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Fig. S1.
(A, B and C) NCI-H929 cells transfected with control ShRNA or IKZF1 shRNA were treated
with indicated doses of VP16, CPT and olaparib for 48 h, then assayed for the viability with

CCK-8 kit. Viability relative to control shRNA is shown.
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Fig. S2.

(A) Confocal microscopic analysis of IKZF1 foci formation upon DSBs. U20S cells were
tereated with CPT (100 nM) for 1 h or IR (5 Gy) and then fixed and immunostained with
antibodies against IKZF1 and yH2AX. Scale bars: 20 um. (B, C) RPMI-8226 cells stably
expressing control shRNA and IKZF1 shRNA were subjected to IR (5Gy) and examined the
YH2AX foci at the indicated time points (B). Scale bar: 20 um. Quantitation of YH2AX positive
cells (foci >10) is shown (C). (D-F) RPMI-8226 cells transfected with control shRNA and
IKZF1 shRNA were treated with CPT (100 nM) or VP16 (1 uM) for 1 h, and then fixed and
immunostained with antibodies against YH2AX foci (D). Scale bars: 20 um. Quantitation of
YH2AX positive cells (foci >10) is shown (F). (G and H) Genotyping of IKZF1-knockout
( Ikzf1*"*, Tkzf1*" and Ikzfl1”") mice by PCR (G). MEF cells from Ikzf1*", Ikzf1*- and Ikzfl"-
mice were treated with IR (5 Gy). The cellular extracts were collected 1 h after treatment for

western blotting with indicated antibodies (H).
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Fig. S3.

HEK?293T cells transiently expressing GFP-USP7 were co-transfected with Flag-IKZF1 WT,
Flag-IK2, Flag-IK7, or Flag-IK6, respectively. Cellular extracts were immunoprecipitated with
anti-GFP antibody followed by IB with indicated antibodies. Zinc fingers are depicted in blue

boxes.
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Fig. S4.

(A) RPMI-8226, MM1.S, and NCI-H929 cells were cultured in the absence or presence of the
indicated doses of P5091 for 7 hours. IKZF1 mRNA were analyzed by qRT-PCR. (B) RPMI-
8226 cells were transfected with the control shRNA or USP7 shRNAs, (C) or overexpressed
with Flag-USP7. IKZF1 mRNA were analyzed by qRT-PCR. (D) NCI-H929 and MMI.S cells
were treated with different DUB inhibitors for 7 h, cellular extracts were collected for western
blotting with indicated antibodies. (E) HEK293T cells stably transfected with Myc-IKZF1 were
transfected with Flag-tagged USPs. Cellular extracts were collected for western blotting with
indicated antibodies. USP7 is indicated by the red dotted box. (F) HEK293T cells stably
transfected with Flag-IKZF1 WT, Flag-IK2, Flag-IK7, or Flag-IK6 were co-transfected with or
without GFP-USP7. Cellular extracts were collected for western blotting with the indicated
antibodies. (G) HEK293T cells stably expressing HA-IKZF1 were cotransfected with GFP-
USP7 WT, GFP-USP7 AMATH, or GFP-USP7 AUBL, or GFP-USP7 CD. Cellular extracts were

collected for western blotting with indicated antibodies.
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Fig. SS.

(A-D) MML.S and NCI-H929 cells exposed to CPT (100 nM) or IR (5 Gy) were harvested at the
indicated time points. Cellular extracts were collected for western blotting with the indicated

antibodies (A and C) and IKZF1 mRNA were analyzed by qRT-PCR (B and D). Data represent
the mean + S.D. of biological triplicate experiments. p-values were calculated by Student’s  test.

(E) MML1.S or NCI-H929 cells stably expressing control shRNA and USP7 shRNA were
subjected to CPT (100 nM) for 1 h, (F) or treated with IR (5 Gy) for indicated times. Cell lysates

were subjected to western blotting with anti-USP7 and anti-IKZF1 antibodies.
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Fig. Sé6.

Lenalidomide sensitizes multiple myeloma cells to PARPI in vitro and in vivo. (A-C) NCI-
H929 (A), MML.S (B), and normal BM mononuclear cells (C) were cultured in the control
medium or in the presence of lenalidomide and/or olaparib for 48 h. The cell viability was
determined by the CCK-8 kit. Data were analyzed online (https://synergyfinder.fimm.fi). (D)

And the apoptosis was detected by the Annexin V-APC/PI apoptosis kit. (E-J) NCI-H929 cells
were subcutaneously injected into the flank of NOD-SCID mice. Mice were treated with the
vehicle, lenalidomide (15 mg/kg i.g.) and/or olaparib (50 mg/kg i.p.) (E). Mice tumor volume (F),
tumor images (G), tumor weight (H), and body weight (I), and immunohistochemical (IHC) (J)
were then assessed. (K) IHC of mice tumor (RPMI-8226 cells). Data are mean + s.d. p-values

were analyzed by two-way analysis of variance (ANOVA). *p < 0.05, ns: no significant.



