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o CONCLUSION & PERSPECTIVES

24h after dox induction in transduced A2058
cells (upper panel). Overexpression of
BRAFwt decreased pMAP2K1/2 signal (a-
PMEK1/2, CST#9154; lower panel).
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Fig 3. Increased pMAP2K1/2 levels upon
MAP2K1wt overexpression. High levels of
MAP2K1wt were detected (a-MEK1
ab32091) 24h after dox induction in
transduced NCI-H1437 cells (upper panel).
Overexpression of MAP2K1wt increased
PMAP2K1/2 signal (a-pMEK1/2, CST#9154,
lower panel).

parental and transduced A2058. Dox-induced BRAFwt overexpression
alone also lowered pERK1/2 levels and resulted in less sensitivity to
Selumetinib treatment.
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Fig 4. Inhibition of ERK1/2 phosphorylation. Treatment with Selumetinib
resulted in a strong reduction of pERK1/2 levels (a-pERK1/2, CST#4370) in
parental and transduced NCI_H1437. Dox-induced MAP2K1wt
overexpression alone also lowered pERK1/2 levels. Selumetinib sensitivity
remained unchanged when MAP2K1wt was overexpressed.

P: parental, T: transduced; T+l: transduced and induced, l.c.: loading control, n.t.: non-treated, dox: doxycycline

o REVERTING ENDOGENOUS BRAF V600E TO WT
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Sequence (5’ to 3’) ACAGTAAAAATAGGTGATTT ACAGAGAAATCTCGATGGAG CATCAGTTTGAACAGTTGTC

Fig 6. BRAF ¢.1799T>A mutation gene editing strategy by
CRISPR/Cas9. A2038 is heterozygous for the c.1799T>A
mutation in BRAF. CRISPR/Cas9 technology was used to
induce a DBS at BRAF exon 15 to trigger HDR to revert SNP
to wt (T>A). Different guide RNAs (recruiting Cas9
endonuclease to the target) and HDR templates were
designed.

% NHEJ 61% 21 % 98.5%
% HDR 5% 10% %

Table 1. Comparison of the efficiency of DBS repair
through the NHEJ and HDR pathways. Alt-R® CRISPR-
Cas9/gRNA RNP complexes (IDT) were delivered in A2058 by
electroporation. The efficiency (%) of HDR and NHEJ events
was determined through the decomposition of the sequencing
trace data using ICE-Knock In (KI) online software (Synthego).
ICE-KI analysis indicated 5-10% HDR (restoring the wt variant
of BRAF) in the heterogeneous population after gene editing.

HDR: homology-driven repair, NHEJ: non-homologous end joining; DBS: double stranded break; RNP: ribonucleoprotein

The activation status of the MAPK/ERK signaling cascade in tumor cell lines harboring mutations in either BRAF or MAP2K1 can be reduced by overexpressing the wild-type variants of these kinases, indicating that these mutations indeed play a role in tumor pathogenesis. The change in drug sensitivity to Selumetinib in MAP2K1wt overexpressing NCI-H1437 demonstrates the on-target effect of the drug. The lack of
effect of BRAFwt overexpression on Vemurafenib sensitivity in A2058 might be due to the more resistant phenotype of A2058 compared to other V60OE carrying tumor cell lines or due to the presence of confounder mutations in this cell line. For future phenotype rescue studies CRISPR/Cas9 gene editing is preferred over exogenous expression, because the effect of reversion to wild-type is studied in the context of
physiological levels of the target. This study demonstrates the added value of a phenotype rescue study for newly identified drug targets and their alleged interaction with a drug. Such early in-depth validation of the relationship between a compound and the drug target is vital to mitigate the risk of failure at later steps of drug development.



