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Abstract Text: 
Introduction
The role of oncogenic mutations during tumor formation was intensively studied in genetically engineered mouse models, while much less known in patients' established tumors. To bridge the gap, we studied the dependency of frequently mutated genes in established tumors in vivo, using genetic engineering in patient-derived xenograft (PDX) models.
Material and Methods
PDX models were generated by transplanted primary tumor cells from 7 acute myeloid leukemia (AML) patients into NSG mice. PDX cells were lentivirally transduced to express the Cas9 protein and the sgRNA. The customized sgRNA library was designed and cloned using our CLUE platform. CRISPR/Cas9 screens were performed by injecting Cas9 transgenic PDX cells into mice until advanced leukemia. sgRNA distribution measured by next-generation sequencing. Dropout hits were validated by in vivo  competitive  experiments, comparing cells with and without knockout in the same mouse by determining cell distributions using ﬂow cytometry gating on corresponding ﬂuorochromes. Human AML cell lines were studied in vitro for comparison.
Results and Discussions
A customized library targeting 34 genes recurrently mutated in AML was cloned and tested in 2 AML PDX models in vivo. In hit validation experiments, knockout of NPM1 abrogated in vivo growth in all PDX AML models tested, reproducing the known common essential function of NPM1. KRAS proved an essential function in PDX AML models both with and without a KRAS oncogenic mutation, suggesting that patients suffering AML both with and without KRAS mutation might beneﬁt from treatment inhibiting KRAS. DNMT3A belongs to the genes most frequently mutated in AML. In most AML cell lines tested, knockout of DNMT3A did not reduce but rather increased cell growth in vitro. In contrast, in PDX models in vivo, DNMT3A had a clear essential function in certain AML samples. PDX in vivo results were discordant to cell line in vitro data. These data highlight the complementary use of PDX models to study gene dependencies. To our surprise, the dependency of DNMT3A in AML PDX cells was unrelated to the presence or absence of a hot spot mutation in DNMT3A.
Conclusion
[bookmark: _GoBack]We conclude that both KRAS and DNMT3A harbor an essential function in certain patients' established AML tumors in vivo, although independently from the presence of absence of a mutation in the gene. Warranting veriﬁcation in additional patient samples, oncogenes and tumor entities, our data indicate re-consider basic principles of decision-making in Molecular Tumor Boards.
