Whole genome CRISPR screening identifies TOP2B as a potential target for IMiD sensitization in multiple myeloma
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Supplementary Figures

Figure S1. GO and PPI analysis of genome-wide CRISPR resistance KO screen

(A) Normalized read counts (in log2) at the end of the screen of sgRNAs specific for IRF4, MYC,
IKZF1 and IKZF3 in DMSO-treated MM.1S-Cas9 cells at the end of the screen. The average
counts in DMSO T-End are compared to the T-0 reference, respectively. (A) PPl network of
MM.1S-Cas9 cells unique dependencies (metascape). (B) GO analysis of MM.1S unique
dependencies. (C) PPI network of MM.1S-Cas9 cells unique dependencies (metascape). (D)
Venn diagram of overlapping hits between our CRISPR resistance screen and those of Sievers
et al. and Liu et al>®. (E) Normalized read counts (in log2) at the end of the screen of sgRNAs
targeting CRBN in MM.1S-Cas9 cells in the LEN and POM conditions. The average counts in
LEN and POM T-End are compared to the DMSO T-End condition, respectively. (F) PPl network
of hits in MM.1S-Cas9 cells treated with LEN at the end of the resistance screen (STRING). (G)
GO analysis of hits in MM.1S-Cas9 cells treated with LEN at the end of the resistance screen

(ToppFun). FDR values are represented as -log10.

Figure S2. GO and PPI analysis of MM.1S and MM.1Sres dependencies

(A) PPI network of MM.1Sres-Cas9 cells unique dependencies (metascape). (B) GO analysis of
MM.1Sres-Cas9 cells unique dependencies. (C) Venn diagram of MM.1S-Cas9 and MM.1Sres-
Cas9 cells dependencies (adjusted P < 0.05). (D) GO analysis of MM.1S-Cas9 and MM.1Sres-
Cas9 cells mutual dependencies. (E) Scatter plot representing the log2 fold change of sgRNAs
(dependencies) that are significant for adjusted P < 0.05. The regression line represents
Pearson’s correlation with relative Pearson’s coefficient value R and the level of significance
p. (F) Normalized read counts (in log2) at the end of the screen of sgRNAs specific for IRF4,
MYC, IKZF1 and IKZF3 in DMSO-treated MM.1Sres-Cas9 cells at the end of the screen. The
average counts in DMSO T-End are compared to the T-O reference, respectively. (G)
Immunoblot validating CRISPR-mediated TOP2B KO in MM.1S and MM.1Sres cells expressing

Cas9. Actin is provided as loading control.



Figure S3. Impact of genetic TOP2B deletion or TOP2 inhibition on the expression of CRBN,
the IKZF1/3-IRF4-MYC axis and the cell cycle, upon IMiD treatment

(A) Immunoblot showing expression of TOP2B and CRBN in MM.1S-Cas9 and MM.1Sres Cas9
TOP2B KO cells relative to their controls (MM.1S-Cas9 and MM.1Sres Cas9 SCR BFP and SCR
GFP cells). Actin is provided as loading control. (B) Western blot displaying degradation of
IKZF3 in MM.1Sres-Cas9 TOP2B KO cells in comparison to MM.1Sres SCR GFP cells after 16h
of treatment with DMSO, 2uM LEN or 500nM POM. Actin is provided as loading control. (C)
Immunoblot showing expression of IRF4 and MYC in MM.1Sres-Cas9 TOP2B KO cells in
comparison to MM.1Sres SCR GFP cells after 72h of treatment with DMSO, 2uM LEN or
500nM POM. HSP90 is provided as loading control. (D) FACS histogram plots of PI* cells
showing the effect on MM.1S and MM.1Sres cells of DMSO, LEN, DXZ and the combination
treatment (histograms are representative of one of three independent experiment). (E) and
(F) Bar plots showing proportion of Nicoletti-stained MM.1S and MM.1Sres cells, respectively,
in SubG1, S-Phase and >2N (DNA content higher than that in G2M) as aggregate of three
independent biological replicates with three technical replicates each. Error bars represent
mean * standard error of the mean of three independent experiments. v=significant vs
vehicle (DMSO), I=significant vs LEN, d=significant vs DXZ (P < 0.05). (G) Immunoblot showing
expression of TOP2B, IKZF3 and CRBN in MM.1S and MM.1Sres cells treated for 16 hours with
DMSO, LEN (2uM), DXZ (20uM) or combined treatment for 16 hours. Actin is provided as
loading control. (H) Immunoblot displaying expression of gamma-H2AX as marker of DNA
damage in MM.1S and MM.1Sres cells treated with DMSO, LEN (2uM), etoposide (10uM) or
combo for 16 hours. Tubulin is provided as loading control. (I) Bar plot representing
percentage of viable cells (Pl negative, by FACS analysis) of MM.1S and MM.1Sres exposed to
prolonged treatment (7 days) with DMSO, LEN (2uM), etoposide (312nM) and Combo. Error
bars represent mean * standard error of the mean of three independent experiments with
two technical replicates each. v=significant vs vehicle (DMSO), I=significant vs LEN,
e=significant vs etoposide (P < 0.05). (J) Dependency score (extracted from the DepMap
repository) of the genes TOP2A and TOP2B in MM cell lines (MM) and other tumours (Non-
MM). A value of 0 represents a non-dependency, a value of -1 or below represents a

dependency.
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Figure S2
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Figure S3
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