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(11)

Name Sequence
GATATAGCTGATTTGAGGACCCTCGGGTACTCACAGCAGCAACAAGAAAAAATCA
AACCAAAGGTACGTAGCACGGTTGCCCAACATCATGAAGCCCTAGTTGGTCACGG
ATTTACTCATGCCCATATTGTTGCACTGAGTCAACACCCTGCTGCATTAGGCACAG

pie | TOOCTOTOAAATATCAAGATATGATTGCTGCTCTTCCTGAGGCCACACACGAGGCA
ATTGTGGGTGTTGGAAAACAATGGTCTGGTGCGCGAGCGCTTGAAGCTCTCCTAA

TALE | CCGTAGCTGGAGAGTTGAGAGGCCCACCGCTTCAGCTTGACACAGGGCAGCTGTT

N | GAAGATAGCAAAGAGGGGGGGTGTAACTGCTGTTGAAGCAGTCCATGCATGGAGA

aa AATGCATTAACTGGAGCTCCA
DIADLRTLGYSOQQQEKIKPKVRSTVAQHHEALVGHGFTHARIVALSQHPAALGTVAVK
YQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLOLDTGQLLKIAKRG

GVTAVEAVHAWRNALTGAP
GATATTGCTGATCTTCGAACATTGGGTTATTCTCAGCAGCAACAAGAGAAAATCAA
ACCGAAAGTCCGTTCAACCGTAGCTCAACATCATGAAGCCCTTGTTGGTCATGGAT
TTACTCATGCTCACATTGTTGCTCTAAGTCAGCACCCTGCCGCGCTAGGCACAGTT

Secun| GCCOTCAATATCAAGATATGATAGCTOCTTTACCTGAAGCAACCCACOAGGCAAT
AGTGGGGGTTGGGAAGAGGGGTGCAGGCGCCAGGGCACTGGAGGCACTCTTAAC

TAvLE AGTAGCTGGAGAACTTCGGGGACCACCATTGCAGCTTGATACTGGACAACTCTTG

N | AAGATCOCAAMAAGAGGGGGTGTGACTGCTGTGGAAGCTGTTCATGCATGGAGAA

= ATGCTTTGACGGGAGCACCCCTG
DIADLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVK
YODMIAALPEATHEAIVGVGKRGAGARALEALLTVAGELRGPPLOLDTGOLLKIAKRG

GVTAVEAVHAWRNALTGAPL

Dooooo

First | AGCATAGTTGCTCAGCTAAGTAGACCTGATCCAGCACTTGCTGCATTGACGAACGA

TALE | TCATCTCGTAGCGCTGGCTTGTTTGGGCGGCAGGCCAGCCTTGGACGCCGTGAAG

c- AAAGGATTAGGT

term SIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLG

Second | TCOATAGTAGCACAATTAAGCAGGCCTGACCCTGCACTTGCTGCTCTTACAAATGA

TALE | TCATCTTGTTGCTCTGGCCTGTTTGGGTGGGCGTCCCGCGTTGGATGCTGTTAAG

c- AAAGGACTTGGT

term SIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLG

I [y |
I [y |
O 0oo0ooQgoo
I [y |

O 0oo0oogoogoo
O 0oo0oo0gogoo
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Untreated |

L-1397N + R-1397C-AD-{

L-1387C-AD + R-1397N

T ST g e T | I T, B,
T-3G2A1 Cl G2 T3 C4 A5 T6 C7 C8 TO C10A11CI12CI13 T4 T1S

L-1397N+ L-1397C-AD+
R1397C-AD R-1397N
wr TGACTTGACGTCATCCTCACCTTCC 79424 90+0.55
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Allele-2 212015 1.5£0.30
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ATTCCCCGTACTACTGAACTGCAGT A;GGAGT GGA, A, sCEACCCCEAATAGAGECOET
1189

Untre

ated |

1183

[]

L1307N + R-1367C-AD-|
LI3GTC-AD + R436TN|

gagdd

LA1397N « R-137C-AD-
LA139TC-AD » R1307N
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T35 G2 A1 C1 G2 T3 4 AS T8 C7 C8 T9 CIOAT CI2 CI3 TI4 TI5 C18 CI7 T18 125
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L1397N L-1397C-AD
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wr 48:016 64:099
Allefe-1 614015 494019
Alleie-2 541021 35:018
Allele-3 34:002 13:004
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Allele-5 172007 11:008
Allele-6 11:0.10 121006
Allele-7 0954005
Allefe-8 08ds001 0674001
Allole-9  CSTCACCCEUGH 09:002

TCTGEETTCCCECEAACGAATAAT CALT T GAGT CCTCCTCTTTCCGGACAACACA
AGACCAAGGCCGCTTGCTTAT TA,GT AgA,CT CA,,GEAGGAGAANGGCCTGTTGTET

=

<&

L

T

T
\"

Start codon

Bans ax 1 Rad HREL

2
sog

mz
2

PR PRPP RN P RSO H O
LG197-N LABE-G1397-C
©RABEGISOT.C  + RGIOTN
wT 552089 531066
Allale-1 3240009 39:008
Allele-2 15:016 58:001
Allole-3 12:006 174007
Allele4 12:004 164003
Allele-5 0862004
Allele-6 102008 131009
Allele-7 28:006
Allole-3 131006
Allele-9 1210003
Allele-10 104003
Allsle-11 0541006 0744005
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T, - Y T T T
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[SERD

R-A39TCAD

CGAATAATCATTGAGT CCTCCTCTTTOCGGACARC
CGAATAATCATCGAGTCCTCCTCI TTCCGGACAAS
CGAATAATCATEGAGECCTCCT CTTTCCGOACARS
COAATAATCATTGAGECCTCCTCITTCCOOACAAG
CGARTAATCACGGAGEECTCCTCTTTCCGEACAAC
CGAATAATCATTGAGTICTCCTCI TTCCOGACANG
CGAATAAGCATCOAGECCTCCTCI TTCCOOACARG
COARCARTCATCGAGCCCTCCTCTTTCCGGACARG
CGAATAACCACCGAGECE TCCTCTTTCCGEACAAC

54,078
33,031
21,081
13,013
11,026
11,026

088,023
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R139TN
7,18
34,080
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26,035
084,010

34,058
181062
0982014
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Zea_mays(Maize)
Triticun_aestivum(Wheat )
Oryza_sativa_Japonica(Rice)
Arabidopsis_thaliana
Cucunis_sat ivus(Gucumber )
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toottoeaattgaaaccatttagattoaa 180
togttoaaat tgaaaccat t tagottgaa 180
togttgaaattgaatccgtttagattgaa 180
aataacacgtcot tgactatcaactactgattogttoaaat tgaaaccat t taggttgaa 180
aattacacgacct tgactatcaactacagat togt tgaaat tgaaaccat t taagt tgaa 180

Lactuca_sativa_cv._(
Solanun_tuberosum(Potato)
Solanum_|ycopersicun(Tomato)

Zea_mays(Maize)
Triticun_aestivum(Wheat )
Oryza_sat iva_Japonica(Rice)
Arabidopsis_thaliana
Cucumis_sat ivus(Cucumber )

Lettuce)

aattacacggeot toottoaaat toaaaccat t tagattoaa 180
aattacacgaccotgactgtoaactacagat togt tgaaat tgaaaccat t taggttgaa 180
aattacacgaccctgactgtcaactacagat togttgaaat tgaaaccat t taggttgea 180

Rrr w A Ak aw

N ARRRRRRE KRR AR AR

* wn EaAn wEaAn

Lactuca_sat iva_cv.
Solanum_tuberosum(Potato)
Solanun_lycopersicum(Tomato)

Lettuce)

KRKRARKE KX AXEARKARKER KA KARE AR ARKRAREA RXRREARE AR X
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/KR2023/003940

A, CLASSIFICATION OF SUBJECT MATTER
C12N 15/82(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimwmn documentation searched (classification system followed by classification symbols)

C12N 15/82(2006.01); C12N 15/09(2006.01); C12N 15/10(2006.01); C12N 15/11(2006.01); C1ZN 15/52(2006.01);
C12N 9/78(2006.01); C12Q 1/6825(2018.01)

Documentation searched other than minimnm decumentation to the extent that such documents are inclnded in the fields searched

Korean ntility models and applications for utility models: IPC as above
Tapanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms nsed)
¢KOMPASS (KIPO internal) & keywords: DNA Z % T A(DNA binding protein), A EA @l = F A(cytosine
deaminase), & A (split), o}H\d Eo}u| - & A (adenine deaminase), 2] Z 4| E(plant cell), 9 Z A (chloroplast), 8 7] 17
(base editing), 3] H(nucleic acid)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passapes Relevant to claim No.

WO 2022-060185 Al (INSTITUTE FOR BASIC SCIENCE) 24 March 2022 (2022-03-24}
X See claims 1, 3-6, 14-21, 28-29, 31-33, 37 and 49; paragraphs [0021], [0102]-[0103], 1-17,19
[(0148], [0560], [0848]-[0850], [0902] and [104%]-[1053]; and figures 43-44 and 68.

Y 13,20

KR 10-2020-0008137 A {INSTITUTE OF GENETICS AND DEVELOPMENTAL BIOLOGY, CHINESE
ACADEMY OF SCIENCES et al.} 23 January 2020 (2020-01-23)

Y See claims 1-2; and paragraph [0042]. 18

LL R. et 2l. High-efficiency plastome base editing in rice with TAL cytosine deaminase. Molecular Plant.
06 September 2021, vol. 14, pp. 1412-1414.

Y See abstract; and page 1412, right column, third paragraph. 20

MOK, B. Y. et al. A bacterial cytidine deaminase toxin enables CRISPR-free mitcchondrial base editing.
Nature. July 2020, vol. 583, pp. 631-637 (HHS Public Access Author manuscript version, pp. 1-43}.

A See entire docurmnent. 1-20

Further documents are listed in the continuation of Box C. See patent family annex.

¥  Special categories of cited documents: “1 later document published after the international filing date or pricrity
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“n" document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
«g earlier application o patent but published on or after the international considered novel or cannot be considered to invalve en inventive step
filing date when the document is taken alone
“L*  document which may throw doubts on priority claimés) or which is *Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or cther considered to involve an inventive step when the document is
special reason {as specified) combined with one or mere other such decuments, such combination
“Q" document referring to an oral disclosure, use, exhibidon or other being obvious to a person skilled in the art
means “&" document member of the same patent family
P document published pricr to the international filing date but later than
the priority date claimed
Date of the actnal completion of the international search Date of mailing of the international search report
28 June 2023 28 June 2023
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectnal Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gn, Dagjeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/KR2023/003940

C. DOCUMENTS CONSIDERED TO BE RELEVANT

supplementary sequences.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2019-0034628 A (PRESIDENT AND FELLOWS OF HARVARD COLLEGE} 02 April 2019
(2019-04-02)

A See entire document. 1-20
IP 2021-536229 A (SANGAMO THERAPEUTICS, INC.} 27 December 2021 (2021-12-27}

A See entire document. 1-20
MOK, Y.G. etal. Targeted A-to-G base editing of chloroplast DNA in plants. Nature Plants. {electronic
publication) 01 December 2022, vol. 8, pp. 1378-1384, Extended Data.

PX See ahstract; pages 1378-1382; figures 1-2 and 4; extended data figure 1; and the 1-20

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/KR2023/003940
Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the firsi sheet)

1. With repard to any nncleotide and/or amino acid sequence disclosed in the intemational application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
h. D furnished subsequent to the international filing date for the purposes of international search (Rule 13fer.1{a)),

D accompanied by a statement to the effect that the sequence listing does not go heyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide andfor amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet} (Tuly 2022)
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INTERNATIONAL SEARCH REPORT Tnternational application No.
Information on patent family members PCT/KR2023/003940
citizt?:;:;:w;nr:;tm &?ﬁiﬁfﬁ?ﬁ?ﬁ?ﬁ; Patent family member(s) (I:;::ﬁf;ﬁf;:;:)
WO 2022-060185 Al 24 March 2022 KR 10-2023-0068402 A 17 May 2023
KR 10-2020-0008137 A 23 Januwary 2020 AU 2018-264457 Al 19 December 2019
CN 108866092 A 23 November 2018
CN 108866092 B 27 December 2022
CN 115927437 A 07 April 2023
EP 3622061 Al 18 March 2020
IP 2020-519310 A 02 Tuly 2020
us 11343924 B2 31 May 2022
us 20210189416 Al 24 June 2021
us 20220267788 Al 25 Augnst 2022
wO 2018-205995 Al 15 November 2018
KR 10-2019-0034628 A 02 April 2019 AU 2017306676 Al 28 February 2019
CN 110214183 A 06 September 2019
EP 3494215 Al 12 June 2019
IP 2019-536425 A 19 December 2019
IP 2023-039948 A 22 March 2023
JP 7231935 B2 08 March 2023
us 10113163 B2 30 October 2018
us 10947530 B2 16 March 2021
us 20180073012 Al 15 March 2018
us 20190093009 Al 28 March 2019
us 20210317440 Al 14 October 2021
w0 2018-027078 Al 08 February 2018
WO 2018-027078 AR 06 December 2013
JP 2021-536229 A 27 December 2021 AlT 2019-326408 Al 11 March 2021
CN 112867792 A 28 May 2021
EP 3841204 Al 30 June 2021
KR 10-2021-0049124 A 04 May 2021
us 20200063114 Al 27 February 2020
WO 2020-041249 Al 27 Febmary 2020

Form PCT/ISA/210 (patent family annex) (July 2022)
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T A Z AR IA FAEYNE
PCT/KR2023/4003940

A Wge] £FE 7| EREASHERAPO)
CI12N 15/82(2006.01)i

B. AR Eof
ZALd HLEHEASHERE 71A)

C12N 15/82(2006.01);, C12N 15/09(2006.01); C12N 15/10(2006.01); C12N 15/11(2006.01); C12N 15/52(2006.01);
C12N 9/78(2006.01); C12Q 1/6895(2018.01)
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