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Background The ubiquitin ligase role of FBXO42 is responsible for the

o o o gene requirement through a novel, unknown substrate
FBXO42 was a gene hit identified in pooled CRISPR/Cas9 screens comparing patient-derived glioblastoma

stem-like cell (GSC) isolates to normal human neural stem cells (NSCs):
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« FBX0O42 encodes an F-box protein that serves as the substrate-recognition component of an SCF sgControl |g&fu WX BR RN - e WD A REC R lob‘?""@& _\_Ob«"' +Ob«"’
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 Scored as highly specifically required by one of three patient-derived isolates in our outgrowth screens. St P ; 4 S o
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 Thus far very poorly studied.

* One group previously described a role for FBX0O42 in the destabilization of p53, E3 ligase complex
similar to MDM2 (Sun et al. 2009, Sun et al. 2011). .\
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* Disease relevance and cancer type specificity for gene requirement?
 Ubiquitin ligase activity or other function responsible for requirement?

e Cause of viability loss in sensitive cells? :
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FBX042 dependency score

FBXO42 is requ i rEd in a Su bset Of cancer Cel Is in Vitro and in Figure 3: (A) Relative cell viability (normalized to targeting control sgCD8A) for GSC-0827 transduced with full-length, F-box domain deletion

= - = - = = mutant, or Kelch domain deletion mutant versions of 3XFLAG-FBX0O42 and then nucleofected with CRISPR RNPs targeting FBXO42,

VIVO bUt IS nonessentlal In NSCS In VItro measured at 8 days post nucleofection. The lentiviral expression constructs are resistant to the FBX042 sgRNAs used here. Untransduced

GSC-0827 are shown for comparison. (B) Western blot for FLAG tag in transduced GSC-0827 used for viability assay in (A). (C) Representative

images of GSC-0827 nucleofected with CRISPR RNPs targeting the published FBX0O42 targets/interactors TP53, ING4, or RBPJ in combination

with sgControl or sgFBX0O42, taken at 5 days post nucleofection. (D) Western blot for p53 levels in NSCs nucleofected with CRISPR RNPs

A FBXO42 screen results B Individual retests for FBXO42 loss-sensilivity targetir)g FBXO42. (E) Western blgt for p53 levels in the GSC-0827 doxycycline-inducible FBX0O42 clones. (F) (?eII line functiongl genomic
screening data from DepMap showing FBX0O42 dependency score vs. TP53 dependency score. TP53-mutant cell lines are marked in blue.
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msgFBX042_1+2 Sensitive cells suffer an extended metaphase arrest upon FBX042
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5001 loss due to prolonged spindle assembly checkpoint activation
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Figure 1: (A) Zscores of log2 fold changes for sgRNAs targeting FBX042 in pooled CRISPR/Cas9 outgrowth screens. (B) Relative cell viability
(normalized to targeting control sgCD8A) for GSCs and NSCs nucleofected with CRISPR RNPs targeting FBX0O42. Measured at 9-11 days ]
post nucleofection (depending on doubling time). (C) In vivo experiment using immunocompromised mice which were orthotopically 5
xenografted with a clone of GSC-0827 that was engineered to express doxycycline-inducible FBX0O42 (endogenous FBX0O42 had been 0
knocked out). All mice were initially kept on doxycycline, and then doxycycline was removed for half the mice on Day 7 post injection. n=10 |

mice per group.(D) Breakdown of FBXO42 dependency by tissue type for cell lines screened in DepMap database. Each circle corresponds to > ' Sarangapeni and Asbury
a cell line. Summary of proportion of potentially sensitive cell lines (score <-0.5) by tissue lineage is shown to the right. (E) Relative cell viability Anaphase and mitotic exit S
(normalized to targeting control sgCD8A) for 4 cell lines that were nucleofected with CRISPR RNPs targeting FBX0O42. Lines had been

predicted FBXO42 loss-sensitive based on DepMap data. Measured at 8-12 days post nucleofection (depending on doubling time). Figure 4: (A) Left: Examples of DNA content (DAPI) flow cytometry profiles for cells nucleofected with CRISPR RNPs targeting FBXO42
compared to a control sgRNA (4 days post nucleofection). Dean Jett Fox model for cell cycle distribution (FlowJo software) is shown under the

histogram for each sample, with predictions for G1, S, and G2/M in violet, yellow, and green, respectively. Right: Summary of cell cycle
proportion predictions. (B) Mitotic transit time, measured using analysis of time-lapse microscopy, for individual H2B-EGFP-expressing cells with
or without knockout of FBX0O42. Bars show mean and standard deviation. (C) Representative images of visualization of mitotic spindle structure

FBXO42 and CCDCG are bOth necessary tO promOte Viability and chromosome alignment at metaphase upon FBX0O42 knockout. Images are a result of 3D projections of multiple Z-stacks taken using a

DeltaVision Ultra High Resolution Microscope. (D) Percent mitotic cells (based on DAPI and p-H3 (Ser10) flow cytometry profiles) for GSC-0827

in FBX0O42 loss-sensitive cells doxycycline-inducible FBXO42 clone kept in +/- doxycycline for 4 days and then treated with vehicle or an Mps1 inhibitor (NMS-P715) for 2

hours. (E) Schematic showing the effect of FBXO42 loss in sensitive cells.
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pearson) Lo \v&b \vgb « FBXO42 is not a pan-essential gene but is required in a subset of cancer cells, independent of tissue of origin. This suggests

= s
" S broad therapeutic potential for targeting FBX042.

a-CCDCO |l 8| | « FBX042 loss-sensitive cells also require CCDC6 for survival, but FBX0O42 and CCDC6 are not synthetic lethal in
non-sensitive cells, indicating that these two proteins likely work together rather than redundantly.
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s o ds . - The ubiquitin ligase role of FBX0O42 is responsible for the sensitivity phenotype, but the published targets TP53, ING4, and
FBX042 dependency score RBPJ are not primarily responsible.

» Loss of FBXO42 in sensitive cells causes chromosome misalignment, which triggers activation of the spindle assembly
C Individual tests of CCDC6 and FBX042/CCDC6 combination loss-sensitivity checkpoint and prolonged mitotic arrest, eventually leading to cell death.
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What is the cause of sensitivity vs. resistance? What is/are the FBX042 target(s) responsible for the pheonotype?
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