PATENTS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 17/638,355 Conf. No.: 6265

First Named Inventor : Feng Zhang, et al.

Filed : February 25, 2022

TC/AU : 1633

Examiner : Katherine R. Small

Customer No. : 198696

Docket No. : BROD-4800US

Title : CRISPR-ASSOCIATED MU TRANSPOSASE SYSTEMS

AMENDMENT AND RESPONSE

FILED VIA EFS-WEB

Commissioner:
In response to the Non-Final Office Action mailed June 6, 2025 (“Office Action™), please

enter and consider the amendments and remarks.

Certificate of EFS-WEB Transmission pursuant to 37 C.F.R. § 1.8

I hereby certify that this correspondence is being transmitted via the U.S. Patent and Trademark Office electronic
filing system (EFS-Web) to the USPTO, on September 5, 2025.

/Christopher D. Southgate/
Christopher D. Southgate, Ph.D., Esq.
Reg. No. 54,875



Response to Office Action mailed June 6, 2025. Attorney Docket No: BROD-4800US
U.S. Patent Application No. 17/638,355
Zhang et al.

AMENDMENT TO THE CLAIMS

1. (Currently amended) An engineered system for inserting a donor polynucleotide into a
target polynucleotide, the system comprising:

a. one or more CRISPR-associated Mu transposases, wherein the one or more CRISPR-

associated Mu transposases comprise a MuA, a MuB, a MuC, or a combination thereof;

b. one or more Cas proteins, wherein the one or more Cas proteins comprise one or

more Type I Cas proteins; and

c. aguide molecule that can form a complex with the Cas protein and directing sequence-

specific binding of the guide-Cas protein complex to the target polynucleotide.
2. (Canceled)
3. (Canceled)

4. (Original) The system of claim 3, wherein the one or more Type I Cas proteins comprises

Cas5, Cas6(i), Cas6(ii), Cas7, Cas 8, or a combination thereof.

5. (Original) The system of claim 1, wherein the one or more Cas proteins lacks nuclease
activity.

6. (Original) The system of claim 1, wherein the one or more Cas proteins has nickase
activity.

7. (Original) The system of claim 1, further comprising a donor polynucleotide.

8. (Withdrawn) The system of claim 6, wherein the donor polynucleotide comprises a

polynucleotide insert, a left element sequence, and a right element sequence.

0. (Previously Presented) The system of claim 6, wherein the donor polynucleotide:
a. introduces one or more mutations to the target polynucleotide,
b. corrects a premature stop codon in the target polynucleotide,
c. disrupts a splicing site,

d. restores a splice site, or
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10.

11.

12.

13.

14.

15.

16.

17.

18.

e. acombination thereof.

(Original) The system of claim 9, wherein the one or more mutations introduced by the
donor polynucleotide comprises substitutions, deletions, insertions, or a combination

thereof.

(Original) The system of claim 9, wherein the one or more mutations cause a shift in an

open reading frame on the target polynucleotide.

(Withdrawn) The system of claim 7, wherein the donor polynucleotide is between 100

bases and 30 kb in length.

(Original) The system of claim 1, wherein the target polynucleotide comprises a

protospacer adjacent motif on 5’ side of the target polynucleotide.
(Withdrawn) The system of claim 1, further comprising a targeting moiety.

(Currently amended) An engineered system for insertion of a donor polynucleotide into a
target polynucleotide, the system comprising one or more polynucleotides encoding:

a. one or more CRISPR-associated Mu transposases, wherein the one or more CRISPR-

associated Mu transposases comprise a MuA, a MuB, a MuC, or a combination thereof;

b. one or more Cas proteins, wherein the one or more Cas proteins comprise one or more

Type I Cas proteins; and

c. a guide molecule that can form a complex with the Cas protein and direct binding of

the guide-Cas protein complex to a target polynucleotide.
(Withdrawn) The system of claim 15, further comprising a donor polynucleotide.

(Withdrawn) The system of claim 16, wherein the donor polynucleotide comprises a

polynucleotide insert, a left element sequence, and a right element sequence.

(Withdrawn) The system of claim 1, comprising one or more polynucleotides or encoded

products of the polynucleotides in one or more loci in Table 6 or 7.



Response to Office Action mailed June 6, 2025. Attorney Docket No: BROD-4800US
U.S. Patent Application No. 17/638,355
Zhang et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(Withdrawn) The system of claim 1, comprising one or more polynucleotides or encoded

products of the polynucleotides or fragments thereof in Table 8 or 9.
(Previously Presented) A vector comprising the one or more polynucleotides of claim 15.
(Previously Presented) An engineered cell comprising the system of claim 1.

(Withdrawn) The engineered cell of claim 21, comprising one or more insertions made by

the system or the vector.

(Withdrawn - Previously Presented) The engineered cell of claim 21, wherein the cell is a

prokaryotic cell, a eukaryotic cell, or a plant cell.

(Withdrawn - Previously Presented) The engineered cell of claim 21, wherein the cell is a

mammalian cell, a cell of a non-human primate, or a human cell.

(Withdrawn - Previously Presented) An organism, or a population thereof, comprising the

engineered cell of claim 21.

(Withdrawn — Currently amended) A method of inserting a donor polynucleotide into a
target polynucleotide in a cell, the method comprises introducing to the cell:

a. one or more CRISPR-associated Mu transposases, wherein the one or more CRISPR-

associated Mu transposases comprise a MuA, a MuB, a MuC, or a combination thereof;

b. one or more Cas proteins, wherein the one or more Cas proteins comprise one or more

Type I Cas proteins; and

c. a guide molecule capable of binding to a target sequence on the target polynucleotide,
and designed to form a CRISPR-Cas complex with the one or more Cas proteins; and
d. adonor polynucleotide,
wherein the CRISPR-Cas complex directs the one or more CRISPR-associated Mu
transposases to the target sequence and the one or more CRISPR-associated Mu
transposases inserts the donor polynucleotide into the target polynucleotide at or near the

target sequence.

(Withdrawn) The method of claim 26, wherein the donor polynucleotide:
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28.

29.

30.

31.

32.

33.

34.

35.

a. introduces one or more mutations to the target polynucleotide,
b. corrects a premature stop codon in the target polynucleotide,
c. disrupts a splicing site,

d. restores a splice cite, or

e. acombination thereof.

(Withdrawn) The method of claim 26, wherein the one or more mutations introduced by
the donor polynucleotide comprises substitutions, deletions, insertions, or a combination

thereof.

(Withdrawn) The method of claim 26, wherein the one or more mutations causes a shift in

an open reading frame on the target polynucleotide.

(Withdrawn) The method of claim 26, wherein the donor polynucleotide is between 100
bases and 30 kb in length.

(Withdrawn) The method of claim 26, wherein one or more of components (a), (b), and (¢)

is expressed from a nucleic acid operably linked to a regulatory sequence.

(Withdrawn) The method of claim 26, wherein one or more of components (a), (b), and (¢)

is introduced in a particle.

(Withdrawn) The method of claim 32, wherein the particle comprises a ribonucleoprotein

(RNP).

(Withdrawn) The method of claim 26, wherein the cell is a prokaryotic cell, a eukaryotic

cell, or a plant cell.

(Withdrawn) The method of claim 26, wherein the cell is a mammalian cell, a cell of a non-

human primate, or a human cell.
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REMARKS

Status of the Claims

Claims 1, 4-22, and 26-35 are pending, with claims 1, 15, and 26 being independent.
Claims 1, 15, and 26 are amended. Claims 2-3 are canceled without prejudice or disclaimer as to
the subject matter recited therein. Claims 8, 12, 14, 1619, 22, and 26-35 are withdrawn as being

drawn to a non-elected invention. No new matter has been added.

Objections to the Drawings

In the Office Action, the Examiner objects to the drawings for formality issues. Applicants
submit replacement sheets of the drawings to address these issues. Accordingly, withdrawal of the

objection is respectfully requested.

Claim Rejections Under 35 U.S.C. §102(a)(1)

In the Office Action, the Examiner rejected claims 1, 3-7, 9-11, 13, 15, and 20 under 35
U.S.C. §102(a)(1) as allegedly being anticipated by Qi (WO 2019/051278 “Qi”) and claims 1, 2,
5,6,7,9, 10, and 15 under 35 U.S.C. §102(a)(1) as allegedly being anticipated by Mellor (WO
2017/123758 “Mellor™).

Applicant respectfully traverses the rejections.

Applicant has amended claim 1 to incorporate all the limitations of claims 2 and 3, now
canceled. Accordingly, the Applicant submits that the rejections under 35 U.S.C. § 102(a) do not

apply to the claims as currently presented. Withdrawal of the rejections is respectfully requested.

Provisional Obvious-Type Double Patenting Rejections Based On Co-pending Applications

In the Office Action, the Examiner provisionally rejected claims 1, 3, and 5 on the grounds
of non-statutory double patenting as allegedly being unpatentable over:

1. claims 1, 7, 11, 29, and 37 of co-pending Application No. 17/928,355;

ii. claim lof co-pending Application No. 19/043,619;

iii. claim 1 of co-pending Application No. 18/269,813;

iv. claim 1 of co-pending Application No. 18/248,252; and

V. claim 1 of co-pending Application No. 17/773,104.

Applicant respectfully disagrees and traverses these rejections.
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The issue of whether there is indeed double patenting is contingent upon whether the
remarks herewith are considered and entered, and, if so, whether the Office believes there is
overlap with claims ultimately allowed in the application. Upon a finding of otherwise allowable
subject matter, where the provisional double patenting rejection is the only issue remaining in
prosecution, and the Office believes there is overlap with claims ultimately allowed in the
application, a Terminal Disclaimer will be considered only to expedite prosecution. Otherwise,
Applicant respectfully requests that the non-statutory double patenting issues be held in abeyance

until an agreement is reached regarding allowable subject matter.
No Waiver

All of Applicant’s arguments and amendments are without prejudice or disclaimer.
Applicant may not have addressed each specific rejection of the independent and dependent claims
because Applicant submits that the independent claims are allowable, as discussed above.
Applicant has not acquiesced to any such rejection and reserves the right to address the

patentability of any additional claim features in the future.
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CONCLUSION

Applicant submits the foregoing as a complete response to the Office Action. Applicant
submits that this Amendment and Response places 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 the 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-4800US.

JOHNSON, MARCOU, ISAACS & NIX, LLC Respectfully submitted,
PO Box 691
Hoschton, GA 30548
Tel: 912.257.4864
198696
CUSTOMER NUMBER Attorney for Applicant
docketing@jmin.com

/Christopher D. Southgate/

Christopher D. Southgate, Ph.D., J.D.
Reg. No. 54,875
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