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514015 %5, eOEH 2012 455 A 25 H, HFEH -
201343 H 15 H) %, Ju—RuHd., REOLI NHE
(LT PEYDFEIAZETH T % 728D CRISPR-Cas B KUy
B LU (FFBE 2015 — 547555 5. IJcoiE
JeH 120124 12 H 12 H, HIBEH 2013 12 A 12 H)
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HARFFTOFEEICE VTR, UCN—=7L—D HFHIC
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HEEHIL.
(a)CasQRYNTFRILVIC
(b) E—4%FDNAIZAI{ERNATH T,

(i) FZAZHIDNARDEFIC XS L CHETH
XL FRERSIEECDNAZA L&
TANBEY

(i) AT ECCasORUNRT FREMME/EH
T2 INTEIREERTAATHHT,
A INTBRESRTAMNENITIEA
ZUTZA$ERNA(dsRNA) SR §5. 2
DO E—REZDXILAFREE H.
ATECdsRNAIL. tracrRNAB L UCRISPR

RNA(crRNA) DABHHI A UL F FR
EEH.
AIEC2 DD L —REE DX ILFFR
B AEXILAFRICE-THEREEH
ISERESN TS A NV BREA T4
AEEH

AIEEDNAZR L J X2 R D
crRNADX VLA FR HIEBNEXILF
FR.#T5EtractRNADX 7L FRiE, 2D
JE=5 RIS BB BIN T BE—
A FDNAZEHLRNAZECHE AR TSH
DN

SRS A ERDEMBRI TS B
METEMBE Tl A< B LU ENEMBE Tt
BVWBRTThO,

SLIEERITERIDNAD IR T 5.

BIECARRIDNAZIERT T 575 %0

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 Il 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

i)a targeter-RNA that hybridizes with
the target sequence, and

ii)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.

—7i. 7a—FRiFOHBICHE TR, RaFm A0 )AL

FENTKETORSEDHBEICHE DWW L—LEidx>
THEHT. BN TORBIHBICHIS LIz L— L KD EE
IKRIEBLTWS, LUF, BRICBIZ2mTTO7L— LA

EELTRY,

3 JO-RAOBKOISEFHEICHITBRITDIL—L(HRHE)

BA4SEFHER (45572015-56475555) D
R —L(FEKIAT)

KEHEFFF(US8,697,359) DUL—L11

7522 —{tERERRHEESE—
F(CRISPR)-CRISPRE& (Cas)
(CRISPR-Cas) N72—HR TH>T.

a)1 D2 EDI T =T TENS
CRISPR-Cas%#1FRNAZI—R9 31
DL EDXILAFREFICESHRIBEIC
EELTWBE1DRETIL A THHT,
AIECHTRRNAY  EiZMBghDRUXIL
FFRICHTBAZHESNC N TVELZL,
BIEEH1RRNAD  ACREEF] tracrx /b
Bo 5l & UtracrR5 & & #
AiEctracrB 57, 30l EDXILFFR
DRIZEC F1DHEAIL AN,

b)IIECas9%> /v BHI—RTBRIL
AFRECSIC BN R REICHE AL T\ B5E2
DFFEIIL AN,
S DL EDNTE—REH;

B (a) R (b)) BIEERORUXIE
BRBIN7E— EICEL.

ZNICE- T ERMIEICH B T1E
KTOFIZEHIFRNADEE K U HiEE
Cas9% /NI EDFEH Rz IZMES
I2#173CRISPRE A RO K EEXEL.
ATECARRYEC S ATECCRISPRIE & 1A(C
SRR BPAM(T O N—H—[B%
BEF-0)ESERE
ZhICEHT BIREARRIERSIIC BB AT RS
CRISPR#E&ADI Y BIFERURIL
AFREWREL I,

HIE8Cas9%z /Ny E KU R 1 DU ED
HARRNAIE WU LIS RIRICTETEL AL,

CRISPR-Cas\74—%,

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-ll 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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