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(B2 5% =86) (7S5 RAEFR)
2.40 SV40-nLbCas12a(H759A)-5R-MMLV-RT-SV40 aadA Asp132 2
(B2 5% =86) (75 RAEF)
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TAGAATGGAGGACAGCGCGGAGAATCTCGCTCTCTCCAGGGGAAGCCGAAGTTTCC
AAAAGGTCGTTGATCAAAGCGCGGCGCGTTGTTTCATCAAGGCGTACGGTCACCGT
AACCAGCAAATCAATATCACTGTGTGGCTTCAGGCCGCCATCCACTGCGGAT- 3
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5'-TAATTTCAACTAAGTGTAGATTACGGCTCCGCAGTGGATGGCGGTAAGTCTCCA
TAGAATGGAGGGCGGAGAATCTCGCTCTCTCCAGGGGAAGCCGAAGTTTCCAAAAG
GTCGTTGATCAAAGCGCGGCGCGTTGTTTCATCAAGGCGTACGGTCACCGTAACCA
GCAAATCAATATCACTGTGTGGCTTCAGGCCGCCATCCACTGCGGAT - 3
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Loy REDRAWI ¥ 1 4 =y k35 PBSOE | RTTOR S
ay =(bp)
10 SV40-MMLV-RT-XTEN-nL | aadA Leuli5 3 17 96 bp
bCas12a-SV40 (53R E)
(BRHEBEET)
25 SV40-MMLV-RT-XTEN-nR | rpsL (5 / L) 3 17 175 bp
VRLbCas12a(H759A)-SV4
0
(BRHES79)
2.25 | SV40-nLbCasi12a-XTEN-M | aadA Asp132 3 12 140 bp + 21
MLV-RT-SV40 (F5 R R) bp FaAAATF
(B2 &EST73) e
2.31 SV40-MMLV-RT-XTEN-nL | aadA asp132 3 12 140 bp + 21
bCas12a(H759A)-SV40 (3R R bp FaAAAT
(BeHES83) B
*F a4 ~7 B TAAGTCTCCATAGAATGGAGG  Ei%% 5-95.
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FANCF1
, RTT® |[PBS® |
oWISE *57? B gx & *ﬁg‘%ﬁ
(IBE) | (BX)
pWISE878 N/A 0 0 0
pWISE2928 3' 74 48 |0.17289
pWISE2929 3' 52 48 | 0.54658
pWISE2930 &' 44 48 |0.10525
pWISE2931 g 36 48 0
pWISE2932 3' 74 24 | 0.28148
pWISE2934 3' 44 24 0
pWISE2935 o 36 24 0
pWISE2936 3' 74 16 0
pWISE2937 & 52 16 | 0.20349
pWISE2938 3 44 16 | 0.12821
pWISE2940 3' 74 8 0
PWISE2941 g 52 8 0
pWISE2942 = 44 8 0
pWISE2943 g 36 8 0
pWISE2945 5' 52 48 0
pWISE2946 5' 44 48 0
pWISE2947 5' 36 48 |0.10335
pWISE2948 5' 74 24 0
pWISE2949 5' 52 24 0
pWISE2950 5' 44 24 0
pWISE2951 5' 36 24 0
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ooooao
% 10. DMNTI1 $. Z ER LT 5 72 DI L= A4 Fex i 14),
DMNTH1
, RTT @ | PBS ® .
leSE 3 3551::[&" Eé Eé *gﬁ;%-{/;ﬁi
(1BE) | (BF)

pWISE258 N/A 0 0 0
pWISE2960 3 74 48 0.77529
pWISE2961 3 52 48 0.3139
pWISE2963 Y 36 48 | 1.17854
pWISE2966 3 44 24 0.30752
pWISE2967 3 36 24 | 0.71539
pWISE2971 3' 36 16 | 0.96806
pWISE2973 3' 52 8 0.23422
pWISE2975 g 36 8 0.53485
pWISE2976 5' 74 48 | 0.33196
pWISE2977 5 52 48 0.77164
pWISE2978 5' 44 48 | 1.17289
pWISE2979 5 36 48 1.72435
pWISE2980 5' 74 24 0.3538
pWISE2981 5' 52 24 | 0.44055
pWISE2982 5' 44 24 | 0.55662
pWISE2983 5 36 24 1.55194
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oooaogag
FILBRA IR Y A FE%ER (tagRNAs)
B &Nk
HimeE (PAMIZ
-4fL, -3fL, -
2L, -1fL &
% TR /B F A A= LTrRENT
pWISE | &5 Casl2af® | — tagRNAYEFERL S W5)
ACAGCAGGCCTTTGGTCAGGTTGG
CTGCTGGGCTGGCCCTGGGGCCGT
tagRNA 1 CCTCACTC | AACCCTCACTCCTGCTCGGTGAATT
pWISE CTGCTCG | TGGCTCAGCAGGCACCTGCCTCAG | (-3. -2)fZiT ¥k
2960 | 173 LbCas12a | GTGAATTT | CTGCTCACTTGAGCCTCTGGGTCTA | IF BATT/M HAA
GGCTGCTGGGCTGGCCCTGGGGCC
GTAACCCTCACTCCTGCTCGGTGAA
tagRNA 2 CCTCACTC | TTTGGCTCAGCAGGCACCTGCCTC
pWISE CTGCTCG | AGCTGCTCACTTGAGCCTCTGGGTC | (-3, -2)fZiZH
2961 | 174 LbCas12a | GTGAATTT | TA T ATTHHAA
GGCTGGCCCTGGGGCCGTAACCCT
tagRNA 3 CCTCACTC | CACTCCTGCTCGGTGAATTTGGCTC
pWISE CTGCTCG | AGCAGGCACCTGCCTCAGCTGCTC | (-3, -2)fZiTd
2962 | 175 LbCas12a | GTGAATTT | ACTTGAGCCTCTGGGTCTA T ATTH 5 AA
CTGGGGCCGTAACCCTCACTCCTGC
tagRNA 4 CCTCACTC | TCGGTGAATTTGGCTCAGCAGGCA
pWISE CTGCTCG | CCTGCCTCAGCTGCTCACTTGAGCC | (-3, -2)fZiZ ¥
2963 | 176 LbCas12a | GTGAATTT | TCTGGGTCTA T ATTH 6 AA
ACAGCAGGCCTTTGGTCAGGTTGG
CTGCTGGGCTGGCCCTGGGGCCGT
tagRNA 5 CCTCACTC | TTCCCTCACTCCTGGACGGTGAATT | (12, 13)fZiZ
PWISE CTGCTCG | TGGCTCAGCAGGCACCTGCCTCAG | BT ACT b
4673 | 177 LbCas12a | GTGAATTT | CTGCTCACTTGAGCCTCTGGGTCTA | GA
ACAGCAGGCCTTTGGTCAGGTTGG
CTGCTGGGCTGGCCCTGGGGCCGT
tagRNA 6 CCTCACTC | TTCCCTCACTCCTGCTGCGTGAATT | (14, 15)fi7iZ
pWISE CTGCTCG | TGGCTCAGCAGGCACCTGCCTCAG | BT HCGH 5
4674 | 178 LbCasl2a | GTGAATTT | CTGCTCACTTGAGCCTCTGGGTCTA | GC
AATAGCATTGCAGAGAGGCGTATCA
GCGGATG | TTTCGCGGATGTTGGAATCAGTACG
tagRNA 7 TTCCAATC | CAGAGAGTCGCCGTCTCCAAGGTG | (10, 11){iZiZ
pWISE AGTACGC | AAAGCGGAAGTAGGGCCTTCGCGC | BiF HCCh b
4735 | 179 LbCas12a | A AC GG
AATAGCATTGCAGAGAGGCGTATCA
GCGGATG | TTTCGCGGATGTTCCTTTCAGTACG
tagRNA 8 TTCCAATC | CAGAGAGTCGCCGTCTCCAAGGTG | (12, 13){iZiZ
pWISE AGTACGC | AAAGCGGAAGTAGGGCCTTCGCGC | BT DAAND
4736 | 180 LbCas12a | A AC T
ACAGCAGGCCTTTGGTCAGGTTGG
CTGCTGGGCTGGCCCTGGGGCCGT
tagRNA 9 CCTCACTC | AACCCTCACTCCTGCTCGGTGAATT
PWISE CTGCTCG | TGGCTCAGCAGGCACCTGCCTCAG | (-3, -2)fZic 3
4906 | 181 AsCasl2a | GTGAATTT | CTGCTCACTTGAGCCTCTGGGTCTA | [T A TTH>HAA
tagRNA 10 CCTCACTC | GGCTGCTGGGCTGGCCCTGGGGCC
pWISE CTGCTCG | GTAACCCTCACTCCTGCTCGGTGAA | (-3, -2)f7ic 3
4907 | 182 AsCasl12a | GTGAATTT | TTTGGCTCAGCAGGCACCTGCCTC | (T ATTA>HAA
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AGCTGCTCACTTGAGCCTCTGGGTC
TA

GGCTGGCCCTGGGGCCGTAACCCT
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tagRNA 11 CCTCACTC | CACTCCTGCTCGGTGAATTTGGCTC
pWISE CTGCTCG | AGCAGGCACCTGCCTCAGCTGCTC | (-3, -2)fiZiZ
4908 | 183 AsCas12a | GTGAATTT | ACTTGAGCCTCTGGGTCTA FATTDBHAA
CTGGGGCCGTAACCCTCACTCCTGC
tagRNA 12 CCTCACTC | TCGGTGAATTTGGCTCAGCAGGCA
pWISE CTGCTCG | CCTGCCTCAGCTGCTCACTTGAGCC | (-3, -7
4909 | 184 AsCasl2a | GTGAATTT | TCTGGGTCTA T ATTH2HAA
GCACTCTGCCACTTATTGGGTCAGC
TGTTAACATCAGTACGTTAATGTAAC
tagRNA 13 CTGATGGT | CTGATGGTCCATGTCTGTTACTCGC
pWISE CCATGTCT | CTGTCAAGTGGCGTGACACCGGGC | (-3, -2)iZiZ
4438 | 185 LbCasl2a | GTTACTC | GTGTTCCCCAGAGTGACTTTTC T ATTOHAA
AGCTGTTAACATCAGTACGTTAATG
tagRNA 14 CTGATGGT | TAACCTGATGGTCCATGTCTGTTACT
pWISE CCATGTCT | CGCCTGTCAAGTGGCGTGACACCG | (-3, -2)f7iT 3
4439 | 186 LbCas12a | GTTACTC | GGCGTGTTCCCCAGAGTGACTTTTC | (J B2 TTH>5HAA
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pWISE Yy PBS RTT REDRAW| 33 =2—FK/ v b
TF4H

5584 URA3-1 48-bp 47-bp CRIHRT 7L

5585 55-bp

5586 63-bp

5890 URA3-1 48-bp 47-bp N ¥HRT =L

5591 55-bp

5592 63-bp

5853 URA3-1 48-bp 47-bp CERIRT [T a4 a—K/ vk

5854 55-bp Fafa—R/) vk

260 G- Fafva—F/s vk

5856 47-bp tEvoPreQ1

5857 55-bp tEvoPreQ1

5858 63-bp tEvoPreQl1

5865 URA3-1 48-bp 47-bp NARWRT |F 2 v 2a— K/ v b

5866 55-bp Fafya—K/ v b

5867 63-bp Fafya—FK/ v b

5868 47-bp tEvoPreQ1

5869 55-bp tEvoPreQl1

5870 63-bp tEvoPreQ1

5581 ADE2 48-bp 40-bp CRIHRT 2L

5582 50-bp

5583 72-bp

5587 ADE2 48-bp 40-bp NFHHRT 2L

5588 50-bp

5589 72-bp

5848 ADE2 48-bp 50-bp CHRUHRT

5849 72-bp

5850 40-bp

5851 50-bp

5852 72-bp

5860 ADE2 48-bp 50-bp N UHRT

5861 72-bp

5862 40-bp

5863 50-bp

5864 72-bp
5082(fiz 4 5t ADE2 N/A N/A CR A N/A
fE)tagRNA URA3-1 RT

2L
5083 (& 4 5t ADE2 N/A N/A INBZ R N/A
fE)tagRNA URA3-1 RT

2L

5074 ADE2 N/A N/A LbCas12a N/A
(BT et R

5077 URA3-1 N/A N/A LbCas12a N/A
(BTt B
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AsCpf1BB | TAATTTCTACTCTTGTAGAT &5I&E 5189
BoxB GGGCCCTGAAGAAGGGCCC ®E3H&ES190
2 — K | TAAGTCTCCATAGAATGGAGG E25|&EE95 (BE25IES2031 8 H) -
A5 b
(7 2A)
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Intemational application No.

INTERNATIONAL SEARCH REPORT PCT/US2021/058235

Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard o any nuclectide and/or amine acid sequence disclosed in the internaticnal application, the international search was
carried out on the basis of a sequence listing:

a forming part of the international application as filed:
in the form of an Annex G/ST.25 tex! file.

I:' on paper or in the form of an image file.

b. D turnished together with the international application under PCT Rule 1 3ter. 1{a] for the pumoses of international search
only in the farm of an Annex G/ST.25 text file.

c. D furnished subsequent io the international filing date for the purposes of international search only:

I:’ in the form of an Annax C/ST.25 taxi fila {(Rule 13ter.1(a)).

I:' on paper or in the form of an image file (Rule 13ter.1(b) and Adminisirative Instructions, Section 713).

2. |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnishad, the reguired
statemants that the informatien in the subsegquent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

a Additional commenis:

Form PCTASA/210 (coniinustion of first sheet (1)) (January 2015}
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International g pliczagoznlr»ll%sazas
PCT
INTERNATIONAL SEARCH REPORT Cr/us

Box No.ll Observations where certain claims were found unsearchable (Continuation of itern 2 of first sheet)

This international search report has not been astablished in respect of certain claims under Article 17(2){a) for the following reasons:

1. D Claims Nos.:

because they relate 1o subject matter not required to be searched by this Authority, namely:

2 l:‘ Claims Nos.:

hecause they relate to parts of the international application that do not comply with the prescribed reguirements to such
an extent thai ne meaningful international search can be carried oul, specifically:

3. D Claims Nos.:

because they are dependent claims and are nol drafted in accordance with the second and third sentences of Rule 6.4{a).

Box No. lll Observations whare unlity of Invention Is lacking (Continuation of Item 3 of 1irst sheet)

This International Searching Authority found multiple inventions in this internalional application, as follows:

sea additional sheet

1. As all required additional search fees were timely paid by the applicant, this internafional search report covers all searchable
claims.

2. l:‘ As all searchable claims could be searched without effert justifying an additional tees, this Authority did not invite payment ot
addiional fees.

3. As only sorme of the required additional search fees were timely paid by the applicani, this intemational search report covers
only those claims for which lees were paid, specifically claims Nos.:

4. B No required additional search fees were timely paid by the applicant. Gonsequertly, 1his international search repart is
resticled to the invention first mentioned in the claims;; itis covered by daims Nos.:

1-45, 47-103(all partially)

Remark on Protest The addifional search fees wera accompanied by the applicant's protesi and, where applicable, the
payment of a protest fee.
The addiilional search fees were accompanied by the applicant's protesi but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No pretest accompanied the payment of additional search fees.

Form PCTASA/210 (confinuation of firgt sheet (2)) {April 2005)
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INTERNATIONAL SEARCH REPORT

JP 2023-549339 A 2023.11.24

International application No

PCT/US2021/058235

A. CLASSIFICATION OF SUBJECT MATTER

ADD.

According to International Palent Claasification {IPC} or to both national classification and IPC

INV. C12N15/10 C12N15/11 Cl2N15/62 C12N9/12 C12K9/22

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols}
C12N C40B CO7K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Elactronic data base consulted during the international search (name of data base and, where practicable, search tenms used)

EPO-Internal, WPI Data, BIOSIS, Sequence Search, EMBASE, EMHL

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of document, with indication, where appropriale, of the relevant passages Relevant o daim No.
X WO 2020/191153 A2 (BROAD INST INC [US]; 1-7,
HARVARD COLLEGE [US] ET AL.) 12-25,
24 September 2020 (2020-095-24) 27-30,
32,
37-42,
53,
60-66,
69,
86-100
Y paragraphs [00D32] - [0046], [0090], 8-11, 26,
[0122], [g150], [o151], [0166], 31,
[0185], [0213] - [0215] 33-3¢,
paragrapha [0341], [0345] - [0360], 43-45,
[0371] - [0377], [0404], [0420] - 47=-52,
[0434], [0472] - [0496]; claims 54-5%,
1-18,33-39,95,106-108; figure 1 67,68,
paragraphs [0567], [0651] — [0654], T0-85,
[0707] - [0744] 101-103
_/__
E Further documents are listed Inthe continuation of Box . ‘I‘ See patent family annex.

* Special categories of cited documenta :

"A" document defining the general state of the art which is not considered
1o be of particular relevance

"T" later document published after the intarnational filing date or priority
data and not in conflict with tha applicatior but cited to understand
the principle or theory underlying the invention

"E" eartier application or patent but published on or after the interneatienal "X docurnent of particular ralevancez; the claimed invention cannat be
filing diate considered novel or canmot be cansidered to involve an inventive
"L" documani which may throw doubts an priarity claim{s} ar which is stap whan the documant is taken alone

Europsan Patent Cffice, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70} 340-2040,

cited to establish the publication date of another citation ar other “¥" document of particular relevance;; the claimed invention cannot be
special reason (as specified) cansidered fo involve an inventive step when the document is
"0Q" document raferring to an oral disclosure, use, exhibition or other combined wilh one ar more other such documents, such combination
means being obvicus ko a person shillsd in the art
"P* document published prior to the international filing dale but later than .
the priority date claimed "&" document member of the same patert family
Date of the actual completion of the international search Cate of mailing of ihe international search repor
24 February 2022 03/05/2022
Nama and mailing addrass of the ISA/ Authorizad officer

Fax: (+31-70) 340-3016 Bucka, Alexander

Form PCTASA/210 (sacond sheet) (Apr 2005)
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INTERNATIOCNAL SEARCH REPORT - —
International application No
PCT/US2021/058235
C({Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | CHatlon of document, with Indication, where appropriate, of the relevant passages Relevan to clalm No.
x WO 2020/191234 Al (BROAD INST INC [US]:; 1-7,
HARVARD COLLEGE [US]) 12-25,
24 September 2020 (2020-09-24) 27-30,
3z,
37-42,
53,
60-66,
69,
86-100
¥ paragraphs [0218], [02192], [0312] - 8-11, 26,
[0322], [0335] - [0338], [0340] - 31,
[0342], [0Q430] - [0462], [2198] - 33-36,
[2251]; elaime 1-7; figure 1 43-45,
47-52,
54-5%,
67,68,
70-85,
101-103
A JIANG YUAN-YUAN ET AL: "Prime editing 1-45,
efficiently generates W542L and S621I 47-103
double mutatlons in two ALS genas in
maize",
GENOME BIOLOGY,
vol. 21, no. 1,
6 October 2020 (2020-10-06), XPO55894320,
DOI: 10.1186/s813059-020-02170-5
Retrieved from the Internet:
URL:https://genomebiclogy .biomedcentral . ca
m/track/pdf/10.1186/313059-020-02170-5.pdf
>
page 2; figure 1
A XU RONGFANG ET AL: '"Devalopmaent of Plant 1-45,
Prime-FEditing Systems for Precise Genome 47-103
Editing",
PLANT COMMUNICATIONS,
vol. 1, no. 3, 8 April 2020 (2020-04-08),
page 100043, Xr055894050,
ISSN: 2590-3462, DOI:
10.1016/).xplc.2020.100043
page 6, left-hand column; figures 1,3
A WO 2018/022634 Al (MASSACHUSETTS GEN 1-45,
HOSPITAL [US]) 47-103
1 February 2018 (2018-02-01)
page 3; claims 1-3,22; table A
A US 2019/218547 Al (LEE KUNWCC [US] ET AL) 1-45,
18 July 201% (2019-07-18) 47-103
claims 1-5
—f—
Form PCTASA/210 {continuation of second sheaf) [April 2005)
page 2 of 4
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INTERNATIONAL SEARCH REPORT
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International application No

PCT/US2021/058235

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | CHatlon of document, with Indication, where appropriate, of the relevant passages

Relevani to clalm No.

A MING MEILING ET AL: "CRISPR-CaslZb
enables aefficient plant genome
engineering®,

NATURE FPLANTS, NATURE PUBLISHING GROUP UK,
LONDON,

vel. 6, no. 3, % March 2020 (2020-03-09),
pages 202-208, XP037062240,

DOI: 10.1038/541477-020-0614-6

prage 207, left-hand column

A AMZATLONE ANDREW V ET AL:
"Search—and-replace gencme editing wilthout
double—strand breaks or donor DNA",
NATURE, NATURE PUBLISHING GROUP UK,
LONDON ,

vol., 576, no. 7785,

21 October 2019 (2019-10-21), pages
145-157, XP(36553141,

ISSN: (028-0836, DOI:
10.1038/841586-019-1711-4

[retrieved on 2019-10-21]

Extended Data Fig. 1

Extended Data Fig. 3;

figure 1

A BABA MISATO ET AL: "Further increase in
thermostability of Mclcocney murine leukemia
virus reverse transcriptase by mutatlional
combination®,

PROTEIN EMGCINEERING, DESIGCN AND SELECTICN,
vol, 30, no. B,

31 Auguat 2017 (2017-08-31), pages
551-557, XPO0O55788110,

GB

ISSN: 1741-0126, DOI:
10.1093/protein/gzx046

Retriaved from the Internet:
URL:https://watermark.eilverchair.com/gex0
46.pdfttcken=AQECAHLZ208BE4 9Ccan9kkhW_Ercy7
Dm3ZL_9CfigfRAcd8SyasqaAriiwggRaBgkghkiGowl
BBwagggKiMIICngIBADCCAPCGCSqGSIb3DOEHATAEB
glghkgBZOMEASAwWEQQMEZ3 1xkew I SpEZETQYAAGEQQII
CaLHgkYVQGHN714EGYFNY_HTDmmzMsxMCatRTRGrEW
S0XUwSe8SVesGzku—1lx4nLrsPBETi00RHOLEYM7Eoku
wOC45facYz>

table II

1-45,
47-103

1-45,
47-103

1-45,
47-103

Form PCTASA/210 (continuation of sacond sheat) (Aprll 2005)
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International application No

PCT/US2021/058235

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category”

Citation of document, with Indicatlon, where appropriate, of the relevant passages

Relevani to clalm No.

A

LIN QIUPENG ET AL: "Prime gencme editing
in rice and wheat™,

NATURE EBIOTECHNCLOGY, NATURE PUBLISHING
GROUP US, NEW YORK,

vol. 38, ne. 5, 16 March 2020 (2020-03-16)
, pages bB82-585, KP0371134965,

ISSN: 1087-0156, DOI:
10.1038/341587-020-0455-X

[retrieved on 2020-03-1§]

Methods

Plasmid construction;

figure 1

BANDYCOPADHYAY ANINDYA ET AL:
"CRISPR-Casl2a (Cpfl): A Versatile Tool in
the Plant Genome Editing Tool Box for
Agricultural Advancement",

FRONTIERS IN PLANT SCIENCE,

vol. 11, 2 November 2020 (2020-11-02),
XPO55871425,

DOI: 10.3389%/fpls.2020.584151

flguras 3,4

WO 20217092130 Al (PAIRWISE PLANTS
SERVICES INC [US])

14 May 2021 (2021-05-14)

claims 1-3€,65,83; examples 1,2

1-45,
47-103

1-45,
47-103

1-45,
47-103

Form PCTASA/210 (continuation of sacond sheat) (Aprll 2005)
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INTERNATIOCNAL SEARCH REPORT - —
International application No
Information on patent famlly members
PCT/US2021/058235
Patent document Publication Patent family Publication

citad in search repert data member(s) date
WO 2020181153 A2 24-05-2020 AU 2020240109 Al 30-09-2021
AD 2020242032 A1 07=-10-2021
Ca 3129988 Al 24-09-2020
CaA 3130488 Al 24-09-2020
CN 113891936 A 04-01-2022
CN 113891937 A 04-01-2022
CN 114127285 A 01-03-2022
DE 112020001306 T5 27-01-2022
DE 112020001339 T5 13-01-2022
DE 112020001342 T5 13-01-2022
EP 3942040 Al 26-01-2022
EP 3942041 Al 26-01-2022
EP 3942042 Al 26—-01-2022
EP 3942043 A2 26-01-2022
KR 20210142210 A 24-11-2021
KR 20210143230 A 26-11-2021
5G 11202109673V A 28-10-2021
B8G 11202109882V A 28-10-2021
L Le] 2020191153 a2 24-05-2020
wo 2020191171 A1 24-05-2020
wo 2020191233 Al 24-09-2020
woe 2020191234 Al 24-09-2020
wo 2020191239 Al 24-09-2020
wo 2020191241 Al 24=-09-2020
wo 2020191242 Al 24-09-2020
we 2020191243 Al 24-09-2020
wo 2020191245 Al 24-09-2020
woe 2020191246 Al 24-09-2020
] 2020191248 Al 24-09-2020
] 2020191249 Al 24-09-2020
WO 2020181234 Al 24-05-2020 AU 2020240109 Al 30-09-2021
AU 2020242032 Al 07-10-2021
Ch 3129988 Al 24-09-2020
Ca 3130488 al 24-09-2020
CN 113891936 A 04-0Q1-2022
CH 113891937 A 04-01-2022
CN 114127285 A 01-03-2022
DE 112020001306 T5 27-01-2022
DE 1120200013339 T5 13-01-2022
DE 112020001342 T5 13-01-2022
EP 3942040 A1 26-01-2022
EP 3542041 Al 26-01-2022
EP 3942042 Al 26-01-2022
EP 3542043 A2 26-01-2022
KR 20210142210 A 24-11-2021
ER 20210143230 A 26-11-2021
S5G 11202109679V A 28-10-2021
S5G 11202109882V A 28-10-2021
woe 2020191153 A2 24-09-2020
wo 2020191171 Al 24-0%=-2020
L (] 2020191233 Al 24-09-2020
woe 2020191234 Al 24-09-2020
wo 2020191239 Al 24-09-2020
we 2020191241 a1 24-09-2020
WO 2020191242 a1 24-09-2020
we 2020191243 Al 24-09-2020
wo 2020191245 Al 24-09-2020

Form PCTASA/210 (patant family annax) (Aprl 2005)
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International application No
Information on patent famlly members
PCT/US2021/058235
Patent document Publication Patent family Publication

citad in search repert data member(s) date
wo 2020191245 Al 24-095-2020
] 2020191248 Al 24-09-2020
we 2020191249 Al 24-09-2020

WO 2018022634 Al 01-02-2018 AU 2017302551 Al 31-01-201%
CA 3031414 Al 01-02-2018
CN 108790527 A 21-05-201%
EP 3491133 a1l 05-06-2019
us 2018030425 Al 01-02-2018
us 2022017883 Al 20-01-2022
us 2022025347 Al 27-01-2022
WO 2018022634 Al 01-02-2018

Us 2015218547 Al 18-07-2018% NONE

W) 2021082130 Al 14-05-2021 us 2021130835 Al 06-05-2021
WO 2021092130 Al 14-05-2021
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Iniernational Application No. PCT/U52°21 /058235

FURTHER INFORMATION CONTINVED FROM PCTASA/ 210

This Internaticnal Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-45, 47-103({all partially)

A maethod of modifying a target nucleic acid, the mathod
comprising: contacting the target nucleic mcid with (a) a
Type V CRISPR—-Cas effector protein; (b) a reverse
transcriptase, and (c) an extendad guide nucleic acid,
thareby modifying the target nucleic acid.

2. claims: 46 (completely); 1-45, 47-103 (partlally)

A method of medifying a target nucleic acid, the method
comprising: contacting the target nucleic acid with (a) a
Tyrpe II CRISPR—Cas effector protein; (b) a reverse
transcriptase, and (¢} an axtended guide nucleic acid,
thereby modifying the target nucleic acild.

3. claims: 104-136

A method of modifying a target nucleic acid, the method
comprising: contacting the target nuclelc acid at a first
site with (a) (1) a first CRISPR-Cas effactor protaln; and
(ii) a first extended guide nucleic acid (e.g., extended
CRISPR RMA, extended CRISPR DNA, extended orRNA, extended
erDNA) ; and (b) (i) a second CRISPR-Cas effector protein,
{(ii) a firet reverse tranecriptase; and{ii) a first guida
nucleic acid, thereby mcdifying the target nuclelc acid.

4. ¢laimg: 137-142

An extended guide nucleic acid comprising (i) a Type V
CRISPR nucleic acid or Type II CRISPR nucleic acid (Type II
or Type V CRISPR RNA, Type I1II or Type V CRISPR DNA, Type II
or Type V crRNA, Type II or Type V crDHA) and/or a Type V
CRISPR nucleic acld or Type II CRISPR nucleic acid and a
tracr nucleice acld (e.g., Type IT or Type V tracrRNA, Type
II or Type V tracrDMAa); and (ii) an extended portion
comprising a primer binding site and a reverse transcriptase
template (RT templata) (RTT).

5. claims: 143-154

A ceomplex comprising: (a) a Typa V CRISPR-Casz affactor
protein or a Type II CRISPR—Cas effecteor protein; {(b) a
reverse transcriptase, and (c) an extended guide nucleic
acid (e.g., extended CRISPR RNA, extended CRISPR DNA,
extended corRNA, extended crDNA) .
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Iniernational Application No. PCT/U52°21 /058235

FURTHER INFORMATION CONTINVED FROM PCTASA/ 210

6. claims: 155-162 {completely); 171-173(partially)

An expressiocn cassette codon optimized for expression in an
organism, comprising 5' to 3': (a) polynuclectide encoding a
prometer sequence , (k) a pelynuclectilde encodlng a Type V
CRISPR-Cas nucleage or a Type LI CRISPR-Caz nuclease that is
codon optimized for expression in the organism; (¢) a linker
sequence; and{d) a polynucleotide encecding a reverse
transcriptase that is coden-optimized for expressicn in the
organipm.

7. c¢laims: 163-170(completely); 171-173(partlally)

An expression cassette codon optimized for expression in a
plant, compriging: (a) a polynuclectide encoding a plant
specific promoter sequence, and (b) an extended guide
nucleic acid, wherein the extended guide nucleic acid
comprises an extended portion comprising at its 3' end a
primar binding site and an aedit to be incorporated inteo the
target nucleic acid, opticnally wherein the extendead guide
nucleic acid is comprised in an expression cassettae,
optionally wherein the extended guide nucleic acid is
oparably linked to a Pol II promoter.
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