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[Fig. 1a]
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[Fig. 1b]

Cas9: ~ + - 4+ = + - +
guideRNA: = - + + - -+ +
targetsequence: =~ ~ ~ - + + 4+ 4
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[Fig. 2a]
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[Fig. 3a]
CCR5
plasmid DNA- Empty Cas8
guide RNA: - - 10 20 40 (ug)

Indels (%)

1.3 3.9 51

7.3% (7/96) mutated

CAATCTAIGACATCANTTAT]

ATICGGRAGCCCTGCCARRRRARTCRER WT

CAATCTATGACATCRAATTAT

ﬁaﬁwzmmm:m:mz

;%\AMCTJ&QMJ:;%?:%* TeITA T~

?%TM&ﬂCQwF&GQSQ?%ﬁC&%MT s 41

e e e e e GUCAR

AICRAE 13
G%AQQQC?SCQMYw% -14
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[Fig. 3b]
C4BPB
plasmid DNA: Empty Cas9
guide RNA: - - +

Indels (%) 14
8.3% (4/48) mutated
Y&IG?*%%&?%&ST&&?&Q&EﬁQEw»wﬁﬁkﬂﬁﬁﬁwﬁﬁﬁ TCGGAGCCAG  WT

TGOAATOACCACTACATCUTT-CRARGGCAGCARTCOGAGCCAG 41
TATGTGORATGACCACTACATCCTCTEARGGGCAGCARTCORAGCCRG 42

o

‘*3’

TGACATCAATTATTATACATCGE CCR5

TGACATCRATTATTATAQATgGa ADCYS
TGACATCAC TTATT&T@C&T@GG KCNJ6
TGACATaAATTATTCTACATOGG CNTNAP2
TGAaATCAATTATCATAGATCGG Chr.5 N/A
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[Fig. 4c]
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[Fig. 5a]

Foxn1

ntron1

Primer Primar

1 69

SRNA 5. 66 UUUUAGAGCUAG
. e
AGc&c&ewammmucﬁi&ém&;ﬂwgcc GAUCGGAAUAAAAUY CGAU;3i *
NI .
UCGGUGCUUUUILLY - 3

[Fig. 5b]
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[Fig. 5¢]
WT ¥
ACTTCCAGGCTCCACCCGACT GGAGGGCGAACCCCAAGGGGACCTCATGCAGG

#108

ACTTCCAGGCTCC- -+ == {m»ddbp ~~~~~~~~~~~~~~~~~~~~~~~ 44 (%)
ACTTCCAGGCTCCACCCGAC- == ==m==xmmmmmnmmmmenns CTCATGCAGE =23 (X2)
ACTTCCAGGCTCCACCC= ==~ == ==mmmmnnnv CAAGGGGACCTCATGCAGE  -17  (X1)
ACTTCCAGGCTCCACCCGACTIRGAGGGCGAACCCCAAGGGGACC TCATGCAGG (X1)

#1
ACTTCCAGGSTCCACCCGACYEFYGﬁﬁﬁﬁCGAACCCCAAGGGGACCTCATGCAGG (X2)

ACTTCCAGGCTCCACCCG-=wmmmnnnnn AACCCCAAGGGGACCTCATGCAGGG -11 (X6)
#4 v

ACTTCCAGGCTCCACCCGACT »---- {CACTATCTYCTGRGCTCLTCCATEIC -6 (X3)

ACTTCCAGGCTCCACCL-=nn =mmmemmcmanns CAAGGGGACCTCATGCAGG -17 (X6)

ACTTCCAGGCTCCACCCGAC- == n=u- GAACCCCAAGGGGACCTCATGCAGG -8 (X1)

[Fig. 5d]
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[Fig. 6]

PZV 00 109 9¥D DIV DID O¥D 999 WY~ ~-- —== === —--
SZV 0D 109 O¥D SIV DIO DD 999 WY~ ——- —-= “-- -
LV DO IDO D¥D HIV DID OVO 599 WD DD WYY D99 ---
IV 00 &09 H¥D HIV OID D¥D 999 YYD DO VWD 099 ---
T+ 0D I09 O¥D HI¥ DID OVD D99 W¥O 00D W¥D 399 D
LTV DD IDD O¥D DIV OLO OVD 999 WHD === === =mm —mm
TIV 20 09 VD OI¥ DID D¥D 999 ¥¥D 00D W9 D-- ---
[GU =n mmm s s mse mam mma s e e e e
LIVHTIV ~- -9 O¥D OI¥ OID D¥D 999 W¥D DDO ¥-- ~— ---
1TV 00 100 9¥D OI¥ DID O¥D 999 W¥D 000 ¥-- === ==

e e e OO0 YO0 LD Y
e om0 W00 LED V64

s S MM%

= mme ==Y D04 D00 Y00 $LD ¥

D340 WO DOV DOL 20D ¥OD D ¥

-= ==0 DOY ODL 00D ¥0D LID Y G#
OOY 204 DOD YO0 LD ¥

=0 YO0 J0O¥ DOL DD YO0 LID ¥ GB
YOO DO¥ D04 D09 Y00 LID ¥ €4
¥OD DOV DDL DO YOO LID ¥ T4

P T

i

¥

i

M D0 &0D T¥D DIV DI OY¥0 000 YWD m&mmmmu@%mw

1D W90 OOV DOL 099 ¥00 110 ¥

¥ % w T @ 9 B 4 3 9 a

(16) 1y Gy 00} 0l
(16)8Z 6y 0} ol
(¢c) 6 12 } 0l
(%)  solique (riBu)  (ibu)
sjweinpy  peisal  yNuBs YNyw6se)

@

T ¥ & 8 9 4 1

117

00}

(B}
YNubs



lcc
Rectangle


11/56

[Fig. 7a]
Pronucleous injection

WT 89 210 #1112 810 814 316 #16 817 8

Cas9 protein sgRNA Tested Mutants
{nM) {nM) embryos (%)
2 4 20 3 (15%)
20 40 15 5 (33%)
200 400 17 15 (88%)
[Fig. 7b]

Intm cymp agmzﬁ: m}mtmn

Cas? protein sgRNA Tested Mutants

{nh1) {nid) embryos (%}
2 4 18 1 (6%)
20 40 19 6(32%)

200 400 14 10(71%)



lcc
Rectangle


12/56

[Fig. 7c]
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[Fig. 8]
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[Fig. 10a]
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[Fig. 10b]

CCR5#

CasOprotein  45(14) - 15(45) < (M)
gRNA - B0(8T) 13(19) 3248) B(1) 20(28) S0(TY - polM)

sgRNAplasmid - - . . - - . T g

(289 plasmid b g
Indel (%) 21 83 33 51 57 3

CasBprotein  45(14) . 45(14) 15(45) Mo (M)
sgRNA

[Fig. 10c]

CCR5
C&A‘f(ﬁTA%A{ZM{i;ﬁ&ﬁ‘?’&“ﬁ“&&’?gﬂmm@&ﬁccCT(%(IC&AAMT{?M WT
CAATCTATGACATCAATTATTAT -~ ~ - ~CGGAGCCCTOCCAARAAATCAA -4
CAATCTATGACATUAATTAT == v v - CATCGGAGCCCTGCCAAAAAATCAA -4
CAATCTATGACATCAATTAT « = = » =« ~CGOAGCCCTGCCAAMAAATCAA -7
CAATCTATGACATCAATTATTAT - ~CATCGGAGCCCTGCCAAAAAATCAA =1
CAATCTATGACATCAATTATTATAACATCGGAGCCCTGCCAAAAAATCAA +1
CAATCTATGACAAS » =« v v ww v o mw e = = wGAGCCCTGCCAAAAMATCAA =17 ,41
[Fig. 10d]

ABCC11 |
Casd protein - 15(4.5) Mg {uM)
sgRNA - 20(29) ug(uM)

Indel (%) 35
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[Fig. 10e]

ABCC11
¥
TTCTCAAGECAGCATCATACTTCLCCCACGGTGGEACAGCTGLCCTCCLTOG
TTCTCAAGGCAGCATCATACTTCC - » - vm - CTGGGACAGCTGCCCTCCCTGEG
TTCTCAAGGCAGCATCATACTTC- - ~CACGGTGOEACAGCTGLCCTCCCTGE
TTCTCAAGGCAGC - wwm v s e v v s e e e TGCCCTCCLTRG
TTQ?Q&AG&CA&C&TCA?AC??~~~»~nw~ ~~~~~~~~~~~~ CCCTCCCTGG
TTCTCAAGGCAGCATCATACT T v e o m = e CCCTCCCTGe
TTCTC  m v o s e e et e e
[Fig. 11]
T7E1: -} {+)

Cas9protein: () 20 60 -y 20 60 (ug)

24 hrs

~256

70 50 (%) INDEL

72hrs

70 70 (%) INDEL
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[Fig. 12]
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[Fig. 13]
Cas9 — + = = = + -

Cas9-9R4L. = - + - - - +
sgRNA - — - + - + .
sgRNA-OR4L — — — — + - +

CCR5

Indel (%) 9
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[Fig. 14a]
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[Fig. 14b]
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[Fig. 15a]

oo xo

R ) a9 Hx9 %9 Eyo
$2-710 6710 1710 jobiiel-uQ
> 68 9 I

oo Fxo

€110

1fiel-up

{9%) fopu
SHEDL100000009 0000 1z-1lo
ﬂzs&é@@s@ 6-710

Kk

5530000900009 1-740
%JES%SE&% 1e3ue-ug
78IS Y4934

(%) iopul

991001001 LIOVDIROFP9Y  TT-T10
9930012911 L9¥999EhaLFRY €-110
99300109 1119¥9999991999 38due]-ug

L IS Y493A


lcc
Rectangle


23/56

[Fig. 15b]
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[Fig. 16a]

AR EREE NN

[Fig. 16b]
AAVSTlocus

[Fig. 16c¢]

Both strands cut
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[Fig. 16d]
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[Fig. 17a]
@ Empty plasmid #Cas8-D10A & CasS-WT
0001 001 01 1 10 100 |ndels (%)
St | GAACCTGAGCTGCTCTGACGE GG
S2 TTGGCAGGGGGTGEGAGGGAZ GG
S3 GGGAGGGAGAGCTTGGCAGGEGG
S4 GATGGAGCCAGAGAGGATCCEGE
S5 CCTGCCAAGCTCTCCCTCCCaGE
S6 CTCCCTCCCAGGATCCTCTCEGE
AS1 CCTCTAAGGTTTGCTTACGALGG
AS2 GGTTCTGGCAAGGAGAGAGAL GG
AS3 TCTAACCCCCACCTCCTGTTEGG
S1+AS2
S1+AS3
S54AS S-overhang
53+AS2
S5+A82
3-overhang

S6+AS2
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[Fig. 17b]
“Emptyplasmid  WCas9-D10A+ 52+ AS2  #Casd-WT + 52

Indels (%) 0.001  0.01 0.1 1 10 100

TTGGCAGGGGGTGGEAGGGAAGE

TTGGCAGGGGGTGGGAGGGAL GG

TTGATAGGGGGTGEGAGGGALGE

0.001  0.01 0.1 1 10 100

GGGAGGGAGAGCTTGGCAGGEEG
GGGALISAREAGCTTGGCAGGE GG

GATATHAGAGCTTGGCAGGEGE

& Empty plasmid 1 Cas0-D10A + 52+ AS2
8Cas9-D10A + 83 + AS2 %Cas0-WT +AS2

0.001  0.01 0.1 1 10 100

CTCCCTCCCAGGATCCTCTCEEE ON |
CTCCCTCCCAGGATCCTCaGE  AS20ff1 |
[GredafsdcacaatccTeTcacs  AS20f6 |

CTCCARCCATRTCCTCTCAGE  AS2 Of-9
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[Fig. 18a]
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[Fig. 18b]
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[Fig. 18¢
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[Fig. 18d
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[Fig. 19]
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[Fig. 20a]
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[Fig. 20b]

Empty

52 L7 L6 LS L4 L3 L2 L1 Vector

Cas9-D10A

AS2
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[Fig. 20d]

Two distant nicks

Base excision repair
via strand displacement
« (Large deletion)
%

@;
Non-homologous end joining
(NHEJ)
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[Fig. 21a]
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[Fig. 21b]
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[Fig. 21c¢]
AS2Z off-1 (AS2 + §3 sgRNA)

Cas9-WT  Cas9-D10A Empty

FF RR FF RR FF RR

Translocation

internal contro

S3 off-1 (AS2 + 83 sgRNA)

Cas8-WT  Cas8-D10A Empty

FF RR FF RR FF RR

Translocation

Internal control

S3 off-3 (AS2 + S3 sgRNA)

Cas9-WT  Cas9-D10A Empty
FF RR FF RR FF RR

Translocation

Internal control
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[Fig. 22a]
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[Fig. 22b]

A B C D
T7E1 . o
RGEN- —_——
RFLP
[Fig. 23]

Plasmid target sequence

AATGACCACTACATCCT-~-CAAGGG WT
AATGACCACTACATCCTT - JCAAGGG 11
AATGACCACTACATCCT[TT JCAAGGG I2
AATGACCACTACATCCTTTTICAAGGG I3
AATGACCACTACATCCT-~--AAGGG D1
AATGACCACTACATCCT---~- AGGG D2
AATGACCACTACATCCT~=~==~= GGG D3

WT 11 12 I3 D1 D2 D3
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WGCAGCARTCGEAG
o= ~CAGCRATCOGAS -2
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[Fig. 24b]
Clone# WT 1 2 5 6 12 28

PCR

T7E1

il

[Fig. 25a]

Clone# WT 1 2 3 4 5

PCR

T7E1

RGEN-RFLP
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[Fig. 25b]
0 5 10 20 40 80 100 % mutantcione DNA

T7E1

s

Indel (%) 3 6 17 45 90 100

RGEN-RFLP

s

Indel (%) 3 7T 12 18 21 18
[Fig. 25¢]

RGEN
PCR
u-&
—
Indel (%)
: m
mRGEN AT7E1 | 3 ”
80 - i P
60
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iRﬁ | 057

20 40 60 80 100
% mutant clone DNA
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[Fig. 26a]
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[Fig. 26b]
Founder# WT 1 3 4 5 & g

PCR

[Fig. 27]

CCRS-ZFN  [GTCATCCTCATCLTGATRAAC TGCAAAATGCTGA
Target site-RGEN-RFLP

- + - + CCR5-ZFN

Indel (%) "
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[Fig. 28]
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[Fig. 29a]

HelLa HCT116

PCR

RFLP with
WT-specific RNA

RFLP with
Mutant-specific RNA

Hela
ACTACCACAGCTCCTTCTCTGAGTGG wild-type

HCT116

ACTACCACAGCTCCTTCTCTGAGTGG wild-type
ACTACCACAGCTCCT~--CTGAGTGG ¢.133-135 del TCT
[Fig. 29b]

Hela A549

PCR

RFLP with
WT-specfic RFLP
GTAGTTGGAGCTGACEGCGTAGG

RFLP with
Mutant-specfic RNA
GTAGTTGGAGCTRGIIGGCGTAGG

Hela
GTAGTTGGAGCTGGTGGCGTAGG wild- type

A549
GTAGTTGGAGCTEIGTGGCGTAGG c.34G>A
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[Fig. 30a]
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[Fig. 30b]
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[Fig. 30c]
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[Fig. 30d]
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[Fig. 31a]
KRAS

Hela
GTAGTTGGAGCTGGTGGCGTAGG Wild-type

A549
GTAGTTGGAGCTAGTGGCGTAGG ¢.34G>A

HelLa A549
RFLP with
WT-specfic RNA
GTAGTTGGAGCTGGTGGCGTAGG

RFLP with
Mutant-specfic RNA
GTAGTTGGAGCTEGTGGCGTAGG
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[Fig. 31b]
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[Fig. 32a]
PIK3CA

Hel.a
CAAATGAATGATGCACATCATGG Wild-type

HCT116
CAAATGAATGATGCACATCATGG Wild-type
CAAATGAATGATGCAQETCATGG C.3140A>G

Hela  HCT116

RFLP with
WT-specfic RNA
CAAATGAATGATGCACATCATGG

RFLP with
Mutant-specfic RNA
CAAATGAATGATGCACE]TCATGG
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[Fig. 32b]
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[Fig. 33a]
IDH1

Hel.a

HT1080
ATCATAGGTCGTCATGCTTATGG Wild-type
ATCATAGGTEGTCATGCTTATGG ¢.394C>T

HeLa HT1080

PCR

RFLP with
WT-Specific RNA
ATCATAGGTCGTAOTGCTTATIGG

RFLP with
Mutant-specific RNA
ATCATAGGTEIGTACTGCTTATGG
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[Fig. 33b]
PIK3CA

Hel.a
CAAATGAATGATGCACATCATGG Wiid-»Wpe

HCT116
CAAATGAATGATGCACATCATGG Wild-type
CAAATGAATGATGCA(ETCATGG C 3140A>G

HeLa HCT116

G

PCR

RFLP with
WT-Specific RNA
CAAATGAATGATGTACATCATGG

RFLP with
Mutant-specific RNA
CAAATGAA?GAT CATGG
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[Fig. 33c¢]
NRAS

Hel.a
CTGGACAAGAAGAGTACAGTGCC Wild-type

HT1080
CTGGACAAGAAGAGTACAGTGCC Wild-type
CTGGASAAGAAGAGTACAGTGCC ¢.181C>A

HeLa HT1080

PCR

RFLP with
WT-Specific RNA
CTGGACAAGAAGAGTACAGTGCC

RFLP with
Mutant-specific RNA
CTGGASAAGAAGAGTACAGTGCC
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[Fig. 33d]

BRAF

Hela
ACTCCATCGAGATTTCACTGTAG Wild-type

HT29
ACTCCATCGAGATTTCACTGTAG Wild-type
ACTCCATCGAGATTT{LLTGTAG (¢.1799T>A)

HeLa HT29

PCR

RFLP with
WT-Specific RNA
ACTCCATCGAGATTTCACTGTAG

RFLP with
Mutant-specific RNA
ACTCCATCGAGATTTALLTGTAG
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