[Fig. 1]

Linker : 2AA/ 5AA [ 10AA /
16AA 24AA | 32AA

BV 1 4AA :
Left NS linkar Tardet 5 IGGTCATCCTCAT .\ARACTGCAAAAGG
plarg 4 ACCAGTAGGAGTA o TTTGACGTTTTCC
Right SY40 4AA |G Split Ddd,, : G1333-N+G1333-G /
HES m 1L ! G1397-N+G1397-C
1
Spacer : 1-24bp
. y ~ Left-G1333-N + Right-G1333-C
304 2AA linker 304 16AA linker — Left-G1333-C + Right-G1333-N
= z — Left-G1397-N + Right-G1397-C
& 20 = 20 — Left-G1397-C + Right-G1397-N
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— Right-24AA-G1397-C — Left-24AA-G1397-N
— Right 2AA-G1397-C — Left-2AA-G1397-N
— Right-5AA-G1397-C o — Left-5AA-G1397-N
. Left-24AA-G1397-N + = T p8 o aorc - Right-24AA-G1397C + = — [SiSPa et
- Right-18AA-G1397-C Left-16AA-G1397-N
= Right-32AA-G1397-C = Left-32AA-G1397-N
£ 20 — pTarget only S5 — pTarget only
] 5
2 2
2 2
E 10 § 10
5 >
@ @
T T T T T T T T T T T T T T T T T T T T 17T T T T I T T T T T T T T T T T T T T T T 17T
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[Fig. 2]

a 2AA:Left-G1333-N + Right-G1333-CH
2AA : Left-G1333-C + Right-G1333-N+
2AA : Left-G1397-N + Right-G1397-CH
2AA : Left-G1397-C + Right-G1397-N-

5AA : Left-G1333-N + Right-G1333-CH
5AA : Left-G1333-C + Right-G1333-N-
5AA : Left-G1397-N + Right-G1397-CH
5AA : Left-G1397-C + Right-G1397-N-

10AA : Left-G1333-N + Right-G1333-CH |
10AA : Left-G1333-C + Right-G1333-N+
10AA : Left-G1397-N + Right-G1397-CH
10AA : Left-G1397-C + Right-G1397-N—

16AA : Left-G1333-N + Right-G1333-C|
16AA : Left-G1333-C + Right-G1333-N-|
16AA : Left-G1397-N + Right-G1397-C
16AA : Left-G1397-C + Right-G1397-N-{

24AA : Left-G1333-N + Right-G1333-CH
24AA : Left-G1333-C + Right-G1333-N+
24AA : Left-G1397-N + Right-G1397-CH
24AA : Left-G1397-C + Right-G1397-N-

32AA : Left-G1333-N + Right-G1333-CH
32AA : Left-G1333-C + Right-G1333-N-
32AA : Left-G1397-N + Right-G1397-CH
32AA : Left-G1397-C + Right-G1397-N-
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[Fig. 3]

Left-24AA-G1397-N + Right-24AA-G1397-CH

Left-24AA-G1397-N + Right-2AA-G1397-C
Left-24AA-G1397-N + Right-5AA-G1397-CH
Left-24AA-G1397-N + Right-10AA-G1397-CH
Left-24AA-G1397-N + Right-16AA-G1397-C
Left-24AA-G1397-N + Right-32AA-G1397-CH

Left-2AA-G1397-N + Right-24AA-G1397-C
Left-5AA-G1397-N + Right-24AA-G1397-CH
Left-10AA-G1397-N + Right-24AA-G1397-CH
Left-16AA-G1397-N + Right-24AA-G1397-CH
Left-32AA-G1397-N + Right-24AA-G1397-CH
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[Fig. 4]

a CC configuration NC configuration

V40 24AA 4AA SV40 24AA 4AA
Lerec e RECTNNN 7' N 2 G et wype (RSN ©Cc: I (NG

= 24AA 4AA - S 24AA 4AA
Right-C type Y—, finker jinker  UGI Right-C type ﬂ finker I\nksr

b
;g' Il Left-G1397-N + Right-G1397-C
e N Left-G1397-C + Right-G1397-N
ag- 0 Untreated
2
w
a
S
a
&
c d e f
CCAGACGAG CGACGCCy CGAATCC T CGol CiCeGAATCC T GoGiT
Left Right Left Left Right Right
-GGTC4TGTC GCzTGCGGM .GCzTTAGGAGGA .GGCaTTAGGAGGA .
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g Electroporation Direct Delivery
_ 40 2 1x 2x Treatment
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[Fig. 5]

a  CC configuration b NC configuration

€ CN configuration d NN configuration

[Fig. 6]
100 Bl Left-G1397-N + Right-G1397-C
Bl Left-G1397-C + Right-G1397-N
10 [0 Untreated
S
° 1
°
£
0.1
0.01
Q'\
?.
K
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[Fig. 7]

TRAC-NC, 4xNLS-Left-G1337-N-GST TRAC-NC, 4xNLS-Right-G1397-C-GST
PTG IPTG

L
Maker () () So. hsol FT WashlEutan

70
53K

PTG IPTG

Marker (3 () Sol ol FT Wash1 Euton
7
53

3. M‘.lGTtAC‘AlCCCMGﬁ II&GG&GG!EGACT‘ITCMCGGCCC o B2

b
Left-ZFD binding site l l Right-ZFD binding site
- - TGTCAGTGATTGGGTTCCGAATCCTCCTCCTGAAAGTGGCCGGE - - «
: ACAGTCACTAACCCAAGGCTTAGGAGGAGGACTTTCACCGGCC - -
]
117bp 43bp 503bp
c d TRAC-NC TRAC-CC TRAC-NC
ANLS-Lef-G1397N 4NLS-L3-G1397N 4NLS-L5-G1397N
5'.... TGTCAGTGATTGGGTTCCGAATCCTCCTCCTGAAAGTGGCCGGG ... 3° FAE SR OIC TAMSRECIING,  HANLS RA-GISEC
3' ... ACAGTCACTAACCCAAGGCTTAGGAGGAGGACTTTCACCGGECE ... 5 e Tt
+USER +USER +USER +USER +USER
l TRAC-NC ZFD M untreated ZFD  ZFD M unlrested ZFD ZFD 2FD  ZFD ZFD  ZFD
5' ... TGTCAGTGATTGGGTTCCGAATCCTUUTCCTGARAGTGGCCGGE -n. 37
. f
3’ ... ACAGTCACTAACCCAAGGUT TTTCACCGGCCC ... 5 mw Mﬂhp
s00bp 50069
l'usen pond piins
5" .. TGTCAGTGATTGGGTTCCGARTCCT TCCTGAAAGTGGCCAGG .. 3° obp 3008p
~—
—~—

100bp
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[Fig. 8]

a  CC configuration b NC configuration

24AR ZAA 28AA 4AA
Left-C type MTSNES] iinker Left-N type MTSNES finker linker,  YG!
: 29AR ZAA ; . 23RA AR
Right-C type MTSNES] ke e USI | RightC type MTSNES] irker. IS

C  CN configuration d NN configuration

24AA A G 24AA 4AA
Left-C type MsiNEs|JZRISHN 7+ BUEDGIN 0. UG Left-N type MTSNES] finker ier U1 |
e oo S - i I R

[T
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[Fig. 9]

== | 6ft-G1397-N + Right-G1397-C
W Left-G1397-C + Right-G1397-N b

S Untreated c
mTACTC5CﬁAC5CgTCHAA TCQAATCETCBCQ
15

ATGAGGTGGAGTT AGTTAGAGG

40 CC configuration NC configuration
s

"
]

ND2
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S
'S §zn E 10
b 3 0 §
=} a L]
Z 10 e 3
0 0
0 ) S ® ) N
[§; < & I & PO S )
B T I S 0 R
o 0"‘\ & o X oq3\ & @ o,\\ \\ d .
& F &8 R
< Q;o° GTQCJ@ATQ;GCC@ T CzATCsCﬁTAM
<X CAGGAGTAGCGG AGTAGGAT
” S 20 coxz ® ND§
g z
ND1 Ref GTTTACTCAATCCTCTGATCAGGG  (H-strand) " g0
N X S I L OWE G S 3
Sample AA change Read (%) 2 : G
#2 GTTTACTCAATCCTCTaATCAGGG w118* 8.8 a @
zg v ¥ 8 i * 8 g o o
038 GTTTACTCAATCCTCTGATLAGGG ¥ & ¢ J d S
0383 | #3 S18L 8.4 P e @ g SIS
N2 v X s I|E W5 & f 5
3 | #4 GTTTACTCAATCCTCTaATtAGGG W118%,S119L 7.3
5 VYsITL*T1L g e CTCaTGATCg ACTGAATCBCQTGJGATm
Spacer of ZFD GAGACTAG TGAGTTAGGAGAGTA
: 2 NDT 99 NDT (TALE-DACBE)
i #2 GTTTACTCAATCCTLTGATCAGGG - 86 s =
223 V¥S ILWSG 9;— 5"5“‘
R 38 | #3 GITTACTCAATLLTLTGATCAGGG L117F 59 e e
mes Vi S IFWSG § 10 3
3
Z 3 | #4 GTTTACTCAATtCTLTGATCAGGG = 55 @ s @
= VS ILWS G . o
P
Spacer of TALE-DdCBE | I <
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[Fig. 10]

a b
MT-ND1 GTTTACTCAATC CTCTGATC, A}GGGTGAGCA}TC MT-ND2 CTACGCCTAATC TACTCLACLTCAA TCACACTA}CTCC
CAAATGAGTTAG GAGACJAG TCCCACTCGTAG GATGCGGATTAG ATGAGGTGGAGTT AGTGTGATGAGG
sub (%) sub (%) sub (%) sub (%)
ND1-1 0.6 ND1-16 83.2 ND2-1 0.6 ND2-19 0.9
ND1-2 0.4 ND1-17 0.4 ND2-2 0.7 ND2-20 0.7
ND1-3 348 |ND1-18 0.5 ND2-3 0.7 ND2-21 67.5
ND1-4 0.6 ND1-19 0.4 ND2-4 0.6 ND2-22 1.0
ND1-5 0.5 |ND1-20 0.5 ND2-5 0.6 ND2-23 713
ND1-6 0.6 |ND1-21 0.5 ND2-6 0.7 ND2-24 75.7
ND1-7 0.5 ND1-22 0.6 ND2-7 0.6 ND2-25 0.6
ND1-8 0.5 |ND1-23 0.5 ND2-8 0.6 ND2-26 0.7
ND1-9 0.5 |ND1-24 0.7 ND2-9 0.7 ND2-27 0.7
ND1-10 98.1 |[ND1-25 0.5 ND2-10 0.9 ND2-28 0.8
ND1-11 0.5 |ND1-26 0.5 ND2-11 0.7 ND2-29 0.7
ND1-12 0.5 |ND1-27 47.7 ND2-12 0.8 ND2-30 0.6
ND1-13 05 |ND1-28 0.6 ND2-13 0.6 ND2-31 451
ND1-14 0.6 ND1-29 0.6 ND2-14 0.7 ND2-32 57.9
ND1-15 0.6 ND1-30 94.7 ND2-15 0.6 ND2-33 52.6
ND2-16 0.7 ND2-34 25.5
ND2-17 0.7 ND2-35 0.9
ND2-18 0.6 ND2-36 0.8
[
ND1 region | ND2 region
sub (%) sub (%)
untreated-1 0.5 0.8
untreated-2 0.6 0.7
untreated-3 0.6 0.7
untreated-4 1.4 0.8
untreated-5 0.5 0.7
untreated-6 05 0.7
untreated-7 0.6 0.9
untreated-8 0.5 0.8
untreated-9 0.5 0.9
untreated-10 0.6 0.8
untreated-11 05 0.9
untreated-12 0.6 0.7
untreated-13 0.5 (ug
untreated-14 0.6 0.7
untreated-15 05 0.7
untreated-16 0.5 0.8
untreated-17 0.5 0.9
untreated-18 0.4 0.6
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[Fig. 11]

Human
MT-ND1 Ref. GTTTACTCAATCCTCTGATCAGGGTCAGCATCA (SEQ ID NO:143) (H-strand)
Sample AA change Read (%)
Allele-1 GIIACTCAATCCICTGATCAGGGTGAGCATCA (SKQ 1D NO:143) - 62
V Y § T L W S G W A S (SEQ ID N0O:144)
Clone 3 Allele-2 GTTTACTCAATCCTCTGATtAGGGTGAGCATCA (SEQ ID NO:145) S119L 21
134 % VY S I L W1 G W A S (SEQ ID NO:146)
Allele-3 GTTTACTCAATCCTCTaATCAGGGTGAGCATCA (SEQ ID NO:147) W118* 13
V Y 8 I L * S G W A S (SEQ ID NO:148)
Allele-1 GTTTACTCAATCCTCTGATLAGGGTGAGCATCA S119L 40
s T T e e WA
Allele-2 GTTTACTCAATCCTCTaATCAGCGTCAGCATCA W118* 32
Clone 10 AN e R
1 92% Allele-3 GTTTACTCAATCCTCTaATtAGGGTGAGCATCA W118*%, S119L 20
TS e e
Allele-4 GTTTACTCAATCCTCTGATCAGGGTGAGCATCA - 2
¥ Y 8 T1L W s & WA S
Allele-1 GI'TTACTCAATCCTCTGAT LAGGGTGAGCATCA S119L 40
vV Y §$ I L W L G W A S
Allele-2 GTTTACTCAATCCTCTaATCAGGGTGAGCATCA W118* 35
Clone 16 A T e Y
1 80% Allele-3 GTTTACTCAATCCTCTCATCACCGTCAGCATCA - 16
VO e e R e
Allele-4 GTTTACTCAATCCTCTAAT AGGGTGAGCATCA W118*, S119L 5
L A R T S R Y
Allele-1 GTTTACTCAATCCTCTGATCAGGGTGAGCATCA - 50
VY SIULWS GWA S
Clone 27 Allele-2 GT'TTACTCAATCCTCTGAT LAGGGTGAGCATCA S119L 26
1 45% vV Y § T L W L G W A 8§
Allele-3 GTTTACTCAATCCTCTaATCAGGGTGAGCATCA Ww118* 19
¥ ¥ 8§ I L * 5 6 W A 8
Allele-1 GITIACTCAATCCTCTGATLAGGGTGAGCATCA S119L 40
s T Y
Allele-2 GTTTACTCAATCCTCTAATCAGGGTGAGCATCA w118* 35
Clone 30 VA A I
1 90% Allele-3 GTTTACTCAATCCTCTaATtAGGGTGAGCATCA W118*, S119L 15
VAR A e
Allele-4 GTTTACTCAATCCTCTGATCAGGGTGAGCATCA - 5

MOCES WS GRS A S
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[Fig.

12al

Human CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC
MT-ND2 Ref. (SEQ ID NO:149) (H-strand)
Read
Sample AA change (%)
CTACGCCTAATCTACTt tACCTCAATCACACTACTCCCC
Allele-1 (SEQ ID NO:150) S299F 45
i R B I ¥ F T S5 I T L L P
(SEQ ID NO:151)
CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC
(SEQ ID NO:152)
Allele-2 - 31
L R B 1 Y 85 T8 1T L L P
(SEQ ID NO:153)
CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC
(SEQ ID NO:154)
Allele-3 S299F, T3001 10
i AR L. T ¥y ¥ 1 8 1 T L L @
(SEQ ID NO:155)
Clone 21 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC
(SEQ ID NO:156)
Allele-4 S299F 4
i R L T ¥ Frs i r L 1 P
(SEQ ID NO:157)
CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC
(SEQ ID NO:158)
Allele-5 S299F, T300I 3
L R L I ¥ F 1 s 1 T L L P
(SEQ ID NO:159)
CTACGCCTAATCTACTttACCTtAATCACACTACTCCCC
(SEQ ID NO:160)
Allele-6 S299F, S301L 1
L. B B T ¥ F T LI TLILPR
(SEQ ID NO:161)
Allele-1 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 43
L R ML T YT B ® S T o O P
Allele-2 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC - 27
E &R BT ¥ 8 7 § 3T T L L B
Clifiai23 Allele-3 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T3001 16
E R h T Y P Ts BET L OB R
Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T300I 6
. R L I ¥ F 1 5§ 1 T u L P
Allele-5 CTACGCCTAATCTACTttACCTtAATCACACTACTCCCC S299F, S301L 1)
L1 R L I ¥ P TLITOLILP
Allele-1 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 34
L R & I Y F TS I T L L P
Allele-2 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T3001 30
L R L b ¥ BB S T TR T P
Allele-3 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC - 23
T L R h E ¥ 8 T 8 I = 1. & P
ONe 2%/ Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T3001 3
T U R T e T
Allele-5 CTACGCCTAATCTACTttAttTtAATCACACTACTCCCC S299F, T300l, S301L 1
- B I Y F 1 L I TJL L P
Allele-6 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC S299F 1

T GOV T TR G F = BT B R T
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[Fig. 12b]

Human
MT-ND2 Ref. CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC (H-strand)
Read
Sample AA change (%)
Allele-1 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC = 53
i sl s R R R0 =
Allele-2 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 28
o s B R =
Allele-3 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T300! 9
Clone 31 TS e G R R T A =
Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T300I 2
L R LI T ¥ B T SO T Ii h B
Allele-5 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC S299F 2
L (Bl B R SE e i di e
Allele-1 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC " 40
o T G s T B R G T 5
Allele-2 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 37
Vs T R G [ 2 I -
Allele-3 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T300! 11
o . ROy E % B F 8 LT I LB
Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T300I 3
L. B L Y W TS n O LR
Allele-5 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC S299F 2
L B O Y R E S T T L WP
Allele-1 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC " 46
L. JRf [Li E ¥ ish st Wi L P
Allele-2 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 34
I, B Ly E % FE T oS T T L TP
Allele-3 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T300I 12
S S N v O
Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T300I 2
I SEY BN T SE BT RS T P
Allele-5 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC S299F 1
L B L I Y W T S I M I LB
Allele-1 CTACGCCTAATCTACTCCACCTCAATCACACTACTCCCC % 72
T. R F T i s Est T i ) hOE
Allele-2 CTACGCCTAATCTACTttACCTCAATCACACTACTCCCC S299F 18
To $B) LG % Y B s T i W O
Allele-3 CTACGCCTAATCTACTttAttTCAATCACACTACTCCCC S299F, T300I 3
Sl TE T U R A I R
Allele-4 CTACGCCTAATCTACTttAtCTCAATCACACTACTCCCC S299F, T300I 1
I R LT sh e s i L n P
Allele-5 CTACGCCTAATCTACTtCACCTCAATCACACTACTCCCC S299F 0.4

LSRRG R ST ol e T T R
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[Fig. 13]

ZFD & TALE-DdCBE

TALE-DdCBE

LN TCTAGCCTAGCCGTT c
MT-ND1 5’ -TCTAGCCTAGCCGTTTACTCAATCCTCTGATCAGGGTGAGCATCAAACTCA-3” (H-strand)
e 3’ -AGATCGGATCGGCAAATGAGTTAGGAGACTAGTCCCACTCGTAGTTTGAGT -5 (L-strand)
PAOERE CAAATGAGT TAG oSN ZFD-R1
ARl CGGCAAATGAGT de N TAGTCCCACTCG grageRal
P VNN GATCGGCAAATG J® [®8 TCCCACTCGTAGT TTGAGT REMEA
ZFD & TALE-DdCBE  TALE-DdCBE
ZFD pair combination pair pair
CN configuration CC configuration
__ 40+
®
c 30 .
._2__ M Left-G1397-N + Right-G1397-C
.-E 204 M Left-G1397-C + Right-G1397-N
§ ! Untreated
» 10
0_
T T . . S
$ $ s < $ $ 3 &
N N2 > 9 > > P N 3 % >
W) ! b M > & & > > S &
P M S M P P I M

ZFD pair

combination pair

pair

ZFD-L1-G1397-N + ZFD-R1-G1397-C
ZFD-L1-G1397-C + ZFD-R1-G1397-N+

ZFD-L2-G1397-N + ZFD-R1-G1397-C
ZFD-L2-G1397-C + ZFD-R1-G1397-N+

ZFD-L3-G1397-N + ZFD-R1-G1397-C ‘ I

ZFD-L3-G1397-C + ZFD-R1-G1397-N

ZFD-L2-G1397-N + ZFD-R2-G1397-C
ZFD-L2-G1397-C + ZFD-R2-G1397-N

ZFD-L3-G1397-N + ZFD-R2-G1397-CH
ZFD-L3-G1397-C + ZFD-R2-G1397-N

TALE-L-G1397-N + ZFD-R1-G1397-C+
TALE-L-G1397-C + ZFD-R1-G1397-N+

TALE-L-G1397-N + ZFD-R2-G1397-C+
TALE-L-G1397-C + ZFD-R2-G1397-N

ZFD-L1-G1397-N + TALE-R-G1397-C
ZFD-L1-G1397-C + TALE-R-G1397-N

ZFD-L2-G1397-N + TALE-R-G1397-C+
ZFD-L2-G1397-C + TALE-R-G1397-N+

ZFD-L3-G1397-N + TALE-R-G1397-C
ZFD-L3-G1397-C + TALE-R-G1397-N

TALE-L-G1397-N + TALE-R-G1397-C ‘

TALE-L-G1397-C + TALE-R-G1397-N+

untreated
S, e e L e e e
CCTAGCCGTTTACT?AATTCTTTTATTAGGGTGAGCATCA
= A TR o
*hrMT: 3650 ’50’;4[ 3657 3659 3662
3655 10 20 30
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[Fig. 14]

ND 1 HEK293T cell, analysis at day 4 after transfection

On-target On-target
Plasmid: 50{1«9 ... MRNA: 500rfg
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[Fig. 15]
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[Fig. 16]

ND2 HEK293T cell, analysis at day 4 after transfection
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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[Fig. 20]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]

[Fig. 24]
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[Fig. 25]
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[Fig. 26]

B. napus rpsi14 [:] : Target cytosines
(Amino acid changes)
Left

TCGTTCTGTATCTGAGTTC, TTTIC.G ARTTTATC, .GT
AG A C, TTAAATAG CATAGCAAAAAGCACCTAAT

4} Right

CGA = TGA/CRA/TAA
Arg Stop/Gln/Stop

-
o
J

- Mock

Lef-G1333-M +
Right-G1333-C

-
=
i

Edited allele
TCTTTCGAATTTATCGT  reads (%)
TCTTTCaAATTTATCGT 93227
TCTTTEGAATTTATCGT  1.4+0.25
TCTTTCGAATTTATEGT 0.39:0.094

3

Tatal sequancing reads with
target C-G-io-T-A corversions (%)
o
L

G1233N left —
G1333C right

¥
E

¢ cé 11 15

25/74



[Fig. 27]
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[Fig. 28]

Lettuce 165 rDNA
Edited all=l
WT ATGAAACTCAAAGGA Edfedaiee
e GaTAN 4 Rt Graga.c | ATGAAACTEAAAGGA  2.1+05t
o e C | ATGAAALTLAAAGGA 2.09+0.70

ATGAAACTCAAAGaA 0.6D:0.25

ATaAAACTCAAAGGA 8.8£3.2
ATGAAACTTAAAGGA 83+18
ATaAAACTLAAAGGA 0.75:0.13

LfLG1367.C + Riah. 1ag7 | ATGAMACTEARAGGA  6.2:0.88
Ell- - ight- -
mRNA ATaAAACTCAAAGGA 44413
ATaAAACTLAAAGGA  0.34+0.089

Left-G1397-N + Right- G1387-C
mRMNA

[Fig. 29]
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[Fig. 30]
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[Fig. 31]
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[Fig. 32]
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[Fig. 33]
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[Fig. 34]
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a 5' GAGAACTTCoAACA G ATT 3'

Cs mutation: C12336T (Q199") / C1s mutation: G12341A (Q200Q) G1333-N 3, CTCTTGAR G TTGTCLTAA & G1333-C
5§ GAGAACTTC,AACA GATT 3 5§ GAGAACTTT,AACA A ATT 3
3 CTCTTGAAGTTGTC,TAA S 3 CTCTTGAAATTGTT, TAAS
# stpup-3 # stpup-17
GAGAACTTtAACAGATT 6.25% GAGAACTTtAACAGATT (.30 %
GAGAACTTCAACASATT 519%  GAGAACTTCAACARATT 0.08 %
GAGAACTTtAACASATT 0.09%  GAGAACTTtAACAAATT (.07 %
b GAGAACTTtAAtAGATT  0.07 %
Left-G1397-C + Right-G1397-N .- #stpup-18
LeR-G1397-N + Right-G1397-C #stpup-5 GAGAACTTCAACAGATT  7.99 %
Lef-G1333-C + Right-G1333-N GAGAACTTtAACAGATT  1.64 %  GAGAACTTCAACASATT  1.64 %
o igl Hc GAGAACTTCAACASATT 025%  GAGAACTTtAACAaATT 167 %
Left-G1333-N + Right-G1333-C Oc. GAGAMCTTEARTAGATT 004 %
Mock . # stpup-12 GRaAACTTCAACASATT  0.02 %
8 GAGAACTTtAACAGATT 38.49 %
Total sequencing reads with target C(G) converted to T(A) (%) g%gig:‘;‘mﬂg 193;’ :/Z # (’;::Apz;;:ﬂ‘cmcmixﬂ 17.90 %
\CAaA" { 90 %
GAGAACTTtAAtAGATT (57 %  GAGAACTTCAACAATT 16.67 %
c GRaAACTTCAACA=ATT (.16 %  GAGAACTTtAACARATT 1.59%
Blastocyst, Left-G1333-N + Right-G1333-C GAGAACTTTAATAGATT  0.36 %
stbla-1 # stpup-13 GAaAACTTCAACA2ATT (.14 %
stbla-2 GAGAACTTtAACAGATT  0.17 %
sthla-3 GAGAACTTCAACARATT (0.05% ¥#stpup-25
e GAGAACTTtAACAGATT 20.40 %
soh-b # stpup-16 GAGAACTTCAACAZATT 13.80 %
stbla-6 GAGAACTTtAACAGATT 13.36 % GAGAACTTtAACAaATT 4.15%
i:::; 4 GAGAACTTCAACAaATT 9.12% GAGRACTTtAAtAGATT 0.29 %
sthla-0 | — GAGAACTTtAACRAATT (.72 % GAaRACTTCAACAaATT  0.09 %
stbia-10 GAGAACTTtAAtAGATT 0.24%
stbla-11 GRaAACTTCAACARATT  0.09 %
stbla-12
stbia-13
stbia-14 e
stbia-15 v Non-editis "
stbla-16 #stpup-11 (Non-editing) # stpup-12
stbia-17 GAOBGAACTTCAACAGATT G ABAACTT CAACAGATT
stbla-18 [ N
stbla-19 Oce. [ c
Buffer-injected s 4
0 10 2 EY

Total sequencing reads with target C(G) converted to T(A) (%)

[Fig. 38]
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[Fig. 40]
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Tag || NTD TALE Repeats CTD Linker DddA,,
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NES from NS2 protein of Minute Virus of mice:
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Left-1333N + Right 1333¢ e
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Target C to T conversion (%)
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0 1 2 3 4
Target C to T conversion (%)
WT mtDNA TTCTACTCAAAAGACCTAAT
DdCBE-induced Edit TTCTACTCAAAAAACCTAAT
mitoTALEN Left, WT TTCTACTCAAAAGACCTAAT

mitoTALEN Left, (-2) Mismatch TTCTACTCAATAGACCTAAT
mitoTALEN Left, (+2) Mismatch TTCTACTCAAAAGAECTAAT
mitoTALEN Right TTGGTGTTGCAGGTATT

b
Left TALE Editing Window Right TALE
MDNANDS:  TTCCTAACAGGGTTCTACT CAAAAGACCTAATTATTG AAGCAATTAATACCTGCAA
Chrd:  TTCCTAACAGGaTTCTACT CAAAAGACtTAATTATTG AAGCAATTAATACCTGCAA
""DN“gh"r‘gf TCAATTGCTTTAATTAAGCT AAGACCTCAACTAG ATTGGCAGGAATTAAACCTA
""DNAS::%E TGAAATTGACCTTTCAGT GAAGAGGCTGAAATAT AATAATAAGACGAGAAGA
Target C to T conversion
d Mismatch between mtDNA and nuclear DNA
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Mock (C4 mutation) '
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[Fig. 41]
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[Fig. 42]

a TALE-free DddA,,, half Residual DACBE in mitochondria
VW
TALE protein e
Wild-type ¢ —_— 1
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C
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d
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= GSYALGPYQISAPQLPAYNGQTVGTFYYVNDAGGLESKVFSSGGPTPYPNYANAGHVEGQSALFMRDNGISEGLVFHNNPEGTCGFCVNMTETLLPENAKMTVVPPEG
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G1333-C 1334 1344 1354 1364 1374 1384 1394 1404 1414 1424
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[Fig. 43]
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[Fig. 44]
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[Fig. 45]
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[Fig. 46]
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[Fig. 49]
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[Fig. 50]
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[Fig. 51]
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[Fig. 521

a
WT DddA,_,
} error-prone PCR investigation of in-frame DddA constructs.
by sanger sequencing
z 4aa 16-aa 5
£ ua pe SpCas9(HB40A) i&22  Dgaa,, variants JE— —_—
survival E.coli colonies
activity test of in-frame DddA constructs
selection the DddA variant with LRI S
deamination activity /
DddA GSVG o 4
& & é‘ﬁ &
A & <) ¥
G G ES v
b
TYRO3
Untreated 30% g 2 40%
GSVG-Cas9 $3 S0
N-terminal GS8VG-nCasS(D10A) | | HE -
GSVG-nCas9(HBA0A) 2% 23 30% &
GSVG- dCas EE h
3 20% 2
GCas9 -GSVG 10% & £
C-terminal nCas9(D10A)-GSVG || ] 10%
nCas9(HB40A)-GSVG | ] 235
dCas9-GSVG L
CCATGAGCAGCTGGCATGGAGGGCCACACTAGCGTTGCTGE AAAGGTTTGTGACGGTGATG
c
GSVGE-nCas9(D104A) GSVG-nCasH(HBA0A) GSYG-dCasd nCasd(D104 & nCas9(t 3! dC:
WT  CTCGGCCATCAGC CACTAGCGTT GeTT 4413.12 89:0.17 8120.26 75:1.13 77:0.70 70:0.90
Allele-]1 »esesesassasssessssssTiossasaasasssesssssssssasansanasssssnsssasssanan 21:1.14 0.75:0.02 8.3:0.19
AllGIo2 sssssssnttannnnssssssltosesnnnaaasssssssssnnannnassssssssssrssnnsasses 2.820.25
AlIEIE-3 +essssssstassnnnnnneslgesssssssssssssstesissssttttssssssassssinntssies 2.1:0.12
Allele-4 = At 0.87:0.08
Allele=5 + 0.5420.07
Allple-f eess 9.8:0.65 11+0.53 15:0.64
Allele-7 o 2.3:0.12 1.50.06 2.5:0.11
27+1.28 9.6£0.23 10+0.07 11+0.38 10+0.14 110.22

low frequency allelies and indels

47/74



[Fig. 53]
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[Fig. 54b]
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[Fig. 54d]
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[Fig. 54f]
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[Fig. 54h]

U ewted
B 4
Ers47A 2 0 0
SN 1 | Anaan E1saTa I
=5
L E1347ASCon
5 30 ;
ExsaA "
SORNA 2 | Anaas E1S4TA. 03 20 #
L E1347 i
[ s £ 10
SORNA S | AAAAR E134TACrmiND 1 04)
e ET347A-AC )
TOAGTTTCTCATCTGTGCCCCTICCCTCCCTGOCCCAGGTGAAGGTGTGGTTICCAGAACCGO
A1 gTGCCCCcTYCCCTCCCTGEGCCC
WWNA2 CCCTGGCCCAGSTGAAGO TG
WANAS TOAAGGTGTOCOGTTCCAGAAC
[Fig. 54i]
i
EMX1 sORNA 2 CLCECSTGGC?CanA(-K;TGAhGGTG
g o0 5o
§ . +  Untreated
] § 4 + BE2
40
§ § _ + BE3
E £ 31
gg 204 'E 2
gu 19
. )
Gy L2 G G G G
[Fig. 54j]

] AAAAANCAs HONDAY E134TAnCas HOADA) AAAAAGTESS Ef1347AdCazs EE2 BEZ
WT 342132 EE=0 44 E20.30 Tazl.02 5E=01 28 26D
Alleiet 574015 12¢0.55
Allgie2 172011 07Es0 02
Allgie-3 1.0:0.05 18002
Alleie~d D.B7=0.06 1.4=0.03
Alleie-s =025 1.4=0.05 T.B:0.71
Allgies 0.55:002 oso=no
AllgieT 32s092 10009
Alleies 252014 B.2:0.AT
Alleies 1.3:0.08 2e011
Alleie-10 112005 3.7:0.10
Alleie11 35048
Allgie12 2.4:D95
Allgie13 2.3:0.18

52/74



[Fig. 55a]

a TYRO3 CATC , AGCACCTGGCATC  CAGGC,CAC ACTAGCGTITGCTGC

3

20 13 0.4
+  Unireatsd ;

+ AAMAANC3SIDI0A)
+  E1347ANC3sHDI0A)

3
]

o3 +  E134TA-OCas0

0.2 .

LR

= = 2 v-—|
e R e e S — ol to

CyRaing conersion mtes (%)
5
indels (%)
5]
Cytasing cormersion mAes (%)
S
indels (%)
H

[Fig. 55b]
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[Fig. 55d]
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[Fig. 55¢]
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[Fig. 55h]
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[Fig. 56]
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[Fig. 57al
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[Fig. 57b]
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[Fig. 57d]
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[Fig. 571]
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[Fig. 57h]
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[Fig. 58b]
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[Fig. 58d]
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[Fig. 591
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[Fig. 60]
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[Fig. 62]
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[Fig. 63]
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[Fig. 64]
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[Fig. 65]
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[Fig. 67]
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[Fig. 68]
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