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Supplementary Figure 1. Genetic aberrations and mRNA expression variabilities of POLQ,
PARP1 and RAD52 do not coexist in 519 AML samples from the BEAT-AML cohort
(https://lwww.vizome.org/aml/). (A) Matrix showing mutations in POLQ, RAD52, and PARP1
genes. (B) Genewise-scaled variance stabilizing transformation (VST) normalized gene
expression of POLQ, RAD52, and PARP1.
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Supplementary Figure 2. Phenotype of Polq-/-;Parp1-/- and Polq-/-;Rad52-/- mice. (A)
Peripheral blood and bone marrow parameters in 3-4 months old male and female mice (n =
number of mice/genotype). (B) H&E-stained tissue sections (bone marrow, spleen, liver, kidney,
brain, lung, heart, and bowel) with no specific pathologic changes (40x).
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Supplementary Figure 3. Simultaneous inhibition of Pol6 helicase and DNA polymerase
activity exerted synergistic effect against RAD54-/- leukemia cells. (A) A scheme illustrating
how novobiocin (NVB) and ART558 inhibit Pol6. (B-D) Nalm6 (54wt) and Nalm6-RAD54-/- (54ko)
cells were treated for 72 hrs with the indicated concentrations of: (B) novobiocin (NVB) and
ART558. (C) ART558, 6-hydroxy-DL-dopa (Dopa), talazoparib, and (D) ART558 + Dopa and
ARTS58 + talazoparib. Results show mean % = SD of living cells + SD when compared to
untreated cells (B, C) and cells treated with the indicated concentrations of Dopa or talazoparib
(D). IC50 were calculated using Excel. *, **, *** in comparison to 54wt.
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Supplementary Figure 4. Targeting Pol0 + PARP and Pol6 + RAD52 induced dual synthetic lethality
against HR -deficient MPN cells. (A) HR activity in in 32Dcl3 parental cells and isogenic MPL(W515L) cells.
Results represent mean % + SD of GFP+ cells in RFP+ cells. (B) Lin-CD34+ HR-deficient MPL(W515L)-positive
primary MPN cells (n=1) were treated with ICso of Pol6i ART558, PARPI olaparib, and RAD52i 6-hydroxy-DL-
dopa and with the indicated combinations. Mean + SD colony numbers from triplicate experiment. Statistical
significance when compared to: # another group, * control, and * corresponding individual treatments.
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Supplementary Figure 5. Targeting Pol0 + PARP1 and Pol6 + RAD52 induced dual synthetic lethality
against HR-deficient leukemia cells. A diagram illustrating the model of dual synthetic lethal interactions after
targeting Pol6 and PARP1 or Pol6 and RAD52 in HR-deficient cells (orange) versus HR-proficient cells (blue).



