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Supplemental Figure 1 (continued on next page)
(A) VRK2 mRNA expression across all normal tissues (B) VRK2 mRNA 
expression in cancer and normal adjacent tissue (Source: Firebrowse.org) (C) 
VRK1 mRNA expression across all normal tissues (D) VRK1 mRNA expression in 
cancer and normal adjacent tissue (Source: Firebrowse.org) (E) Percentage of 
VRK2 alterations in cancer cell lines (left) and in human tumors (F) Percentage of 
VRK2 low cases in MGMT-methylated and IDH mutant tumors



Supplemental Figure 1 (continued)
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Supplemental Figure 2
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Supplemental Figure 2.
(A) Immunoblot depicting in vitro kinase activity of wildtype and mutant VRK1 
on a histone H3 protein (B) Table showing CRISPR score, VRK2 expression, 
VRK2 methylation, MGMT methylation, and TP53 status of a panel of GBM cell 
lines (C) 14-day colony forming assay as in Figure 2A of VRK1 CRISPR 
knockdown in two non-GBM cell lines (D) Correlation between VRK1 sensitivity 
and TP53 mutation status in 79 cell lines of the Central Nervous System (E) 
Colony forming assay in primary astrocytes with control or VRK1 knockdown 
(left), colony quantification (middle), and immunoblots with VRK1 levels 3-days 
post-transfection (right).
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Supplemental Figure 3
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Supplemental Figure 3.
(A) Annexin V apoptosis assay in U251MG VRK2 low and VRK2 high cell lines 
after 7 days of doxycycline *p<0.05, ***p<0.001, two-tailed t-test (B) 14-day 
colony forming assay of CRISPR-dCas9-KRAB inducible VRK1 knockdown (as 
in Figure 3A) of VRK2-high expressing LN229 clonal cell lines (C) Immunoblots 
of cells from (B) demonstrating VRK1 knockdown.
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(A) Quantification of cell cycle distributions from Figure 4A (B) Quantification of cell cycle 
distributions from Figure 4B (C) Wound healing assay in U251MG VRK2 low and VRK2 high 
cell lines treated with doxycycline over the course of 16 days (D) Immunoblots of U251MG 
VRK2-low clonal cell lines at the indicated times (E) Immunoblots of HAP1 parental cell 
lysates treated with or without lambda phosphatase for 1 hour (F) Immunoblots of tumor 
lysates from U251MG VRK2 low xenografts treated with doxycycline for 3 and 7 days (G) 
Quantification of nuclear envelope phenotype in U251MG VRK2-low NTC control cell line 
treated with and without doxycycline (H) Quantification of LN229 VRK2 high cells arrested in 
mitosis upon VRK1 knockdown for 5 and 7 days (I) Quantification of abnormal nuclear 
envelope in LN229 VRK2 high cells upon VRK1 knockdown for 5 and 7 days



Supplemental Figure 5

Total proteomics at 5- and 7-days post-doxycycline for cell cycle proteins.



Supplemental Figure 6
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(A) VRK1 and VRK2 immunoblots of PDX models alongside cancer cells and 
normal astrocytes (B) RT-qPCR for VRK1 and VRK2 from 9 CSC GBM models 
(C) Sanger sequencing traces from PCR products of bisulfite-treated genomic 
DNA for the indicated cell lines
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