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e ZincFingerX 7 L 7—+ e TALEN: Transcription Activator-like Effector Nucleases
% % % N-terminal TALE repeat C-terminal z‘;t:‘:il:lease
domalin domainls domé}in ——
X \ ' v AraEn !
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Right ZFP

Cleavage
domain

Cleavage
domain

Left ZFP

Urnov, F. D., Rebar, E. J., Holmes, M. C., Zhang, H. S., & Gregory, P. D. (2010) Modified
Joung, J. K., & Sander, J. D. (2013) modified

The CRISPR-Cas9 Nuclease Heterocomplex

Protospacer
Adaptor Motif
(PAM)

e CRISPR/Cas9 system: Target Genomic
Clustered Regularly Interspaced Short Palindromic

Repeats (CRISPR) and CRISPR-associated protein 9
(Cas9)
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lo [l a

ACIHMIUGCCUGAUCGGILA[.‘IA)\J\I“JI?I CGAUA
GAA

Target sequence
to cleave

GUUUUAGAGCUA®

Your
guide RNA
sequence

GUGGCACCGA

[11]]e

3'—UUUUCGUGGCU

tracrRNA
built into
vectors 4

Nature Methods 10, 957-963 (2013)
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Streptococcus pyogenes SF370 type Il CRISPR locus
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__________________________ </
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Cas ™. \
complex ™\ \
“‘. > \‘V
Tvoe Il TracrRNA Cas9 Cas1 Csn2
e - O KR K1lel—
CRISPR locus
Cas2 TATT
< Repeats Spacers

Jinek M?', Chylinski K, Fonfara |, Hauer M, Doudna JA, Charpentier E.
Science. A programmable dual-RNA-guided DNA endonuclease in adaptive

bacterial immunity.
2012 Aug 17;337(6096):816-21. doi: 10.1126/science.1225829. Epub2012 Jun

28.

Nature Methods 10, 957-963 (2013)
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Streptococcus pyogenes SF370 type Il CRISPR locus
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DNA targeting if \6 >
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cleavage T gD \6\
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Processing to generate mature
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RNase Il . ~—
---------------------- " \6\/\\ @/«\@/—\
ay ~>
. ; <,\
L .
| TN— N e
JOL S .
Type Il TracrRNA Cas9 Cas1 Csn2 i Pre-CRISPR RNA transcription
CRISPR locus - /1O KR KB F EeRel
Gace TATTA
Repeats Spacers

Nature Methods 10, 957-963 (2013)
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Streptococcus pyogenes SF370 type Il CRISPR locus

tracrRNA direct repeats
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ICiEEa St 2E5 7 g0 9 5 guide RNA
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PAM mediated
recognition m DSB
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Cas9 %

fr;%igsﬁid & Cas9 nuclease & 5B T A 7=

9
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Jenek et al. Science 2012 Le Cong, et al. Science 2013
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The CRISPR-Cas9 Nuclease Heterocomplex

Target Genomic
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T
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(PAM)

Cas9
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3 GGGGCCACUAGGGACAGGAUGUUUUAGAGCUA
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CUAUUGCCUGAUC GGAAUAAAAUI(J; CGAUA

Target sequence
to cleave

A

Your
guide RNA
sequence

CUUGAAAAAGUGGCACCGA

[11111]e

3'—UUUUCGUGGCU

tracrRNA
built into
vectors

CRISPR/Cas9 system@guide RNA vector® LX
Spacer RNA - guide RNA
“Processed tracrRNA &guide RNAZ—KIZD%HS
Jenek et al. Science 2012
https://www.systembio.com/crispr-cas9-plasmids
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In vivo genome editing via CRISPR/Cas9 mediated
homology-independent targeted integration
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HRS - TR %

# Chromosome| Position Sequence PAM ?N}E%)l

On_Target chr6 GAGGAACTTCTTAGGGCCCGCGG CGG 18.9170
OTS1 chrl3 9534141 CAGGAACTTCTTAGGTCCCGTGG TGG 0.0001
0oTS2 chrl4 85157555 | CGGAAACATCTTAGGGCCCGGGG GGG 0.0001
OTS3 chr2 74925639 | GGAGTACTTCTTAGGGCCCACAG CAG 0.1400
0TS4 chrl5 69159526 | CAGGAACATATTAGGGCCCAGGG GGG 0.0001
OTS5 chrl2 100704049 | CAGGAACATGTTAGGGTCCGAGG AGG 0.2150
OTSe6 chrX 91969928 | CAGGAACGTGTTCGGGCCCGCGG CGG 0.0001
oTS7 chrX 92043584 | CAGGAACGTGTTCGGGCCCGCGG CGG 0.0001
OTS8 chrl10 17440682 | CAGGAACTTCTTAGTGCCCTAAG AAG 0.0040
oTS9 chrl8 25702486 | GTGGACCTTTTCAGGGCCCGTGG TGG 0.7840
OTS10 chrl8 9212447 | GAGGCCCCTCTTCGGGCCCGGAG GAG 0.3880
OTS11 chrl4 46862821 | GTGGAGCATCTTAGGGCCAGTGG TGG 0.0001
OTS12 chrl2 31652981 | GAGCAACAACTTAGGGCCTGCAG CAG 0.1970

JWV=HITIOZZET X b

Indel (%)
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o LkBEMICE K BN 2 EEEREEREED—D
THARADEEXRINTFASNATHLO—EE
HbNnTW3

o ETEICHRROFHEAZT RN & RRE R
RO EES NS,

« WEEXTICH 4AHDRRETRFHNE 2D - T
L% (RP1, RP2, MERTK 74 &).

http://www.blindness.org/retinitis-pigmentosa

TTILEY) ~

« b MEREREMEDET ILEY,
JREEEFMertk BIm T D RREE
EE, MEES I$38kn L Y ETT

Retinal degeneration model rat %
(RCS rat) ° 4




HITIZAWEHIREREMIE ET/L7 v FDBEDHEHA

ME] A NEa
C 3 i 7-8 %
mRNA
AAV-Cas9
(5.1 kb) [ITRLDEE[ SV40NLS [SpCaso] SV4ONLS [SpA (TR < Ny
AAV-HITI .
EGrPASRAlITR i
(4.5 kb) \ S E 4 %
x
Target sequence 2 2 0.1+ _** |
Cas9/gRNA Z g ]
N < o
=]
HexaH g ks
N £ 0.01+
Mertk gene l- ‘ g 5 i
N s 2
E ~—
&

Gene corrected ' ' '
Mertk gene Cas9+HITI
DNA Protein

Cas9+HITI

- o
*
EE
I T
+ +
0w 0
O O
¥ o

Normal
RCS

Mertk DAPI




HITEEIC X 3 DR RTHE

?

B-wave value (uV)

RCS rat

o %0

100 150 200  250me

r‘"“ Cas9+HITI

0 S0 100 150 200 250ms

0 S0 10 150 200 250me

Ca59+HITI

Normal

ETILTy PDBE—FE

w
o
o

N
Ul
o

N
o
o

204v

[EEN
(9
o

0 S0 100 150 200 250 300 350  400ms

50

ik

0 S0 100 150 200 250 300 350  400ms

Latencies Values
e Y
1 2212 35206
5061 53410
v

0 S0 100 150 200 250 300 350  400ms

nnnnnnnnnnnn

aaaaaaaaaaaa

Cas9+HITI

2 -sios

Normal-

C359+HITI

| E

Normal

120

T T T T

RCS (Cas9+HIT] Normal




HITEEICK 2 DRIREREEE ETLVT7 vy FORE—FRE

Retinitis model

OKN recording (8 weeks rats)

Normal




HITEEIC X 2 EGFIRADE L ®

PRV TF=2

® ENHMBENDMEDLVELF/ v 714 VDHITLHEIC K > TRIEEICE - 7=,

o G EHLYZLDEGREIVFRABEDOWREL S,

° fl . E-FEEDPFEELLEVWEHF|ER INBLEELRDERRE
EREERDT-O, WEXVNNI7BREEINTLEIREL Y

o EHMHDAAVERZITHhLGWRY ., FREEICZIT#HMINS Z LT,

GilER=
o off target® R : EREBEGEFLUNDEFRDYIIE ., FF—EFIDIFEADLE
R P

WER
® off targetd VL gRNAZE.L,
® EspCas9nikicoff target effectHHEZ (< LZCas9%{E S,



SEEN

201 5EDRKIMAEILBIFZRRIL7—EDHE 2]

ZFN TALEN | Platinum TALEN | CRISPR/Cas9
DNAfES KX > Vv 74— |TALE |TALE (HEBE) | A+« KRNA
DNAYI#T K X1 > Fokl Fokl Fok Cas9
ERALEIRD BHE FRE #Y FREE  FIEE I IFLEB
XOL7—E0BE Wi TEE A% A5
1 Y ERTORE PRI RE R 22
=Ty T4V TRE NI FEE RKEL REL
AT75—=T vk INE L INELY hEW ARE L
ZE(L PRI & | HE Y
KRERZNK FREE FEE  KEL REWN

S it AR AR IEAT S



