PCT/US2014/041808

WO 2014/204728

1/113

RS

B

o




PCT/US2014/041808

WO 2014/204728

2/113

Lrdiin LAl
passesod

pajepaw Wvd uonubonay

,‘m_.mm,m oy Jsoedsciold yobiey g YN aurew

{s}osES[ONU UMOLDUN 3 JI] 98eNY Ag uonesmBu g /

ﬁn\.\.&w .&u\\.“,.&wv.‘..\\\\»\c\.\\mwu { Mf.m W“m \m.ﬂw lm.mﬁm
uouduosurl YNRo-23d 1L

sigoeds ZUBD) ZEBCIISED  BEED el polb
A “

sipadsl 10840 VNEHOE

L SN00 HASIHT 046446 seusbodd snosoaodens



WO 2014/204728 PCT/US2014/041808
3/113

SpCas9 GFP NLS

NLS S;ﬁiiﬁsﬁ 43?;? NLS

Sp-
NLS mCherry RNase il

Sp-
HNase ii! mCherry NLS

i,

FiG. 2B



PCT/US2014/041808

WO 2014/204728

4/113

N IARIIE

B0}
siisi
& § S Ry

ENEl RS IRE St
:Lﬁ

ravedsooid

P

o e

YNMIDEH 4
1OLS a0

4
ss& Aussigpus E BERNH :Em SN BEROASY BN Pidd
e

A



WO 2014/204728 PCT/US2014/041808
5/113

2xNLS-SpCasg + + + + +
SpRNAse I - + + - +
short fracrRNA  ~ + - + +
DR-EMX1-DR + - 4 + +
684bp B
3670hp B
indel (%) 47 BO

FIG. 2D



PCT/US2014/041808

WO 2014/204728

6/113

4-de "Did

ANIVIENTIDDL 39S e YO OV S 0V LD 0000YYIOYISYED LD v L
LYY ILYIDD L3900V -~~~ SVyDYIDYID3LaYS L 20990YYISYIOYIa LD AY
LYIVDLYIDDLD099YYaYYYRYYOY IIYI I L 9YIL D099 9YYIaVYIOYIS L] b+
AYIYDLY I LD99YYaY - YYOY IOV L OV L D00 OYYIaYIOYID L] LV

CE T ANDY LY IS0 LID05SYYnOYOOYSSLl T T8 LA
{on0° 1L = SBUQK paoUanbes oy 10 § W uoneiy) 1ebie) Jaordsowoid | XWT UBWINY

jppu

1¥303),3999YY9-YaVYOYIOYIIIL OV LD D09OVY IO 9YITLITY

s

5 YO

Qmwuuu%@uu»uupuu@mu%,,x.m
SERRERRERRRRERRRRE
{I0999YYOOVIOVIILI9Y -, 5 8n00|jabiey



WO 2014/204728 PCT/US2014/041808
7/113

A

protospacer (1)

%

5’3 Z
(]

Wuman EMXI 87w CUTEGAGEAGGAAGEGEL COTCUORT . -3
Ioous EEERRRUREEEE R R SEERAREE:
RSO3 GACCTCUTCOTTOCCECAT ILBR TEG I T ey COGAGGGTA. -5

wi orRNA 51w OL -3

mt GAGRCCGAGTAGAARGAAGAY
M2 GALUTTGALLAGARGAAGEA
el GAGUCCGAGTAGAAGAY
md GAGUCCGAGLAGAARAL
mk GAGHCCHAGCAGAAGLAGAA
m? GARICCGAGCAGALDAALAA
m8 GAGUCCGAGLALAABAALAA
m1t GAGUCCGAGHAGAALAAGAR
M3 GAGUCCGUGUAGAAGAAGAA

M GAGUCAGAGLAGAABAAGAA

mignateh-
contaiving

guiide
SEGUNCES

M7 GCAGALCGAGTAGAAGAAGAA

£84hp »

human §° -, .
ERXT

locus 37~ B g




WO 2014/204728 PCT/US2014/041808
8/113

2
£

TALEN chimeric BNA crRNA ONiro

84hp B

I67Lp w
3t7bp

indel (%) 38 88 45 1 74 88 22 238 25

FIG. 3D



PCT/US2014/041808

WO 2014/204728

9/113

gvv 9l

+ +
HE oA

\

{

/

96 8% £% (%) iepu

SR YRR
p Reishgvic

o Oyao

+ + ¥ * + YiNG SHBULD
s+ - = - ugseods
- - + + + g8EDUG

TIATY [ AN

/

HNH

SIN UgsEDdSYy SN Pid43 YNY 90
JUSILO



WO 2014/204728 PCT/US2014/041808
10/113

C

human EMXT
focus

HE Tempiate

hSpCash
h8pCasiin
HR template

22818p b

1189bp
1092bp 2

HE (%) 070 048

AATGACAAGUTTGUTAGCLETHGE
Hisdill Mhel

FIG. 4C-E



PCT/US2014/041808

WO 2014/204728

11/113

47 "Old

HWAS XWI BWWhd IXWT HBTWAS IXWE BWAd X3

e
ey

{96} 1opul

N

jrciasts)]
HABANG

parsaigueiun

k2

tibigap

L X

AE L YNID

=



PCT/US2014/041808
12/113

WO 2014/204728

o 9id

e c.o Ynsed
UeREsn
uiount
unyBep
{13 smsedsoyosd
Lol B AR el Y A S 4
Ritiee

ExNg ueuny

ubisap
AZLE YN

i

{

A X



PCT/US2014/041808

WO 2014/204728

13/113

EEY g - TR
HoF A TR
RN + ey Y
S2 - % o
7K e IR W W
N IE WS B gy
i iLy e
e WeRE - ¢ e HE s
0N AIFGL - WL L e
AR Wy - ¢ e
LR Wy - A
LF Lo 147 ¥ A3 s
PLEY * TR g bt ou
1LY - oy A
LY + 5 %) E

gttt o) Donpinen + gt
RS Y

{20 5 sousbes wondenyd

]
s

&%
R
3

L3




WO 2014/204728 PCT/US2014/041808

14/113
L& shat racrRNA

(39bp}

U ferminator
x tong tragrFINA
US  ribp)

SETTTTTY. .

S terminator

Splasy b + + +
fong tracrBENA % % -

SN e NS

BOAbD B

36700 g
I B

FIG. 6A-B



WO 2014/204728 PCT/US2014/041808
15/113

~SpRiNagse Hi + SpRiNase #

Splass -~ ~  ~ % b 4 -~ - + %

long aorRNA - - - - « 4 - - - - +
shoit raorRNA o - " - & . - - 3 - i -
OR-EMX IR + ; + & - + £ + $

1800t

FFOn

Rete s

1200t
100t

a0nt

A0

J0nt

Lg

FIG. 6C



WO 2014/204728 PCT/US2014/041808
16/113

rehvbiridizs

surveyor nucleass

o,
wl

AE Hgid o 5 R SN Y . 3 e
Shingdel = (IS s B e b e o) I



PCT/US2014/041808

WO 2014/204728

17/113

4 M...mwwmna“&m N
e -n Sousbes amnb

-

3

U aus upes
. B Honbis wﬁm

-
- -~

G B BSEDOSY SN DY
Ei%

Vo e

t@mx
. genhes eoeds

Y Bus utiLBsLY

@

Hild A S SEEOUGY ﬁa AR R r& a7y



PCT/US2014/041808

WO 2014/204728

18/113

J°Y6 "Dl4

L 88
a6
L opt
YLl
gigt
Yavi
B 10t
6L}
g8t
L4
§LOL
gy6
S0t
a0
0204
R4S
600t
8201
86

mgu}u’?w
e
S R R

s

G

A &£88

oW W

55 Z28
¥4 v e

-
-
b nad
N

&l
24
{2521
YL
¥
22
58
AL
58
59
2y

<
™

ca)
v
o

W o~ o
X

kSl B

Pa P 80 @

ow e
O O o OF e
W

o

)
e
R
oM
W

!
53

S
e

W W P P U W W

oR
e
-
o2
R and

)
&
-
fag]
pote

0 e
o L Co
[ R
oy
Eand o

o o O

o

o)

o
Od N
e g
P

L8 8¢

fed
A
(e
61
21
2t
91
Gi

fun N U3

Fe

% W0 W

= 0D

Leail

AYYOYNN

RO UESLL uBIpew
GON

.
JRove
L]

(s o B g
g0 L e 57
G0 enEis ’
7
.
; ; " %
(AYYERNING SUICIBE IR Ul SOUBINGTD Py g
LRSI 6- O SCtIBY SNNCIOICRNE 5e
{ddy soumiap
% o & o
; 7 G

i

B

o]
4
"

19¢

a2 g1 ey

4

{63} Aovanbe



WO 2014/204728

19/113

B
E%]
E‘f’
9
L
b
pss-- 3
&3
&
O
o2
&
T
iy
e,

PCT/US2014/041808

orRNA 57

Si-tracrRNA

Erxy B
0oL

S TETTETAGTRLY
-

3~ AARAGAT

AR TR

FIG. 10A-C




WO 2014/204728 PCT/US2014/041808
20/113

Bt0ags ~ + %
StirgorBNA -~ 4+ 4
orRNA gulde i -~ -~ 4+~
crBNA guide 1% -~ e e &

& 844bp

850

850 « B5tbp
N Bigbp

500

400

R

§ P8Sbp

200 N 183bp

idet (%)



PCT/US2014/041808

WO 2014/204728

21/113

S Ol

b
sswertstyod
g ki € 4 £ Lxa

{dey g ssoeds

Brysesrost whrioen + gnugas-axd

2

{7} spondsoin o
ip} sooedzonid

FpEAL-

B0y
1X%3
Uiy

stk

g

¥



WO 2014/204728 PCT/US2014/041808
22/113

UE DR EMYHD OR

e

A4 Wirs R

FIG. 12A-B



PCT/US2014/041808
23/113

¥

3

fa8)

WO 2014/204728

A

g ‘ 5,
“ s 7 7
7 - v
; P

4 B

’ s

o

7 2

L

51
AN P
LR

&

SR

&

Y
Sy
iy

PGSR ¥

peddnspaney §

o

Rt ladi i A

§

o

prOtGusane 1

$5 e
Yoo orer G,

pentoapaner

TS e T 4
e 0
o wenr AL
a7z r
A 4
7z
%

N 32

L -
H s E v
' Fasd [ {243

huamn

profospasar &

. 13A-B

FIG



WO 2014/204728

PCT/US2014/041808

24/113

7
0.

4
/

sover

3

X
3

ot

§

B
y

protospaeer {1&

AN

)

profospreer {183

ARRIRRIRRRE
g
)

RESTRNN

FiG. 14



WO 2014/204728

25/113

PCT/US2014/041808

Priner nme

{rengmic

Targst

Primer seguencs

Sp-EAXI-R

Sp-PVALB-F

PHYLR

Sp-Th-F Th
V. SeRISNIng
SURVEYOR
Sp-Th-R I

SOURIBNCInG

S-EMXI-R

Sp-ENXI-

, . EMXT
REFLP-F SeISTng
RELP,
EMXT PLGTAA

sequenciig

Ph maaRNA

Probe




PCT/US2014/041808

WO 2014/204728

26/113

chimeric RNA architecture

guide sequence {20 bp)

P

7
R

werers.

“
3

P

\\
%55

oy,

.

P

-
oeees,
oced?
wnrrers,
prnnt
5

4
“Ure i

PR

ol
e,
i
B o
5Zrss P
ez
0
.\.\ .
s

on

X
\

RS
s 7.t
bose T,
ST

SN
SO
RR

X

¢

o

+3

FIG. 16A



PCT/US2014/041808

WO 2014/204728

27/113

gyR 688 1892 82L B0Z LgE LY

g291 'Old

59 BLS PEE 8% GYE (%) [epu

(Lxyg) € revedsojoid

{1 xpy3) z 1soedsojoud

{133} | moedsojoid




WO 2014/204728 PCT/US2014/041808
28/113

C
protospacer 4{FVALE} protospacer § {(FVALS)
Yo > 4 & &® > A o
{?Q\ BN N Q“ﬁ? NN RN S S

chimeric RNA

L

183 489 251

(%
5
o

FIG. 16C



PCT/US2014/041808
29/113

WO 2014/204728

H-vil Ol

{3y § moedsopod

43
27
i
o
- {5 e
v v
L7
£ e



PCT/US2014/041808
30/113

WO 2014/204728

R

<
tfe 7

5 .

3 1

. .

tche. p

. p

45 Gl

¥) : L.
g : 2%
3 . . . o
% 2

S

¥

8L "Old

Wy
iaiindy g

sy
m.c..‘.\\.\(\ 27

UHEAY 7

Rte)
oS

6007 094 UBWAL s JBSIMOIE wﬁmmmw erert



PCT/US2014/041808

WO 2014/204728

31/113

S e st sd
.

st %
GRS et

R

L
iy vaﬁﬂa &
5 Rk

s sty

P
o

g
ik

LR

2

>

e AREY

FIG. 19A



WO 2014/204728

PCT/US2014/041808

32/113

L e
P
o Er

P
) "

%
PR
o
‘wﬂ
%
%
=
%
<
o
2
¥
e - 3
2 ¥
2 i
=

N
#

Lt}

xvq.,»\“n‘w. ‘.

Pilittigs e, ”
1ty

) BipL,

w«&}wﬁm“‘w;
it

S

oo
JF
2

FIG. 19B



PCT/US2014/041808

33/113

WO 2014/204728

B ray o
Ty
Frra i
2t
ey
A
b

GEGRERE

32l

&

P
&

Y
3¢

AANNAT

i I(:x){\.n

L pror

K3

et

Yy
TR

CA8C

FIG



WO 2014/204728 PCT/US2014/041808

34/113

T gy
‘ T R o

i
grar ot

5 v

o

FIG. 19D



WO 2014/204728 PCT/US2014/041808
35/113

)
3

748

,

o

iedh

”

@it prominCye

FHA35

2%

5
£

IS

‘E..w,”fﬂﬂﬂnrw

it -

ESSSSSIRPUIONI PPV
B
Lvrvrcenote.

E
xirh,
%
i
H
H
[

-

PENN
{
g N

2
A

r 3
Eranasayarananad
Y

Fnnamamnn g e

H
H
X

s




WO 2014/204728 PCT/US2014/041808
36/113

)
I
WS

=
3 W
o B
Mo §
S
¥ B E
R OR R
: QW
3 1
ﬂ B
. &
» :
o :
3 M

o
%
i \,{
b=l R
: -
R 5
& &
S w .x
2 : ﬁ
: & N
| :
ol : "Q
: j
;Sﬁ‘ jotes
==
e
o3
oo
N
5

i >
o MR Far RN e) 1 c
e mad e W (3 | ‘v m
| | | . ' 3 bt
| .’ | L i 3 P
i I |
| ol { :
i T S i ‘:
PN 1 | :
| Al ¥
i N i i
‘ | S . .
. ‘ : : ‘
: ‘ ‘ .
3 { | | t
H { | | |
i H | |
L—— | |
| S
H
Uicngensa

o

GG T




WO 2014/204728

gy
S IAN
(N
N v
TRy
3
35
(R

&

sk

S35 44
35

o
iRty

2

A

e

Kittosarags
%9

2

7
2K

o

SRR aeR
rmveoce W IREY
sumistrsossocecorase

i

E...‘.ﬂﬁﬂ”«.

sl

2

smnrr iR s tasat

-

3
3
3
N

gt
H

&

557

-

4

e
623

T

iy

Wiy

cmeirescoaentes 3

s
¥

Snnrrnid

Reramagmnns

{

omiinni s r

N
N
3

PCT/US2014/041808

s
PR
S ey 2
ERE R
S %03
R|oax
o

izt
<

i

%

v .
H a3
i & ¢
N i b
b { N
¥ i H
3 N 3
3
H 3 o
3 N
H N .
H LI S
H N i
H N
H ]
I { i
cagad N {
e H i
H LS
SRS

e

H




WO 2014/204728 PCT/US2014/041808
38/113

-.\
520

&z

3%,

7

Pt
7

¥ =

TR
o
=

fe
e

';

o
57

R

ST

3 b
3 %
S R -
5oy o3 /oW
&3 3% o
Pl XN & B
& W
WY e N
- < hend
= &
33
b

adrid

i
o
jegit?,

4

&
2
<
~E
~
e
TR
T
¢ 3
i i i
§ 3 i ‘
i 3 H
] H 3 H
] i i H
H 3 1 3
H i i H
§ 1 H
H i
% e
3
(SRREIERNN.
-
i i
i L
ovannnannnsan § ] }{
g H
N H
N H
e N N
H
¥ 3 3
% H 3
N ] 3 SR §
v 3 3 : A YT
3 N 3 L 3
b i § EeRE - AR
3 H
{ U LI
. ¥




WO 2014/204728 PCT/US2014/041808

39/113

FiG. 20E

i
23 S

A

et
i £
1 B
- 3 v
! 2 i g 3
. e 3 ¢ H
t i w0 H
H ¥ N b
b ! i i : !
3
i i i i i
] N 3 3 3
HE { 4 3 N
I N N 3
{ i,
§
i
{
Lo

T
S | -

L i
] ks
st ] ; A, -

IPU—————_—
#
g
ot oeannnnsas e d
‘

SRR £ PR P A SR I,




WO 2014/204728 PCT/US2014/041808
40/113

WA
WY
pote
o
U
L
F
e ¥
a3 =
) 2
& 3
w &
<« G
w 3
o] 8
b .
2 v = .
o b3
o &
W
<
R Y
Peay W AN
HeS £ /HE
fest 20
& R
oy 2 &9 3%
F E FH vy
et e o e
A 4 SRR U
0 bl 2w p4d
E v o8 o
g B3 neoR 3
8
Fe b 8
Q. A
& i
& %
S &
g vl
S
QO
~y
=
PR

>

i

B P

gk

FiG. 20F

B
%

H
H

RGA o




WO 2014/204728 PCT/US2014/041808
41/113

us CBh NLS SpCas9 bGH pA
' 5‘

Auve 1 RuvC 1] Auve 1)

FIG. 21A



PCT/US2014/041808

WO 2014/204728

42/113

1 TARIIE

LN U

E\\\\
o
VQ.
4
&
Ly
®
g‘:
s
&
&%

i

apicisy neds)
NOOsE

SNOO| LXNIY



PCT/US2014/041808
43/113

WO 2014/204728

0] YARIE

gy i

DOV LI

sw
i
:.sm
I
it
K2
L
o
.
\..i
Pl
P
A

4

3% LADES - F  2sussiue

)»,

SR WOEDYSESDIONGYD T T T 2LLISEEDELSD

CE ADDDLTNDDNGIDIN T .u&ﬁ.ﬁwﬁ,@uu&duw(émww\ ADOYBESAYDIYIY T T DO00YYOYYOYY YD - 5 OELaE

ZLADLIS
MMWMWMWMM

D4
RERRERRERD L
ORIV -6

VY IRG919815¢
ivd

S ,Qﬁ.wu;uﬁ L
|
u




WO 2014/204728 PCT/US2014/041808
44/113

HEK 283FT hESC

Cash: wi  DIgA - wt D10A —

FIG. 21D



PCT/US2014/041808

WO 2014/204728

45/113

\04)-)-,;&
judy sy
ey Hod

BoN jHOZ
0EEXd

vd HDY STV 658048 SIN 9Y 4 490 o

a8 uoias
oBuo aping

e

=y

(oo}

{(doy obyo epind




PCT/US2014/041808

WO 2014/204728

46/113

ged "oild

pdy MNNMMMMWps;;;f

poN a3 1oy i 100
(98¥d

YNHIORS [H VA HDA SN 652005 SNV OV 490 ©en

ST ABROYIOY LIDYYYY OVOOVLIYDDL LALART -8

RN ERE R RN

CESTTYODDINSIYYELLLIDIDSIYIDSYIYL
eadal e

BUS LOILSSU
obyo spind

707G
1805 180 izeleizh
084D

sl

Z ool wadsr | apinb
gy




WO 2014/204728 PCT/US2014/041808
471113

1600-165%

1200-12349

Cas? Length {number of amino 2

FlG. 23

Q Q Q Q ]
[ oy s <r o L] [ w <t ~
(o] <« <« <« = =4




WO 2014/204728 PCT/US2014/041808
48/113
hfplasd
WDKK 5 4§ LDt & T N 3 ¥ G W A ¥
@ T A 4 & § F 8 B O N 92 3 I8 8 18 ¥ 8 1%
° 4 52 4% 44 45 48 47 48 28 S50 5% 52 53 B4 S5 &6 5 58 50
® Bt B2 83 54 BS 85 BT 6% 9 95 9% 2 93 S 95 36 o I8 ¥ 10

FIG. 24A



B oo& U

]

& @

L]

WO 2014/204728 PCT/US2014/041808

49/113

T TR TR NN ITRITR, m Ty L T =, Ty ™ T T T ST N 5 TN ™ N

S imms iR L T L A D A A b G AR A SN RE - S DL R SR SIS e
. | | . I | - ] . | | I | 1 L |
' ! | ' |} | b | ! ! | |} | 1 !

t £ E § F i ¥ E E X H E R 8 B F oS
¥ I ¥ I ¥ I ¥ I ¥ I ] I ] I ] I ] I ] I
191 157 03 134 105 106 107 108 M0 MIE OTM OMD MR PR M M NT OME U@ 12e

B3 Voo E oW o A& Y H E K Y 2T ki HoL BB
I I I I I I I I I I ] I I I I I I I I I
128 332 123 339 135 436 137 3ID 2% 33l 3% 3ER 133 338 135 138 13§ 338 13 4f

B ¥oohLooo5m T - 8] i i ¥ L &L & "

b N PRy o N nd PRy
I I I I I I I I

T T T T T T T T T T T T
Y I 43 S WL EE 14T 48 9B IR0 5% 353 153 15 5% 188 157 188 5% &0

X ; . - - S ., ] - A . a . . -
| 8 F g & B F L i [ S L N P oW 5 &

I I I I I I I I I I ] I I i I i I i I
SRY 9@ S8% 3E& AT TR $AT IR SRG 3FR GTE 4T 7% 9T $7E 3TR €T ATR T 2mn
FES T FSOR £ S o B 35 15 S £ B S 1o T 3 e TG e S - S T B O I - T = T Fi

8 W i oo L ooy T O N & £ F O OE O E N P

=

H S 5 2 o0& K& H L 5& R L b ¥ e =
I 1 I 1 I 1 I 1 I 1

FIG. 248

51



[

74 4] £

o 8 U o8

=3

& g W oo

4]

B o WMo

[+1

<& w3

WO 2014/204728 PCT/US2014/041808
50/113

L i & L o L ] L T 8 B £ % = B F 2 i & f
f ! f T f T ! I ! T f T f ! f ! f ! f !
247 342 343 ME 4D 348 3BT 248 34p 250 0T 253 E5% 258 RS % 37 258 28 8%

R e e I EE URR IETONOR TIES VIR CTTE I TR TR CTYE OOTER YT TR TR %
281 2D B3 NS ZGL 3RE 367 28b Feh TR OETY 2T OETY OZFY OIEFS XEe OATT OXEE OETR 3

R . . N = . . = = R - | - . - .
L L 3 D% L i B BT 3 T O A& B L 05 A

1 1 1 i 1 i 1 ¥ 1 1 L] 1 1 1 1 1 1

FiG. 24C

S840



£ o Mo

]

R T Y

.

2] g oo

-1

2 o WMo

&

@ W oa

WO 2014/204728 PCT/US2014/041808
51/113

- IT '1'_{ — " I“ *“‘ FT i_i .T; ﬁ ‘i_hﬁ .T— ' “iﬁ‘ ' TTT T TA — Fooo1igd
5 0¥ + D& S A % B E E F ¥ K F 0§ K B 0§ &

3 33

&

et
r
=
5}
gm
s
"

L

T T
ST RS 387 388 38F 3B0 IRy BI85 B¢ 3B 38E 3ET 3B% 3RE 1’00

-~ —

£ L { PR G0 HoL iz E L &
T T T T T T T T T T T

T T T T T T
407 407 403 404 405 408 207 408 S0 #0991 #T 13 44 445 498 97 418 1 420

Yool

EOK L T F R i e
T T T T T T T T T T T T T T T T T T T
438 447 443 Sd4d 45 S48 &47 448 448 450 45 457 453 454 455 458 35

FiG. 24D



WO 2014/204728 PCT/US2014/041808
52/113

R F & W ™ T 8 ¥ 3 £ E T T ® 8 F E E
praa ;'%“ e 4'“5 Ah s;" e u%d _;#{ o -;»:: ;s LY 4L= g
547 542 543 548 545 545 567 596 54% S50 550 S50 555 554 555 559 557 556 559 S5O

¥ o0& L K& @y F ¥ N i £ F o 5 ¥ E
1 I I 1 I I ] 1 I I I 1 I I ] I I ] I I
551 58D GED S84 S85 SN6 56T SO% S&Q STU STY ST 5FY ST4 SR SPE ST ST SVE SAQ

FIG. 24E



o

(]

& o U o

&8 4 o

WO 2014/204728 PCT/US2014/041808

53/113

- e

<t G ¥ £ 2 8’ F HooA = L 7 i HOO L L
T T T T T T T T T T T T T T T

T
A T LAY SE2 GRS SR GRT SRR oo SN S0t oo
53 SED GRY S84 GBS &5 BT L8R GOE O SED BT SR

I ] I
R T g 3 o S coro S-S g e T o S ST o T Sy
2ODEE Sod DR BRE O SET D8R 5Ee qf

T T T U T U T T T T T T T T T T T T T T

e
T
o

L R R D N BT R TN LD RIS Ry
R SR E AN P R K o D B N Ko N AR g e L LAY o R S SR

x ‘ = . NN y o = = = e - . s e
H i F O o b Y & " & i ¥ R & & ¥ T 5 W

T T T T ] T T T T T

-3 R 3w 24 RER 4T BAR T RSN £51 @5 f53 $54 /ST a5 /ST 85K AS DG
43 G847 §43 G484 £45 S8 847 S48 448 550 851 852 853 g4 855 G658 857 558 /58 BGD

FiG. 24F



WO 2014/204728 PCT/US2014/041808
54/113

A IR

5 L T ¥ K E & B X & I b = = L
] l I ¥ 1 ] I ] I I I 1 I I I I l I ¥ I
® TOY TS TER YOS TOL TOS YUY OTHE ThRE OTIR OFYT VI S Yi4 TS OTIE VYW OTE oTaw TED
o
> o - OTWTY ™ORN B TR TN R TR R D SR B T T T AT T TR T R S TVR T N
= 2 R SE RN SRR A R UR IR AN S WAL 5 S o AR R UL ST B A B o D o o R N N S R MU VAR ST R - LIV Y

i RS TR S LS I R IR - SO SRR i LA ;:;:\

P s . R . : o~ o = « ‘ o i~ N < P,
H E =2 & N £ & 5B = & i R B8 L 3 B
& 1 1
- S TN TN TS T T TOE TR OTRA TR TWe Tasr T FAS TTR OFATOTT am £
Fot TIDOTES T4 OTES OVEE OTEY TR YRR OTID OTRY OTRD OTIER OTRE TR OTES OTRT OTIE TG T4l

i ORI INE I I SR L I e 2. U T o IR AN T o N W DN T T N SR R U W U W S VL S D o R T R Y : o
&

FiG. 24G



WO 2014/204728 PCT/US2014/041808

55/113

H e NI L T N - L 2 e

£ BT @3 L g N E KL ¥ oL I S 3 N = R

T T T T
&0 &% D3 g4 BDS 306 EOF QR 808 S0 BT §12 818 ®34 @35 BiE 81T 8 8 EED

[, o ST TR D, 4 .
BRI AT T L L S A R RN I T K U L T R LR IR I U I DI

- ~ . v ' - = = NN . ” .
£ ¥ = ¥ = 0 & 5 & > = = & kS ¥ ¥ A ®
1 i 1 1 1 1
SEY SE2 BRI S84 S8S B8E BET 88 L8R BTH 8T &TY BTI ¥4 gTR BF¥e HTT QTR &R oH&n

[N e @ : N ; % o = = L s
5 ¥ W OR o 4 b # & ¥ L i T & R ¥ F O N L
I I ] I I 1 I I ] I I I
R 2 mue AT AEE  Sme  Gar el See o o . e
SEY JET GR3 S84 O85 BEC BGT ORD 88 Don DEY §8D 503 H34 80D BIS 80T o3f 88 oD

FIG. 24H

B o~

o



WO 2014/204728 PCT/US2014/041808
56/113

6 e 282

: o - - ' - - s N ‘ . o = N \
L 4 £ ¥ R [ i 1 38 H 5 & 3 { i o 5 & 8N
a 1 1 1

/ i
/ .f"ja
"
Z &
% 5

T ¥ Y LB & K L § B E v v v i T L £S5

1 I ] I 1 I 1 1 I 1 I

=3
]

O

g o W oo

o
¥ E
& I ] 1 I I I I 1 I I 1 I ] I I 1 I ] 1
al = OoR DT QET  OSome iy ooTh oT ST OmWTY aT T ST GTT OoTn AT Ny
SE1OBSE BED G4 DEG 3ER DEY OS8R &F3 ST 972 ST 978 LBTS OFE OYY TR O§Yg EED
&
< T - - -~ ~ T T e TR e T T T LED
R CIRNIN L W IR IR TR . DILIN £ SN S AR IR I Ko B DN PR R IR 8 . LR £ W SN DRI ION R Y o WA o W Ao gD
5

FiG. 241



o

re) 2 ;_Ij £

<}

(4] -

[+

2 & B

2 g Mo

WO 2014/204728 PCT/US2014/041808

571113

~T N T T TR T TR Y e
L IR UE R R SHE S N e A S

Bod A 2K 3 & o F £ GooB A T & K ¥y F & ¥ &

1 1 1 1 1 1 1 1 i 1
HEZ IS HEE3 102 T0EL 1006 R2T 1028 1000 1050 1034 TOAR HO3E 103 1RE0 1058 1007 1H3G 0 104

VA D YN R RR »._ AN =

. - - - -
BON F ¥ K E

2 v e Lo
1 I I 1 1 1 1 I I 1 1 1 I I I 1 1 I I I
M AMAT TAST 1042 IS TNAS NS T IR TASS I8N 15 SNaT 10NN 15 FAST A58 15T SN0 $0000 0
TR T YEAD 104 TO4S 1090 104 1047 1088 1045 1050 05T 105 1353 1054 1005 1058 1007 10568 HIne 108

ST T T AT R T R R B ANy R R i T S
RSN N S5 MR NI F o A1 T S o T SN LR K W - AN NI U S R

= ; N = - N ~ o= - = \ - =
= L i E 3 N i oy T 5 = 3 U K = 8 o &

I I I 1 1 I I I I 1 1 I I I I 1 I ] I I
D87 I0EZ 1063 1083 1S 1068 1057 1068 1065 1070 107y 1072 1073 1074 10T 10T 10T T 1078 T en

& T SR S < S 08 B oo W N i S S N £

1 1 1 1 1 L 1 1 1 i 1

G F & K E o4 L & K R N B [

T T T T T
VIGT TR TG PIOS VDS TEDE V10T TI0E HIOh TIE OHIE REEE TNEE TR IS e UV PR TuiR 1Eg

FiG. 240



WO 2014/204728 PCT/US2014/041808

58/113

o3 33 N L3 IS & L3 = o o o3 1% i
X S L S i & K 5 E iz B X B K L RS

i 1 i 1 i 1 i 1 ] 1 1 1 1 1 1 1 1 1 1 1
TEET PRAE VEES PR VS0 PIAE VAT PMAE VS0 TS0 VBT TIEE VRS 1154 4I5S REE WIET RiEE 5o 1IEG

E L L G4 T i M OE B & 5 F E K N ¥ i o
] ] ] ] ] ] T T I

T T T T T T
B2 O1163 MBS T1ES TG V16T MIGE VIR TITO UITY NMITE VTR MITE 4TS OMITE UFY MY us mEg

I
e 18

ST T TR X SIS R Ty Y
i ANl B AL LS

K O L i i L I ¥

o w Y W o S o
F L E A N ey ¢ ¥ E

1 1
1181 TIBT V183 ViBS 1185 1136 UIET 1135 1189 1IB0 TOE1 13D U153 FIS 1155 1IBE 11T 1I3¥ 1159 1250

g0O0K O &G N OE L& b &

FIG. 24K



WO 2014/204728 PCT/US2014/041808

59/113

U B

L &

L]

@

- R - T 5]

£

oo Moo

k-]

8 Y T N N T g gm em
g e R R I ey
FE AL L BN AL AN

; . . - = ¢ N ; ' o = = ; =
i . H i L £ [ { i £ [ § 5 £ F = ¥ 2 y
1 1
S T QTR AT
1381 1283 SOYITE CIAVT VETRISTRIIER

BT T T T T T T T T T SRR T
Pl e e o SR e e W e e AL T N N TR A A

Pt & D A N L O K ¥ S & Y N X H R D ¥

T T

o

N o = . o = 4 N 5 i P = -
H 3 = = : =, E 3 i i b L ks N
I

f Y T T T T f T Y f f 7 ¥ Y T f T
TS ERVT WY TS AIE ST AT TENR AT T SRAT FTED AT SRS THTE SRS TET ETE AT THNA
TEOE L30T P00 50 TO00 10 1307 TA0G TR0 TIE A TR 1A A 00 TS LEE IONT 1313 A

E ¥ L D A T L i " G f T 8 L Y E T R i
1 ] I 1 I 1 1 I 1 I I 1 1 I 1 ] I 1 I 1
$HST U347 TRE3 1344 TIE5 1340 1347 TRAB 1345 VIS0 $351 1350 1353 1350 1355 1355 1AST 1IN 1259 1360

FIG. 241

Ty

&



WO 2014/204728 PCT/US2014/041808
60/113

FIG. 24M



PCT/US2014/041808

WO 2014/204728

61/113

V4 Old

I,

UL BT CIRSLL TOALE mvom%pm I _ podl » CIZELY aMEeb: OTmELY B On..\m«." TETCL

L i

OO W .vn\mNA_ .r..nawum. Drrdd n..r:vwww ol n.t.vvéri PRSIy A .U\..,mm; Rl — el

(Tey WAL N U

RO L

Iy i C L Ll

pobic & joa DOTH ja
ey | 8

A.\n_w.m_ t\nwré

GO WS futal-i) a....&mw _Numn_ »3[._ WRET ALy S s ) e Galvy My PR e LhsE m aonEy _._Fm.,.m a2 F..:Nw _‘.\H\l ?..NNN 073 YRRy _...tw_‘m iy _ ga2s] G R4 ,y...,.x»_ ,u_...l P

dewr 103004 unodIe) 97ZRSOY ‘GSED [BUONIPUO))



PCT/US2014/041808

WO 2014/204728

62/113

- AESLBYOR|-PI

NS DOV

ReToL;

GOl

i

L %

Ly

P aee

d4¢ Ol

EDYs 7 PObSEL GORELL ,‘,.L,N._‘m .uom%»m M _~_ vy w (A SIS O TR ) pao

PorrdE R GO A TR

S

iiocral _

.r..nawum

et 7 Dot

[

S

0L

e YOI e
weot| e

2w §

LLUEy Loy DOTH ey WLy pocal] U]

A.\n_w.m_ t\nwnm

SO WG

5%

Gum\m—

o.u.vu.M

5353

a0

st

Ay

Luned
j)

83V}

fuilat

S

o

dewr 103004 unodie) 9ZBSOY ‘GSE)) 2ANMNSUO))

wES] OORED
|

R nﬁwvm Pzl — WL S (2% n$~ ,un& SOT

n.m-u'o.h [orre ﬁ on..nNm




PCT/US2014/041808

WO 2014/204728

63/113

9¢ Old

VAIOOHDG JHIM d4D VZ STIN 6589dSy SIN dXof vd gxoj wga

[euonipuoD

\\\\ ....................

SAIINIIISUOD



WO 2014/204728 PCT/US2014/041808
64/113

Cas9 Expression in Mouse Hippocampus (AAV)

FIG. 27
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Repalr Strateqgy for Cystic Fibrosis deltaF508 Mutation
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