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goooon
AACGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCC
CAAATGAAAATATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTC
AAACTAAATCTACTCGTTCGCAGAATTGGGAATCAACTGTTACATGGAATGAAACTT
CCAGACACCGTACTTTAGTTGCATATTTAAAACATGTTGAGCTACAGCACCAGATTC
AGCAATTAAGCTCTAAGCCATCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTA
AAGGTACTCTCTAATCCTGACCTGTTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAG
CTCGAATTAAAACGCGATATTTGAAGTCTTTCGGGCTTCCTCTTAATCTTTTTGATGC
AATCCGCTTTGCTTCTGACTATAATAGTCAGGGTAAAGACCTGATTTTTGATTTATGG
TCATTCTCGTTTTCTGAACTGTTTAAAGCATTTGAGGGGGATTCAATGAATATTTATG
ACGATTCCGCAGTATTGGACGCTATCCAGTCTAAACATTTTACTATTACCCCCTCTGG
CAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTTGGTTTTTATCGTCGTCTGGTAAAC
GAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGTAATTCCTTTTGGCGTTATGTAT
CTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTGATGAATCTTTCTACCTGTAA
TAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTTTCTTCCCAACGTCCTGACT

10

20



(54) JP 2020-534795 A 2020.12.3

goooogag

GGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCACAATGATTAAAGTTGA
AATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTTCTCGTCAGGGCAA
GCCTTATTCACTGAATGAGCAGCTTTGTTACGTTGATTTGGGTAATGAATATCCGGTT
CTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTCTGTACACC
GTTCATCTGTCCTCTTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACCGTCTGC
GCCTCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTATCAG
GCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGTC
AAAGATGAGTGTTTTAGTGTATTCTTTCGCCTCTTTCGTTTTAGGTTGGTGCCTTCGT
AGTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGT
CCTCAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAG
GGTGACGATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATA
TATCGGTTATGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAA
GCTGTTTAAGAAATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCT
CCTTTTGGAGCCTTTTTTTTTGGAGATTTTCAACATGAAAAAATTATTATTCGCAATT
CCTTTAGTTGTTCCTTTCTATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAA
AACCCCATACAGAAAATTCATTTACTAACGTCTGGAAAGACGACAAAACTTTAGATC
GTTACGCTAACTATGAGGGTTGTCTGTGGAATGCTACAGGCGTTGTAGTTTGTACTG
GTGACGAAACTCAGTGTTACGGTACATGGGTTCCTATTGGGCTTGCTATCCCTGAAA
ATGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGTTCTGAGGGTGGC
GGTACTAAACCTCCTGAGTACGGTGATACACCTATTCCGGGCTATACTTATATCAAC
CCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAAACCCCGCTAATCCTAATCCT
TCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTCAGAATAATAGGTTCCGAA
ATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCG
TTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGTATGACGCTTACT
GGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGGATCCATTCG
TTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCG
GCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCG
GTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG
ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCC
GATGAAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGAT
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TACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATG
GTGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTG
ATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGT
TGAATGTCGCCCTTTTGTCTTTAGCGCTGGTAAACCATATGAATTTTCTATTGATTGT
GACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTA
TGTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCA
GTTCTTTTGGGTATTCCGTTATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTT
CGGCTATCTGCTTACTTTTCTTAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCA
TTGTTTCTTGCTCTTATTATTGGGCTTAACTCAATTCTTGTGGGTTATCTCTCTGATAT
TAGCGCTCAATTACCCTCTGACTTTGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAAT
GCGCTTCCCTGTTTTTATGTTATTCTCTCTGTAAAGGCTGCTATTTTCATTTTTGACGT
TAAACAAAAAATCGTTTCTTATTTGGATTGGGATAAATAATATGGCTGTTTATTTTGT
AACTGGCAAATTAGGCTCTGGAAAGACGCTCGTTAGCGTTGGTAAGATTCAGGATA
AAATTGTAGCTGGGTGCAAAATAGCAACTAATCTTGATTTAAGGCTTCAAAACCTCC
CGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTCTTAGAATACCGGATAAGCCTT
CTATATCTGATTTGCTTGCTATTGGGCGCGGTAATGATTCCTACGATGAAAATAAAA
ACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATACCCGTTCTTGGAATGA
TAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTAAATTAGGATGGGA
TATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGCGTTCTGCATTA
GCTGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTTTTGTCGGTA
CTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATGTTGGCGT
TGTTAAATATGGCGATTCTCAATTAAGCCCTACTGTTGAGCGTTGGCTTTATACTGGT
AAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATTCC
GGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAA
ATTTAGGTCAGAAGATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCGTTC
TTTGTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAA
GCCGGAGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAATTCACTATTGA
CTCTTCTCAGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAA
TTAATTAATAGCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTA
TGTACTGTTTCCATTAAAAAAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTT
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GTTTTCTTGATGTTTGTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTC
GCCTCTGCGCGATTTTGTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTT
TCTCCCGATGTAAAAGGTACTGTTACTGTATATTCATCTGACGTTAAACCTGAAAAT
CTACGCAATTTCTTTATTTCTGTTTTACGTGCTAATAATTTTGATATGGTTGGTTCAAT
TCCTTCCATAATTCAGAAGTATAATCCAAACAATCAGGATTATATTGATGAATTGCC
ATCATCTGATAATCAGGAATATGATGATAATTCCGCTCCTTCTGGTGGTTTCTTTGTT
CCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACGTTCGGGCAAAGGAT
TTAATACGAGTTGTCGAATTGTTTGTAAAGTCTAATACTTCTAAATCCTCAAATGTAT
TATCTATTGACGGCTCTAATCTATTAGTTGTTAGTGCACCTAAAGATATTTTAGATAA
CCTTCCTCAATTCCTTTCTACTGTTGATTTGCCAACTGACCAGATATTGATTGAGGGT
TTGATATTTGAGGTTCAGCAAGGTGATGCTTTAGATTTTTCATTTGCTGCTGGCTCTC
AGCGTGGCACTGTTGCAGGCGGTGTTAATACTGACCGCCTCACCTCTGTTTTATCTTC
TGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTAGGGCTATCAGTTCGCGCA
TTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGTATTCTTACGCTTTCAG
GTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATTACTGGTCGTGTGAC
TGGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGTCAAAATGTAGG
TATTTCCATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTTCTGGATATT
ACCAGCAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTATTACTAAT
CAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTCGGT
GGCCTCACTGATTATAAAAACACTTCTCAAGATTCTGGCGTACCGTTCCTGTCTAAA
ATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCCAACGAGGAAAGCACG
TTATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGC
GGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGC
CCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAA
GCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGAC
CCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACG
GTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAA
CTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCC
GATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTT
TAACAAAATATTAACGTTTACAATTTAAATATTTGCTTATACAATCTTCCTGTTTTTG
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NKRVGHVYKKAFMQVVEADMLSKGLLGGEAWSSWHKEDSIHVGVRCIEMLIESTGMV
SLHRQNAGVVGQDSETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTGITGGGY
WANGRRPLALVRTHSKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITK
WKHCPVEDIPAIEREELPMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFML
EQANKFANHKAIWFPYNMDWRGRVYAVSMFENPQGNDMTKGLLTLAKGKPIGKEGYY
WLKIHGANCAGVDKVPFPERIKFIEENHENIMACAKSPLENTWWAEQDSPFCFLAFCFE
YAGVQHHGLSYNCSLPLAFDGSCSGIQHFSAMLRDEVGGRAVNLLPSETVQDIYGIVAK
KVNEILQADAINGTDNEVVTVTDENTGEISEKVKLGTKALAGQWLAYGVTRSVTKRSV
MTLAYGSKEFGFRQQVLEDTIQPAIDSGKGLMFTQPNQAAGYMAKLIWESVSVTVVAA
VEAMNWLKSAAKLLAAEVKDKKTGEILRKRCAVHWVTPDGFPVWQEYKKPIQTRLNL
MFLGQFRLQPTINTNKDSEIDAHKQESGIAPNFVHSQDGSHLRKTVVWAHEKYGIESFA
LIHDSFGTIPADAANLFKAVRETMVDTYESCDVLADFYDQFADQLHESQLDKMPALPA
KGNLNLRDILESDFAFAWTRAANDENYNYALAA* ( EE5I&ES 135)
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MIKIATRKYLGKQNVYDIGVERDHNFALKNGFIASNCENKYSIGLAIGTNS

VGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTR
RKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTI
YHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQ
LFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSN
FDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKA
PLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYK
FIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKD
NREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERM
TNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFK
TNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENED
ILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQ
SGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIK
KGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGS
QILKEHPVENTQLQNEKLYLYYLQNGRDMY VDQELDINRLSDYDVDAIVPQSFLKDDSI
DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLS
ELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKD
FQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQ
EIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLS
MPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVV
AKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIKLPKYSLFELE
NGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKH
YLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKY

FDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSGGSMTNLSDIIEKETGKQ
LVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDS
NGENKIKML* ( ER3&= 139)
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Intsrnational application No.

INTERNATIONAL SEARCH REPORT PCTAUS2018/044242

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

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

a. forming part of the international applicaticn as filed:
in the form of an Annex G/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13#er.1{a) for the purposes of international search
ohly in the form of an Annex G/ST.25 text file.

c. D furnished subsequent te the internatienal filing date for the purposes of international search enly:

D in the form of an Annex G/ST.25 texd file (Rule 13ber.1{a}).

D an papar or in the form of an imaga fils (Rule 13#+.1{b) and Administretive Instructions, Section 713).

2 D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent 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.

3. Additional comments:

Form PCT/ISA/210 {continuation of first shast (1)) (January 2015)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/US2018/044242
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 17(2){a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos..

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

see additional sheet

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

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

4. No required additional search fees were timely paid by the applicant. Consedguently, this international search report is
restricted to the invention first mentioned in the olaims; it is covered by elaims Nos.:

1-10(completely); 89-93, 108, 110, 116-121, l42(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/044242
A. CLASSIFICATION OF SUBJECT MATTER

INV. CO7K14/32 C12nN9/22 C12N9/24 C12N9/78
ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED
Minimum cocumsntation searchaed (classification aystam followed by clasaification saymbaole)

CO7K Cl2N

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Elactronic data base Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, WPI Data, BIOSIS, Sequence Search, EMBASE, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.
X WO 2017/070632 A2 (HARVARD COLLEGE [US]) 1-10,
27 April 2017 (2017-04-27) 89-93,
108,110,
116-121,
142

paragraph [0005] - paragraph [0284];
claims 1-302; sequences 1-5808

X US 2015/165054 A1 (LIU DAVID R [US] ET AL) 1-10,
18 June 2015 (2015-06-18) 89-93,
108,118,
116-121,
142

column 4 - column 13; examples 1-6

_____ .

Further documents are listed in the oontinuation of Box G. See patent family annex.

* Special categories of cited documents :

'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand

"A" decument defining the general state of the art which is not considered the prinoiple or theory underlying the invention

to be of particular relevancs
"E" earfier application or patent but published on or after tha intarnational "¥* document of particuler relevanca; the claimed invention cannot ba
filing data oonsicered novel or cannot be considered to involve an inventive
Lt do_oumentwhilolr_\ rlne.ythrqulr_ tloubts on priority I_ole.im_(s) or which is step when the document is taken akine
citad to the pt. 1date of citation or other "¥* document of particu lar relevance; the elaimed invention cannat be
considarad to invelve an inventive atep when the decument ia

special reason [as ap‘eci‘lied)

"O" gooument referring to an oral disclosure, use, exhibition or other oombined with ane or more other such dosuments, sush combination
Means baing obvious to a parsan skillad in the art
"P* document published prior to the intemational filing date but later than
the priority date claimed '&" dooument member of the same patent family
Date of the actual completicn of the int tional search Date of mailing of the intemational search repart
18 September 2018 21/11/2018
Name and mailing addreas of the [SA/ Autharized officer

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HY Rjswik

Tel, (+31.70) 340-2040, .
Foncea1-70) 346 8018 Seranski, Peter

Form PCTASA210 (second eheet] {(April 2005)

page 1 of 2
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INTERNATIONAL SEARCH REPORT

JP 2020-534795 A 2020.12.3

International application No

PCT/US2018/044242
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category® | Gitation of dooument, with indication, where appropriate, of the rel p g Relevant {o claim No.
A EP 3 115 457 Al (NAT UNIV CORP KOBE UNIV 1-10,
[JP]) 11 January 2017 (2017-01-11) 89-93,
108,110,
116-121,
142
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-10{completely); 89-93, 108, 110, 116-121,
142 (partially)

A cytidine deaminase comprising an amino acid sequence that
is at Teast 80%, 85%, 90%, 95%, 98%, 99%, or 99.5% identical
to amino acid residues 2-162 of SEQ ID NO: 1, wherein the
cytidine deaminase comprises one or more mutations selected
from the group consisting of H102Xi , D104X2 , and V115X3
relative to SEQ ID NO: 1, or a corresponding mutation(s) in
another cytidine deaminase, wherein X1 is any amino acid
other than H, X2 is any amino acid other than D, and X3 is
any amino acid other than V; Nucleic acid encoding said
protein; vector; cell, kit;

2. claims: 11-29{completely); 89-53, 108, 110, 116-121,
142 (partially)

A cytidine deaminase comprising an amino acid sequence that
is at Teast 80%, 85%, 90%, 95%, 98%, 99%, or 99.5% identical
to amino acid residues 3-229 of SEQ ID NO: 2, wherein the
cytidine deaminase comprises one or more mutations selected
from the group consisting of E4Xi , VIOXZ2 , E31X3 , Y40X4 ,
E95X5 , H109X6 , H122X7 , D124X8 , R126X9 , R154X10 ,
N158X11 , Al65X12 , P201X13 , F205X14 , and 1208XI5 relative
to SEQ ID NO: 2, or a corresponding mutation(s) in another
cytidine deaminase, wherein X1 , X3 , and X5 are any amino
acid other than E, X2 is any amino acid other than V, X4 is
any amino acid other than Y, X6 and X7 are any amino acid
other than H, X8 is any amino acid cother than D, X9 and X10
are any amino acid other than R, X11 is any amino acid other
than N, X12 is any amino acid other than A, X13 is any amino
acid other than P, X14 is any amino acid other than F, and
X15 is any amino acid other than I; Nucleic acid encoding
said protein; vector; cell, kit;

3. claims: 30-47(completely); 89-93, 108, 110, 116-121,
142 (partially)

A cytidine deaminase comprising an amino acid sequence that
is at Teast 80%, 85%, 90%, 95%, 98%, 99%, or 99.5% identical
to amino acid residues 2-208 of SEQ ID NO: 3, wherein the
cytidine deaminase comprises one or more mutations selected
from the group consisting of H160X1 , F23X2 , V75X3 , K120X4
, AlZ3X5 , C158X6 ,1193X7 ,1195X8 , and V197X9 relative to
SEQ ID NO: 3, or a corresponding mutation(s) in another
cytidine deaminase, wherein X1 , is any amino acid other
than H, X2 is any amino acid other than F, X3 and X9 are any
amino acid other than V¥, X4 is any amino acid other than K,
X5 is any amino acid other than A, X6 is any amino acid
other than C, and X7 and X8 are any amino acid other than I.
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4. claims: 48-64(completely); 89-93, 108, 110, 116-121,
142 (partially)

A cytidine deaminase comprising an amino acid sequence that
is at Teast 80%, 85%, 90%, 95%, 98%, 99%, or 99.5% identical
to amino acid residues 3-229 of SEQ ID NO: 4, wherein the
cytidine deaminase comprises one or more mutations selected
from the group consisting of E4X1 , H122X2 , D124X3 , R154X4
» Al65X5 , P201X6 , and F205X7 relative to SEQ ID NO: 4, or
a corresponding mutation(s) in another cytidine deaminase,
wherein X, is any amino acid other than E, X2 is any amino
acid other than H, X3 is any amino acid other than D, X4 is
any amino acid other than R, X5 is any amino acid other than
A, X6 is any amino acid other than P, and X7 is any amino
acid other than F.

5. claims: 65-88, 94-107, 109, 111-115, 122-146(completely);
116-121, 142(partially)

A fusion protein comprising: (i) a nucleic acid programmable
DNA binding protein (napDNAbp);({ii) the cytidine deaminase
of any one of claims 1-864; and(iii) a uracil glycosylase
inhibitor domain (UGI).

6. claims: 143-147, 164(completely); 165(partially)

A fusion protein comprising an RNA polymerase fused to a
degron tag, optionally wherein the degron tag comprises an
amino acid sequence that is at least 80%, 85%, 90%, 95%,
98%5 99%, or 100% identical to AANDENYNYALAA (SEQ ID NO:
134).

7. claims: 148-153(completely); 165-176(partially)

A fusion protein comprising a cytidine deaminase fused to an
N-intein, optionally wherein the fusion comprises an amino
acid sequence that is at least 80%, 85%, 90%, 95%, 98%, 99%,
or 100% identical to Seq-ID-N°136

8. claims: 154-158(completely); 165-176(partially)

. A fusion protein comprising a Cas9 domain, a uracil DNA
glycosylase inhibitor (UGI) domain, and a C-intein,
optionally wherein the fusion comprises an amino acid
sequence that is at least 80%, 85%, 90%, 95%, 98%, 99%, or
100% identical to Seq-ID-N°138

9. claims: 159-163
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A fusion protein comprising a uracil-DNA hinding protein and
a transcriptional activator.
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