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AMENDMENT

In the Claims

Please amend the claims as follows. This listing of claims will replace all prior versions

and listings of claims in this application.

1-50. (Canceled)

51. (Currently amended) [[A]] An engineered composition for modifying a target RNA
sequence, said engineered composition comprising:

(a) a Cas13b effector protein comprising any one of amino acid sequences of SEQ

ID NO: 31-38,_or a functional variant thereof, a homologue or an orthologue
thereof,

(b) an engineered guide molecule capable of forming a complex with the Cas13b

effector protein, and

(c) one or more heterologous functional domains,

wherein the one or more functional domains are heterologous to the CRISPR-Cas

13b protein,
wherein the engineered guide molecule is—eapable—offorming—a—CRISPR-Cas
complex with the Cas13b effector protein and comprises

1) a guide sequence that replaces a spacer sequence encoded by the naturally

occurring guide RNA with a new sequence that reprograms the CRISPR-
Cas complex to bind a new target RNA sequence, and that-directssequence-

said target RNA sequence, and
i1) [[(b)]] a direct repeat sequence,

wherein the engineered cuide RNA can direct sequence-specific binding of the

complex to the new target RNA sequence,




Response to Office Action mailed May 28, 2025. Attorney Docket No: BROD-2780US
U.S. Patent Application No. 18/349,707
Coxetal.

52.

53.

54.

55.

56.

57.

58.

elfector protein of (a), and

one-or-spore-rucleie-aeids-andlor-amino-acid-seguences-wih-which-the-esgincered-guide

domaine-arg-assouiated-1n-nature(Previously Presented) The engineered composition of

claim 51, wherein the Cas13b effector protein is a catalytically inactive Cas13b effector

protein.

(Currently amended) The engineered composition of claim 51, wherein the Cas13b effector

protein comprises one or more mutations in a Cas 13b -twe HEPN domain[[s]].

(Currently amended) The engineered composition of claim 51, wherein the Cas13b effector
protein comprises a mutation in one or more of positions HHZHA RHF7Aer HHS82A
R128A, H133A, R1056A, or HI060A of the Cas13b effector protein of SEQ ID NO: 65

32, or at analogous amino acid positions eerresponding-thereto-of in-a Cas13b ortholog.

(Previously Presented) The engineered composition of claim 51, wherein the Cas13b

effector protein is truncated.

(Previously Presented) The engineered composition of claim 55, wherein the Cas13b
effector protein is a truncated functional variant of a corresponding wild type Cas13b

effector protein.

(Previously Presented) The engineered composition of claim 56, wherein the Cas13b

effector protein corresponds to nucleotides 1-984 of Prevotella sp. P5-125 Cas13b.

(Previously Presented) The engineered composition of claim 55, wherein the Cas13b

effector protein is catalytically inactive.

(Currently amended) The engineered composition of claim 51, wherein the engineered
guide sequence hybridizes to a target RNA sequence comprising an adenine to form an
RNA duplex, wherein the guide sequence comprises a non-pairing cytosine at a position

corresponding to said adenine, resulting in an A-C mismatch in the RNA duplex formed.
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59.

60.

61.

62.

63.

64.

65.

66.

67.

(Currently amended) The engineered composition of claim 51, wherein the engineered
guide sequence comprises more than one mismatch corresponding to different adenosine
sites in the target RNA sequence, or wherein two guide molecules are used, each
comprising a mismatch corresponding to a different adenosine site in the target RNA

sequence.

(Previously Presented) The engineered composition of claim 51, wherein the one or more
heterologous functional domains modifies the target RNA sequence by converting an

adenosine to inosine.

(Currently amended) The engineered composition of claim 61, wherein the one or more

heterologous functional domains eemprises-comprise an adenosine deaminase.

(Currently amended) The engineered composition of claim 62, wherein the adenosine

deaminase is fused to a-the N- or C-terminus of the Cas13b effector protein.

(Currently amended) The engineered composition of claim 63, wherein the adenosine

deaminase is fused by-to a linker.

(Previously Presented) The engineered composition of claim 64, wherein the linker is

(GGGGS)-11, GSGs, or SGRETPGTSESATPES (XTEN) (REQ 1D NG 154)

(Previously Presented) The engineered composition of claim 62, wherein the adenosine

deaminase is linked to an adaptor protein and the guide molecule.

(Currently amended) The engineered composition of claim 62, wherein the catalytically
inactive Cas13b effector protein comprises an aptamer sequence capable of binding to an
adaptor protein, wherein the adaptor protein is selected from any one of MS2, PP7, Q3, F2,
GA, fr, JP501, M12, R17, BZ13, JP34, JP500, KU1, M11, MX1, TW18, VK, SP, FI, ID2,
NL95, TW19, AP205, $Cb5, $Cb8r, ¢Cb12r, $Cb23r, 7s, and PRR1.

(Previously Presented) The engineered composition of claim 62, wherein the adenosine

deaminase is an RNA-specific adenosine deaminase or catalytic domain thereof.
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

(Currently amended) The engineered composition of claim 68, wherein the RNA-specific

adenosine deaminase is an adenosine deaminase acting on RNA (ADAR) protein.

(Previously Presented) The engineered composition of claim 69, wherein the ADAR is

human ADAR (huADAR) and/or ADAR1 or ADAR2, or a catalytic domain thereof.

(Previously Presented) The engineered composition of claim 70, wherein the ADAR is

huADAR or a catalytic domain thereof.

(Previously Presented) The engineered composition of claim 69, wherein the ADAR is a
mutated hADAR2d comprising mutation E488Q or a mutated hADARI1d comprising
mutation E1008Q.

(Previously Presented) The engineered composition of claim 51, wherein the Cas13b
effector protein comprises one or more heterologous nuclear export signals (NES) or

nuclear localization signals (NLS).

(Previously Presented) The engineered composition of claim 73, wherein the NES is an

HIV Rev NES or MAPK NES.

(Currently amended) The engineered composition of claim 73, wherein the heterologous

NES or NLS is fused atto athe C-terminal of the Cas13b effector protein.

(Previously Presented) The engineered composition of claim 51, wherein the target RNA

sequence is within a cell.

(Previously Presented) A cell comprising the engineered composition of claim 51.
(Previously Presented) The cell of claim 77, wherein the cell is a prokaryotic cell.
(Previously Presented) The cell of claim 77, wherein the cell is a eukaryotic cell.

(Previously Presented) The eukaryotic cell of claim 79, wherein the cell is a mammalian

cell, a human cell, a non-human animal cell, or a plant cell.

(Previously Presented) A cell line comprising the cell of claim 79, or progeny thereof.
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81. (Previously Presented) A non-human animal comprising the cell of any one of claims 79.

82.  (Previously Presented) A plant comprising the cell of claim 79.

83. (Withdrawn) A method of prophylactically or therapeutically treating a subject in need
thereof, comprising the engineered composition of claim 51.

84. (Withdrawn) A method of prophylactically or therapeutically treating a subject in need
thereof, comprising the cell of claim 79.

85. (Withdrawn - Currently amended) A method of modifying a target RNA sequence, said

method comprising delivering to said target RNA sequence an engineered composition
comprising:
(a) a CRISPR-Casl3b effector protein comprising any one of the amino acid

sequences of SEQ ID NO: 31-38, or a functional variant thereof, a homologue

or an orthologue thereof,

(b) anengineered guide molecule (gRNA) capable of forming a complex with the

Cas13b effector protein, and

(c) one or more heterologous functional domains bound to the CRISPR-Cas 13b-

gRNA complex,

wherein the one or more functional domains are heterologous to the CRISPR-Cas

13b protein,
wherein the engineered guide molecule is—eapable—offorming—a—CRISPR-Cas
complex with the Casl3b eflector protein and comprises
(1) a guide sequence that replaces a spacer sequence encoded by the naturally
occurring guide RNA with a new sequence that-directssequence-spectic-binding to-atarget
RNA-sequence-other-than-anaturally-occurrines Ca b-protespacerand-that reprograms

the CRISPR-Cas complex to bind satd-a new target RNA sequence, and

(bil) a direct repeat sequence,

wherein the engineered guide RNA can direct sequence-specific binding of the

complex to the new target RNA sequence.
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86.

87.

88.

89.

90.

Cast3b-effector-protein-andior-the-one-or-more-heterelogous-functionsl-domatns-in-their

(Withdrawn) The method of claim 86, wherein the one or more heterologous functional

domains modifies the target RNA sequence by converting adenosine to inosine.

(Withdrawn) The method of claim 87, wherein the one or more heterologous functional

domains comprises an adenosine deaminase.

(Withdrawn) The method of claim 88, wherein the Cas13b effector protein, engineered
guide molecule, and a coding sequence of the adenosine deaminase, are delivered as one

or more polynucleotide molecules or as a ribonucleoprotein complex.

(Withdrawn) The method of claim 89, wherein the Cas13b effector protein, engineered
guide molecule, and coding sequence of the adenosine deaminase are delivered by means

of particles, vesicles, or one or more viral vectors.

(New) The engineered composition of claim 51, wherein the one or more heterologous

functional domains are covalently bound to the CRISPR-Cas 13b effector domain.
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REMARKS

Status of the Claims

Claims 51-91 are pending, with claims 51 and 86 being independent. Claims 51, 53-54,
59-60, 62-64, 67, 69, 75, and 86 are amended. Claims 1-50 are canceled without prejudice or
disclaimer as to the subject matter recited therein. Claims 84-90 are withdrawn pursuant to the
Restriction Requirement of October 10, 2024. Claim 91 is new.

No new matter is added.

Claim Rejections under 35 U.S.C. § 101

Claims 5153, 61, and 76-78 stand rejected under 35 U.S.C. § 101 as allegedly being
directed to unpatentable subject matter.
Applicant respectfully submits that the rejection does not apply to the claims as presently

presented. Withdrawal of the rejection is respectfully requested.

Claim Rejection under 35 U.S.C. § 112(b)

Claims 51-83 are rejected under 35 U.S.C. § 112(b) as allegedly being indefinite.
Claim 51 - Heterologous functional domain

Claim 51 is amended to require that the one or more functional domains are heterologous
to the CRISPR-Cas 13b-gRNA complex. According to the Merriam-Webster dictionary, the plain

meaning of the term ‘heterologous’ means “derived from a different species.”
Claim 54 - Mutations R116A, H121A, R1177A, and H1182A4

According to the Examiner, claim 54 is indefinite, stating:

Claim 54 was previously further indefinite in that it is drawn to the composition of
claim 51, wherein the Cas13b effector protein comprises a mutation in one or more
of positions R116A. This is indefinite on the basis that elected SEQ ID NO:32
comprises a "S" at position 116, not a "R". Thus the Cas13b effector protein of SEQ
ID NO:32 cannot comprise a mutation in one or more of positions R116A. Further
even if the elected SEQ ID NO:32 had a "R" at position 116, such as SEQ ID
NO:31, claim 51 does not allow any mutations of the recited Cas13b amino acid
sequences 31-38. Thus accordingly, claim 54 does not properly depend from claim
51...
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Claim 51 is amended to require:

(a) a Cas13b effector protein comprising any one of amino acid sequences of SEQ
ID NO: 31-38, or a functional variant thereof, a homologue or an orthologue
thereof ... (Emphasis added)

Claim 54, as originally filed, required:

The composition of claim 51, wherein the Cas13b effector protein comprises a

mutation in one or more of positions R116A, H121A, R1177A, and H1182A of

Casl13b effector protein originating from Bergeyella zookelcum ATCC 43767 or

amino acid positions corresponding thereto of a Cas13b ortholog.

The Casl3b effector protein originating from Bergeyella zookelcum ATCC 43767
corresponds to the amino acid sequence of SEQ ID NO: 65. SEQ ID NO: 32 is the amino acid
sequence of a Cas13b ortholog from Prevotella intermedia. To identify the positions of the claimed

mutations within the amino acid sequence of SEQ ID NO: 32, the amino acid sequence of SEQ ID
Nos: 65 was aligned with that of SEQ ID NO: 32 as shown in the Tables below.

116

SEQ ID NO: 65
R116A
H121A

K

SEQ ID NO: 32
R128A
H133A

Y

121
A

133
A

1182
SEQ ID NO: 65 A H
R1177A
H1182A A
1060
SEQID NO: 32 s
R1056A
H1060A A

The mutations R116A, HI121A, R1177A, and H1182A of SEQ ID NO: 65, therefore,
correspond to mutations R128A, H133A, R1056A, and H1060A, respectively, in SEQ ID NO: 32.

Claim 54 is amended accordingly.



Response to Office Action mailed May 28, 2025. Attorney Docket No: BROD-2780US
U.S. Patent Application No. 18/349,707
Coxetal.

Claim Rejection under 35 U.S.C. § 112(d)

Claim 54 stands rejected under 35 U.S.C. § 112(b) as allegedly being of improper
dependent form. Applicant respectfully submits that the rejection does not apply to the claim as

presently presented. Withdrawal of the rejection is respectfully requested.

CONCLUSION

Applicant submits the foregoing as a complete response to the Office Action. Applicant
submits that this Amendment and Response place the application in condition for allowance and
respectfully requests such action. If any issues can be resolved with an Examiner's Amendment or
a telephone conference, please contact Applicant's representative at 478.292.5119.

No additional fees are believed due for consideration of this paper. However, the
Commissioner is hereby authorized to charge any fee deemed necessary for consideration of this
paper, including any extension of time fees or additional claim fees, or to credit any overpayment

to Deposit Account Number 50-5193, reference number BROD-2780US-CON.

JOHNSON, MARCOU, ISAACS & NIX, LLC Respectfully submitted,
PO Box 691
Hoschton, GA 30548
Tel: 478.292.5119
198696
CUSTOMER NUMBER ]
docketing@jmin.com Christopher D. Southgate, Ph.D., Esq.
Reg. No. 54,875

/Christopher D. Southgate/

Attorney for Applicant
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628ED8CF575EE47441E7AA23C4A440DCD8268883123753764
531BC3F36042850A93EASEBEFE8SBB26ED67944D61FB3523B0
F7463FE929021D1B7AFE413EB934D0
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as

described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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