypan blue staining.

Colony-formation assay

For colony-forming assay, SCR and gDIS3 silenced cells were suspended in RPMI-1640 medium
with 10% fetal bovine serum (FBS) and plated on methylcellulose-based media (MethoCult TM
STEMCELL Technologies) containing 1% methylcellulose in RPMI-1640 medium, 10% FBS.
Colonies were scored by an inverted microscope after a 21-day incubation at 37 °C in a fully

humidified atmosphere at 5% CO?. Each condition was evaluated twice in triplicates.

Cell cycle analysis and apoptosis

Cell cycle distribution of DIS3 silenced and relative SCR HMCLs was assessed using BD
FACSVerse™ flow cytometer (BD Bioscience, Italy). Samples for cell cycle analysis were fixed in
70% ethanol at 4 °C for at least 2 hrs and incubated with FxCycle™ PI/RNase Staining Solution (Life
Technologies) for 30 min in the dark, according to the manufacturer’s instructions. Fluorescent
emissions were collected through a 575 nm band-pass filter. Flow cytometry analysis was performed

by using FlowJo™ Software (BD Bioscience, Italy). To detect apoptosis, scramble and DIS3-silenced



cells were stained using a PE Annexin V Apoptosis Detection Kit (BD Biosciences), followed by BD

FACSVerse™ flow cytometry (BD Biosciences) to analyze apoptotic distribution.

RNA extraction, RT-PCR and gPCR

Total RNA was extracted using TRIzol® Reagent (Invitrogen, Life Technologies) according to
manufacturer’s instructions. The purity and concentration of total RNA was determined by the
NanoDrop One spectrophotometer (Thermo Fisher Scientific). The ratios of absorption (260 nm/280
nm) of all samples were between 1.8 and 2.0. cDNA was synthesized from 500 ng of total RNA with
random primers using the High-Capacity cDNA Reverse Transcriptase Kit (Invitrogen, Life
Technologies) according to the manufacturer’s instructions. MRNA expression was performed by
real-time quantitative PCR (g-RT-PCR) reaction using SYBR green PCR Master Mix (Applied
Biosystems) after optimization of the primer conditions. 10 ng of reverse-transcribed RNAs were
mixed with 300 nM of specific forward and reverse primers in a final volume of 10 ul. Q-RT-PCR
was performed on an Applied Biosystems StepOnePlus Real-Time PCR system for 40 cycles. The
relative expression level was calculated with the 2722t method and expressed as a fold change:
normalization of data was performed on house-keeping gene (GAPDH) expression. To determine

RNA levels by g-RT-PCR, the following primers were used:

Primer Name Sequence (5°-3”)

GAPDH FW 5’-ACAGTCAGCCGCATCTTCTT-3"
GAPDH RW 5’-AATGAAGGGGTCATTGATGG-3’
DIS3 FW 5’-GCGATTCGAGTAGCAGCAAA-3’
DIS3 RW 5’>-TGAGTTCGGGGTTAGCAGTT-3’
RAD51B FW 5-CATGTTAGGAGCGCTGGAAC-3’
RAD51B RW 5-TGGCCCTGGTCTTCTTTTCT-3'
ARIDS5B FW 5’-GGCAGAAATAGCGACCATGG -3’
ARID5B RW 5’-CCCAAGGCCTCAGTTTTCAC -3’
CCNB1 FW 5’-TTTCTGCTGGGTGTAGGTCC-3’
CCNB1 RW 5’-GCCATGTTGATCTTCGCCTT-3’
CDC20 FW 5’-CGTTCGAGAGTGACCTGCA-3’
CDC20 RW 5’-CCAGGTTTGCTAGGAGTGGT-3’
KIF14 RW 5’-TGCCATGGGATTGATTAGATCTC -3°
KIF14 RW 5’-TGGAGCACGATTAACCATCCT-3’
TOP2A FW 5’-ACATATTTTGCTCCGCCCAG-3°




TOP2A RW

5-CTTTGTTTGTTGTCCGCAGC-3’

POLR2H FW

5’-CTCGACTGCATTGTGAGAGTG-3’

POLR2H RW

5’-AAGGCCTATCATCAGTGGGG-3°

Protein detection by Western blots

Cells were homogenized in lysis buffer M-PER® Mammalian Protein Extraction Reagent (Thermo
Scientific, Italy) and Halt Protease and Phosphatase inhibitor cocktail, EDTA-free, 100X, (Thermo

Scientific). Whole cell lysates (40 pg per cell line) from cell lines were separated using Bolt™ 4-12%

Bis-Tris Plus Acrylamide Gels (Invitrogen), electro-transferred onto nitrocellulose membranes (Bio-

Rad, Hercules, CA, USA), and immunoblotted with specific primary antibody (listed below).

Membranes were washed three times in PBST solution and then incubated with a secondary antibody
conjugated with horseradish peroxidase (HRP) in BSA 2% - PBST for 2 hrs at RT.
Chemiluminescence was developed using Clarity ECL Western Blot Substrate Kit (BIO-RAD) and

signal intensity was detected by the use of ChemiDoc MP System (Bio-Rad). The experiments were

repeated at least three times.

Ab Company Code Dilution Secondary Ab

Anti-CCNE1 Cell Signaling Technology #20808 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBSTW 0,1% 2%-PBS TW 0,1%

Anti-CCNA2 Cell Signaling Technology #4656 1:1000 BSA 5%- | Mouse: 1:2000 BSA
PBS TW 0,1% 2%-PBS TW 0,1%

Anti-pCCNB1 Cell Signaling Technology #4133 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
Ser133 PBS TW 0,1% 2%-PBS TW 0,1%

Anti-CCNB1 Cell Signaling Technology #4138 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBS TW 0,1% 2%-PBS TW 0,1%

Anti-pCDK1 Thr161 | Cell Signaling Technology #9114 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBSTW 0,1% 2%-PBS TW 0,1%

Anti-CDK1 Cell Signaling Technology #77055 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBSTW 0,1% 2%-PBS TW 0,1%

Anti-pCDC20 Ser51 | Cell Signaling Technology #8038 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBSTW 0,1% 2%-PBS TW 0,1%

Anti-CDC20 Cell Signaling Technology #4823 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBS TW 0,1% 2%-PBS TW 0,1%

Anti-CENP-A Cell Signaling Technology #2186 1:1000 BSA 5%- | Rabbit: 1:2000 BSA

PBS TW 0,1%

2%-PBS TW 0,1%




Anti-GAPDH Santa Cruz Sc-7899 1:2000 BSA 5%- | Mouse: 1:2000 BSA
PBS TW 0,1% 2%-PBS TW 0,1%

Anti-DIS3 Proteintech 14689-1-AP 1:1000 BSA 5%- | Rabbit: 1:2000 BSA
PBSTW 0,1% 2%-PBS TW 0,1%

Immunofluorescence

0.050 x 100 cells were harvested, centrifuged onto glass slides (Cytospin 4, Thermo Scientific), then
fixed in 4% paraformaldehyde in PBS1X for 6 min at 22°C, followed by three 5-min washes in PBS.
Cells were permeabilized (0.5% Triton X-100 in PBS, 15-min), washed in PBS (3X, 5 min each),
blocked 1 h at 22° C with 5% BSA Triton X-100 0.1% in PBS, and then incubated 1 hr at 22°C with
DIS3 antibody (#14689-1-AP; Proteintech; 1:100) or y-Tubulin (#5886; Cell Signaling Technology;
1:100) to detect centriole. Thereafter, slides were washed in PBS (3X, 5 min each) and incubated 1 h
at 22°C in the dark, with Alexa Fluor 555 Anti-Rabbit IgG secondary Antibody (Cell Signaling
Technology, 1:500).

Anti-o-Tubulin Alexa Fluor 488 (Abcam; #185031, 1:100) was used to detect microtubule. After
three PBS washes, cells were mounted under coverslips with DAPI-containing Vectashield (Vector
Laboratories). Images were acquired by Leica TCS SP8 confocal laser scanning microscope (DMi8);
acquisitions were performed with 40X and 63X immersion oil objectives. Conversion of imaged z-
stacks into average intensity projections was processed by Leica Microsystem software (Leica
Application Suite X - LAS X).

Gene expression profiling

Total RNA samples were processed using WT PLUS Reagent Kit in accordance with the
manufacturer’s protocols (Thermo Fisher Scientific, Waltham, MA, USA). Global gene expression
profiles were obtained using Clariom D array (Thermo Fisher Scientific, Waltham, MA, USA) in
triplicates NCI-H929 DIS3-KD and controls. Robust Multichip Average (RMA) normalization was
applied on raw data and a custom annotation pipeline was applied using the Chip Definition File
(CDF) wversion 25 for GENECODE transcript annotations, freely available: at
http://brainarray.mbni.med.umich.edu/Brainarray/Database/CustomCDF/25.0.0/gencodet.asp.

Therefore, the expression levels of Ensembl genes specific for 19241 protein coding were obtained.
Genes differentially expressed in gymnotic DIS3-KD and SCR NCI-H929 triplicates were evaluated
by means of Significance analysis of Microarrays (SAM) analysis [6] applying 500 permutations and
default analysis conditions. Specific transcriptional patterns were defined using a 10% cut-off on

FDR g-value.



http://brainarray.mbni.med.umich.edu/Brainarray/Database/CustomCDF/25.0.0/gencodet.asp

Functional enrichment analysis was performed using clusterProfiler package (version 3.18.1)
(Guangchuang Y et al., A Journal of Integrative Biology. 2012) in R 4.0.0 environment, on Gene
Ontology (GO) Biological Process (BP) and Molecular Function (MF) terms. Barplot charts of the
top 20 most significant annotation category terms were depicted using the global differentially
expressed (DE) gene list ranked by Fold Change (FC) and setting p-value < 0.05 and g-value < 0.10
cut-off. Network interactions between the top five GO-BP or GO-MF annotation terms were
visualized by using the cnetplot function. Gene Set Enrichment Analysis (GSEA) [7] was achieved
on global annotated protein coding genes gene expression profiles. Significant Hallmark, KEGG and
Reactome gene sets (version 7.4) were selected on the base of nominal p-value <0.05 and FDR ¢-

value < 5%.
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Supplementary Figure S1 (A) Significant differences in DIS3 expression levels as shown by box plots of 660 MM cases stratified according to the presence of 1g-gain, t(11;14),
del(13q), t(4;14), or the occurrence of NS somatic mutations in RAS/BRAF, FAM46C, or DIS3 genes. (B) Not-significant differences in DIS3 expression level as shown by box plots in
660 MM cases stratified according to the presence of del(17p)/TP53, t(6;14), MYC translocations, MAF translocations, del(1p), the occurrence of NS somatic mutations in TRAF3 or
TP53 genes, or hyperdiploidy (HD). For each plot, differential expression was tested by Wilcoxon rank-sum test with continuity correction. P-values were corrected by BH adjustment.



\4

A B MM samples
DIS3

p-value =2.07e-48 "
40 - o g 40
—r— 'g 30
. : L8 m 10
w| T BT E 5 ommmuuAERH
10 | . R E 5 .
i P | o

53MM 83 MME 293 MM 231 MM

del13+ del13-| del13+ dell3- s ‘
t(11;14) pos i t(11;14) neg :‘
: =2
t(11;14) + t(11;14) + t(11;14) - =
dell3 pos dell3 neg dell3 pos §
t(11;14) +| 0.0000* "
S NH
dell3 neg (3] -S
“ m
i) | oo0ta  0.0000° S 2 | il NNiRIRIINI
. . H
del13 pos 0.0014 0.0000 £
IR - 0.0004* 0.0000* 0.0000*
dell3 neg

Supplementary Figure S2 (A) Significant differences in DIS3 expression level as shown by box plots of 660 MM cases stratified according to the presence of t(11;14) and dell3. Kruskal-
Wallis test was applied to assess differences in expression levels between groups. The significant pairwise comparison performed by the Dunn’s test are marked red-bold in the table. (B)
Representation of the distribution of dell3, t(11;14, t(4;14), and DIS3 gene mutation in the cohort of 660 CoMMpass samples ordered based on increasing DIS3 expression levels. For DIS3
mutation, the high bar in the histogram indicates the presence of not-hotspot DIS3 mutations (NH) in the patients, the shorter bar indicates hotspot (H) DIS3 mutations.
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Supplementary Figure S9. NCI-H929 cells were synchronized by Synchroset
protocol. Cell cycle progression was monitored by Pl staining and FACS
analysis of the DNA content of cells before synchronization (asynchronous
cells), and at different time points after synchronization and after release.
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Supplementary Figure S10. U266 cells were synchronized by Synchroset
protocol. Cell cycle progression was monitored by Pl staining and FACS
analysis of the DNA content of cells before synchronization (asynchronous
cells), and at different time points after synchronization and after release.
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Supplementary Figure S11. Top 20 most significantly enriched GO Biological
Process (A) and GO Molecular function (B) terms for 2595 differentially expressed
protein coding genes with annotated gene symbols.
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Supplementary Figure S12. Network interactions between the top five GO-BP (A) or GO-MF (B) annotation
terms were visualized by using the cnetplot function.
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Supplementary Figure S13. Representative images of multipolar spindles in NCI-H929 and AMO-1 cells
upon DIS3 silencing. Scale bar 50 um.



Supplementary Table S1. Number and relative frequency of main IgH
translocations (trx), copy number alterations (CNAs) and non-synonymous
(NS) somatic  mutations, in 660 BM-1 MM  cases of
MMRF_CoMMpass IAl15a cohort with available data about DIS3 expression
by RNA sequencing (RNA-seq), IgH trx by RNA-seq, NS somatic mutations by
Whole Exome sequencing (WES) and CNAs by next generation sequencing
(NGS)-based FISH (FISH-WES).

IgH trx (RNA-seq) N (%)
t(11;14)/CCND1 136 (20.6%)
t(6;14)/CCND3 9 (1.4%)
t(4;14)/WHSC1/FGFR3 89 (13.5%)
t(14;16)/MAF;t(14;20)/MAFB; t(8;16)/MAFA 42 (6.4%)
t(8;14)/MYC 27 (4.1%)
CNA (FISH-WES) N (%)
del(13)(q14)/(q34)/RB1_20% 346 (52.4%)
1921 gain_20% 240 (36.4%)
del(1)(p22)/CDKN2C_20% 199 (30.2%)
del(17)(p13)/TP53_20% 74 (11.2%)
HD 375 (56.8%)
NS Somatic Mutation (WES) N (%)
DIS3 71 (10.8%)
N-RAS 146 (22.1%)
H-RAS 0 (0%)
K-RAS 160 (24.2%)
BRAF 51 (7.7%)
TP53 30 (4.5%)
FAMA46C 66 (10%)

TRAF3 50 (7.6%)




Supplementary Table S2. Percentage of
cell viability in ex-vivo primary CD138+
tumor cells purified from the BM of four
MM patients after treatment with gSCR or
gDIS3.

gSCR gDIS3

Patient N°1 87% 79%
Patient N°2 79% 67%
Patient N°3 81% 79%

Patient N°4 66% 59%




Supplementary Table S3. List of significant differentially expressed genes between NCI-H929 DIS3 -KD and
NCI-H929 control, by SAM analysis at g-value =0. 37 up- and 3995 down-regulated transcripts in DIS3 -KD vs
control are respectively ordered according to score(d). Fold change (FC), g-value and score(d) statistics parameters
are reported for each transcript.

Gene ID Gene name Gene type Score(d) Fold Change g-value(%)
ENSG00000112078 KCTD20 protein_coding -12.509 0.143 0
ENSG00000083520 DIS3 protein_coding -9.625 0.21 0
ENSG00000117399 CDC20 protein_coding -9.115 0.2 0
ENSG00000100216 TOMM22 protein_coding -7.3 0.287 0
ENSG00000139921 TMX1 protein_coding -7.272 0.316 0
ENSG00000134278 SPIRE1 protein_coding -7.145 0.304 0
ENSG00000253352 TUG1 protein_coding -7.124 0.348 0
ENSG00000231007 CDC20P1 processed_pseudogene -6.783 0.239 0
ENSG00000177646 ACAD9 protein_coding -6.6 0.281 0
ENSG00000165970 SLC6AS protein_coding -6.552 0.268 0
ENSG00000187323 DCC protein_coding -6.353 0.338 0
ENSG00000170540 ARL6IP1 protein_coding -6.284 0.348 0
ENSG00000102531 FNDC3A protein_coding -6.252 0.323 0
ENSG00000156970 BUB1B protein_coding -6.248 0.386 0
ENSG00000148110 MFSD14B protein_coding -6.235 0.386 0
ENSG00000006576 PHTF2 protein_coding -5.95 0.329 0
ENSG00000184371 CSF1 protein_coding -5.949 0.405 0
ENSG00000135341 MAP3K7 protein_coding -5.846 0.4 0
ENSG00000118007 STAG1 protein_coding -5.725 0.417 0
ENSG00000106415 GLCCI1 protein_coding -5.689 0.431 0
ENSG00000138459 SLC35A5 protein_coding -5.679 0.368 0
ENSG00000068650 ATP11A protein_coding -5.669 0.35 0
ENSG00000164305 CASP3 protein_coding -5.633 0.42 0
ENSG00000019995 ZRANB1 protein_coding -5.59 0.413 0
ENSG00000139117 CPNES8 protein_coding -5.546 0.365 0
ENSG00000118193 KIF14 protein_coding -5.436 0.35 0
ENSG00000197043 ANXA6 protein_coding -5.404 0.405 0
ENSG00000138709 LARP1B protein_coding -5.298 0.444 0
ENSG00000178982 EIF3K protein_coding -5.286 0.371 0
ENSG00000145386 CCNA2 protein_coding -5.265 0.428 0
ENSG00000111912 NCOA? protein_coding -5.221 0.406 0
ENSG00000113712 CSNK1A1 protein_coding -5.191 0.444 0
ENSG00000112062 MAPK14 protein_coding -5.162 0.441 0
ENSG00000120690 ELF1 protein_coding -5.153 0.431 0
ENSG00000134070 IRAK2 protein_coding -5.106 0.427 0
ENSG00000100461 RBM23 protein_coding -5.072 0.432 0
ENSG00000080802 CNOT4 protein_coding -5.054 0.394 0
ENSG00000121152 NCAPH protein_coding -5.044 0.428 0
ENSG00000110108 TMEM109 protein_coding -5.032 0.401 0
ENSG00000066279 ASPM protein_coding -4.995 0.366 0
ENSG00000068489 PRR11 protein_coding -4.992 0.443 0
ENSG00000144711 I1QSEC1 protein_coding -4.928 0.405 0
ENSG00000173706 HEG1 protein_coding -4.913 0.461 0
ENSG00000072571 HMMR protein_coding -4.905 0.372 0



Gene ID Gene name Gene type Score(d) Fold Change g-value(%)
ENSG00000198755 RPL10A protein_coding -4.869 0.416 0
ENSG00000163882 POLR2H protein_coding -4.846 0.449 0
ENSG00000044574 HSPAS5 protein_coding -4.842 0.456 0
ENSG00000143033 MTF2 protein_coding -4.839 0.465 0
ENSG00000196757 ZNF700 protein_coding -4.838 0.377 0
ENSG00000119285 HEATR1 protein_coding -4.83 0.442 0
ENSG00000236015 ENSG00000236015 processed_pseudogene -4.778 0.365 0
ENSG00000058804 NDC1 protein_coding -4.709 0.427 0
ENSG00000122068 FYTTD1 protein_coding -4.696 0.383 0
ENSG00000101126 ADNP protein_coding -4.694 0.455 0
ENSG00000005020 SKAP2 protein_coding -4.692 0.447 0
ENSG00000119537 KDSR protein_coding -4.678 0.438 0
ENSG00000161547 SRSF2 protein_coding -4.655 0.461 0
ENSG00000165650 PDzZD8 protein_coding -4.649 0.468 0
ENSG00000127081 ZNF484 protein_coding -4.632 0.4 0
ENSG00000089022 MAPKAPKS protein_coding -4.6 0.481 0
ENSG00000113356 POLR3G protein_coding -4.593 0.457 0
ENSG00000110075 PPP6R3 protein_coding -4.564 0.485 0
ENSG00000136888 ATP6V1G1 protein_coding -4.546 0.454 0
ENSG00000138018 SELENOI protein_coding -4.532 0.492 0
ENSG00000152683 SLC30A6 protein_coding -4.525 0.374 0
ENSG00000101557 USP14 protein_coding -4.51 0.451 0
ENSG00000111707 SUDS3 protein_coding -4.507 0.509 0
ENSG00000164941 INTS8 protein_coding -4.471 0.461 0
ENSG00000131747 TOP2A protein_coding -4.464 0.466 0
ENSG00000197142 ACSL5 protein_coding -4.458 0.443 0
ENSG00000152767 FARP1 protein_coding -4.45 0.491 0
ENSG00000124406 ATP8A1 protein_coding -4.44 0.488 0
ENSG00000030066 NUP160 protein_coding -4.386 0.497 0
ENSG00000163660 CCNL1 protein_coding -4.378 0.477 0
ENSG00000140386 SCAPER protein_coding -4.37 0.502 0
ENSG00000105778 AVL9 protein_coding -4.369 0.486 0
ENSG00000198589 LRBA protein_coding -4.368 0.477 0
ENSG00000139278 GLIPR1 protein_coding -4.355 0.478 0
ENSG00000138363 ATIC protein_coding -4.354 0.469 0
ENSG00000150347 ARID5B protein_coding -4.33 0.434 0
ENSG00000178105 DDX10 protein_coding -4.265 0.531 0
ENSG00000172939 OXSR1 protein_coding -4.262 0.514 0
ENSG00000275835 TUBGCP5 protein_coding -4.261 0.502 0
ENSG00000134057 CCNB1 protein_coding -4.25 0.49 0
ENSG00000095139 ARCN1 protein_coding -4.223 0.509 0
ENSG00000114480 GBE1 protein_coding -4.219 0.452 0
ENSG00000153107 ANAPC1 protein_coding -4.216 0.494 0
ENSG00000164983 TMEM65 protein_coding -4.21 0.472 0
ENSG00000080298 RFX3 protein_coding -4.192 0.522 0
ENSG00000139505 MTMR®6 protein_coding -4.176 0.525 0
ENSG00000163539 CLASP2 protein_coding -4.158 0.529 0
ENSG00000011426 ANLN protein_coding -4.154 0.499 0
ENSG00000130348 QRSL1 protein_coding -4.148 0.527 0



Gene ID Gene name Gene type Score(d) Fold Change g-value(%)
ENSG00000204217 BMPR2 protein_coding -4.146 0.548 0
ENSG00000069275 NUCKS1 protein_coding -4.133 0.526 0
ENSG00000121274 TENT4B protein_coding -4.132 0.509 0
ENSG00000173334 TRIB1 protein_coding -4.129 0.51 0
ENSG00000226360 RPL10AP6 processed_pseudogene -4.124 0.396 0
ENSG00000198431 TXNRD1 protein_coding -4.113 0.547 0
ENSG00000145780 FEM1C protein_coding -4.112 0.503 0
ENSG00000202411 RNA5SP259 rRNA_pseudogene -4.101 0.377 0
ENSG00000155495 MAGEC1 protein_coding -4.097 0.464 0
ENSG00000189308 LIN54 protein_coding -4.09 0.524 0
ENSG00000136021 SCYL2 protein_coding -4.089 0.473 0
ENSG00000108443 RPS6KB1 protein_coding -4.068 0.495 0
ENSG00000101752 MIB1 protein_coding -4.048 0.53 0
ENSG00000141384 TAF4B protein_coding -4.046 0.527 0
ENSG00000125257 ABCC4 protein_coding -4.032 0.523 0
ENSG00000110172 CHORDC1 protein_coding -4.028 0.499 0
ENSG00000280433 ENSG00000280433 protein_coding -4.023 0.463 0
ENSG00000136010 ALDH1L2 protein_coding -4.02 0.495 0
ENSG00000075223 SEMAS3C protein_coding -4.017 0.491 0
ENSG00000152520 PAN3 protein_coding -4.007 0.551 0
ENSG00000143702 CEP170 protein_coding -3.97 0.488 0
ENSG00000177189 RPS6KA3 protein_coding -3.956 0.471 0
ENSG00000162378 ZYG11B protein_coding -3.943 0.469 0
ENSG00000109819 PPARGC1A protein_coding -3.939 0.525 0
ENSG00000163629 PTPN13 protein_coding -3.923 0.528 0
ENSG00000106066 CPVL protein_coding -3.913 0.5 0
ENSG00000171241 SHCBP1 protein_coding -3.911 0.506 0
ENSG00000093144 ECHDC1 protein_coding -3.91 0.534 0
ENSG00000196083 IL1RAP protein_coding -3.886 0.492 0
ENSG00000121039 RDH10 protein_coding -3.885 0.533 0
ENSG00000140199 SLC12A6 protein_coding -3.884 0.514 0
ENSG00000121988 ZRANB3 protein_coding -3.878 0.501 0
ENSG00000147853 AK3 protein_coding -3.876 0.519 0
ENSG00000182923 CEP63 protein_coding -3.868 0.487 0
ENSG00000183475 ASB7 protein_coding -3.865 0.534 0
ENSG00000134644 PUM1 protein_coding -3.863 0.547 0
ENSG00000101782 RIOK3 protein_coding -3.845 0.518 0
ENSG00000198901 PRC1 protein_coding -3.838 0.554 0
ENSG00000146433 TMEM181 protein_coding -3.831 0.492 0
ENSG00000133302 SLF1 protein_coding -3.826 0.52 0
ENSG00000173757 STAT5B protein_coding -3.817 0.544 0
ENSG00000097046 CDC7 protein_coding -3.813 0.525 0
ENSG00000172243 CLEC7A protein_coding -3.811 0.514 0
ENSG00000119314 PTBP3 protein_coding -3.809 0.501 0
ENSG00000198879 SFMBT2 protein_coding -3.807 0.513 0
ENSG00000157741 UBN2 protein_coding -3.805 0.559 0
ENSG00000187988 KCTD9P3 processed_pseudogene -3.799 0.413 0
ENSG00000134243 SORT1 protein_coding -3.792 0.536 0
ENSG00000055917 PUM2 protein_coding -3.789 0.575 0



Gene ID Gene name Gene type Score(d) Fold Change g-value(%)
ENSG00000276966 HA4C5 protein_coding -3.784 0.506 0
ENSG00000113594 LIFR protein_coding -3.784 0.493 0
ENSG00000173852 DPY19L1 protein_coding -3.78 0.51 0
ENSG00000164211 STARD4 protein_coding -3.78 0.456 0
ENSG00000176986 SEC24C protein_coding -3.777 0.547 0
ENSG00000187257 RSBN1L protein_coding -3.773 0.54 0
ENSG00000112699 GMDS protein_coding -3.76 0.531 0
ENSG00000173120 KDM2A protein_coding -3.759 0.573 0
ENSG00000197329 PELI1 protein_coding -3.751 0.454 0
ENSG00000198125 MB protein_coding -3