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sunjic et al. report that the selection procedure indicated the involvement of the notch signaling pathway in the fate determination of inner ear sensory epithelium after acoustic overexposure. sunjic et al. performed a genetic screen to identify genes that influence the response of vestibular hair cells after acoustic over-stimulation. the study
focused on the role of genes in the notch signaling pathway, an evolutionarily conserved intracellular signaling pathway. the notch signaling cascade is activated by binding of notch ligands to transmembrane receptors (notch receptors). the ligand binding results in proteolytic release of the notch receptor's intracellular domain (nicd), which

translocates to the nucleus and recruits specific transcriptional repressors to the transcriptional complex, thereby preventing activation of the neighboring gene. this hypothesis was tested by using a functional genetic screen to identify inactivating mutations of members of the notch signaling pathway in mice that survived acoustic over-
stimulation. two notch target genes were identified, numb and deltex. observed that inner ear hair cell loss following acoustic over-stimulation was accompanied by activation of notch signaling via increased expression of nicd and hes1 and decreased numb expression. they also found loss of numb in the murine inner ear before hair cell loss. the
field of rna interference (rnai) has expanded over the past few years into a number of promising therapeutic applications, including the treatment of diseases that have the potential to be treated by a gene therapy based therapy. however, the field is still in its infancy and there is a paucity of studies on the delivery and safety of rnai delivery in

humans. in this report, we have evaluated the intranasal delivery of liposome-based delivery of the therapeutic rnai in vivo in mice. we demonstrate that the delivery is safe and that the delivery of a delivered mrna encoding an rnai therapeutic can result in dose-dependent inhibition of the target mrna in the brain. in addition, we demonstrate that
intranasal delivery can result in cellular uptake and distribution in multiple regions of the brain, suggesting that intranasal delivery of the rnai could be a viable option to target a variety of brain areas. thus, the rnai technique may be applicable to the in vivo treatment of neurological disorders, such as parkinson's disease, alzheimer's disease, and

huntington's disease.
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crispr-associated transposase (cast) is a type ii cag-type transposase that was first identified in escherichia coli
(16) and has since been found in the genomes of several streptococcus species (17). the transposase was known
to be expressed in the development of a competence response in e. coli (18). more recently, the cast enzyme was
found to be expressed under conditions of oxidative stress and is involved in the integration and excision of a 4.8

kbp transposable element in e. coli (16). cast was found to require a tn7 transposase-like regulatory protein (tnpa),
and a second tn7-like protein, tnpb, for efficient transposition (19). the biochemical basis for cast transposition is

unknown, although partial cleavage products matching the expected cast transposase cut sites have been
identified by northern blotting (20). to facilitate the cast enzyme's mechanistic and structural characterization,

applicants have developed a highly active and specific cast enzyme that facilitates efficient transposition, thereby
providing a tool to characterize the mechanism of cast transposition. by employing the cast enzyme from the
cyanobacterium scytonema hofmanni it is possible to efficiently introduce cleavage and integration of dna for

mutagenesis studies. cast is part of a protein complex containing the cas12j nucleases that are commonly found in
bacteria, archaea, and eukaryotes (21). cas12j is a newly discovered rna-guided dna endonuclease with split-rna-

guided dna endonuclease activity (22). it cleaves nucleic acid substrates using the same pam recognition
sequence as cas9 (5′-ngg-3′) (23-25). this enzyme has been shown to be functional in several organisms, including

pyrococcus furiosus, thermus thermophilus, deinococcus radiodurans, methanococcus jannaschii, and the plant
arabidopsis thaliana (26-28). to date, the most efficient system for the creation of catalytically active cas12j is the

protein complex found in the soil bacteria streptomyces sp. kist308, comprised of cas12j and cas12j-associated
tnpb and crispr-associated transposase cast (29). the system has been shown to be functional in homologous

recombination- and non-homologous end joining-dependent gene knockouts in e. coli and efficient site-specific
integration and excision of plasmids carrying the crrna-spacer-template construct in e. coli (29). 5ec8ef588b
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