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165. A method of cleaving a nucleic acid comprising contacting
a target DNA molecule having a target sequence with an
engineered and/or non-naturally-occurring Type IT Clustered
Regularly Interspaced Short Palindromic Repeats (CRISPR)-
CRISPR associated (Cas) (CRISPR-Cas) system comprising
a) a Cas9 protein; and
b) a single molecule DNA-targeting RNA comprising
1) a targeter-RNA that hybridizes with the target
sequence, and
i) an activator-RNA that hybridizes with the targeter-
RNA to form a double-stranded RNA duplex of a
protein-binding segment,
wherein the activator-RNA and the targeter-RNA are
covalently linked to one another with intervening nucleotides,
wherein the single molecule DNA-targeting RNA forms a
complex with the Cas9 protein,
whereby the single molecule DNA-targeting RNA targets
the target sequence, and the Cas9 protein cleaves the target
DNA molecule.

1. A method of altering expression of at least one gene product
comprising introducing into a eukaryotic cell containing and
expressing a DNA molecule having a target sequence and
encoding the gene product an engineered, non-naturally
occurring Clustered Regularly Interspaced Short Palindromic
Repeats (CRISPR)—CRISPR associated (Cas) (CRISPR-Cas)
system comprising one or more vectors comprising:

a) a first regulatory element operable in a eukaryotic

cell operably linked to at least one nucleotide sequence

encoding a CRISPR-Cas system guide RNA that hybridizes

with the target sequence, and

b) a second regulatory element operable in a eukaryotic

cell operably linked to a nucleotide sequence encoding a

Type-1I Cas9 protein,

wherein components (a) and (b) are located on same or
different vectors of the system, whereby the guide RNA targets
the target sequence and the Cas9 protein cleaves the DNA
molecule, whereby expression of the at least one gene product
is altered; and, wherein the Cas9 protein and the guide RNA do
not naturally occur together.
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