w0 2023/077012 A8 I I 000 0000 0 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property =
Organization

International Bureau —/

(43) International Publication Date /

04 May 2023 (04.05.2023)

00 0RO O
(10) International Publication Number

WO 2023/077012 A8

WIPO I PCT

(51) International Patent Classification:
CO7K 14/745 (2006.01) AG61K 38/36 (2006.01)

(21) International Application Number:
PCT/US2022/078798

(22) International Filing Date:

27 October 2022 (27.10.2022)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

63/272.324 27 October 2021 (27.10.2021)  US
63/306,037 02 February 2022 (02.02.2022) US
63/369.864 29 July 2022 (29.07.2022) US

(71) Applicant: REGENERON PHARMACEUTICALS,
INC. [US/US]; 777 Old Saw Mill River Road, Tarrytown,
New York 10591 (US).

(72) Inventors: SABIN, Leah; c/o Regeneron Pharmaceuti-
cals, Inc., 777 Old Saw Mill River Road, Tarrytown, New
York 10591 (US). KYRATSOUS, Christos; c/o Regeneron
Pharmaceuticals, Inc., 777 Old Saw Mill River Road, Tar-
rytown, New York 10591 (US). PEFANIS, Evangelos; c/
o Regeneron Pharmaceuticals, Inc., 777 Old Saw Mill Riv-
er Road, Tarrytown, New York 10591 (US). MOLLER-
TANK, Sven; c/o Regeneron Pharmaceuticals, Inc., 777
Old Saw Mill River Road, Tarrytown, New York 10591
(US). KATAKOWSKI, Joseph; c/o Regeneron Pharma-
ceuticals, Inc., 777 Old Saw Mill River Road, Tarrytown,
New York 10591 (US). BAIK, Andrew; c/o Regeneron
Pharmaceuticals, Inc., 777 Old Saw Mill River Road, Tar-
rytown, New York 10591 (US). CYGNAR, Katherine;
c/o Regeneron Pharmaceuticals, Inc., 777 Old Saw Mill
River Road, Tarrytown, New York 10591 (US). SAMALI,
Poulami; c/o Regeneron Pharmaceuticals, Inc., 777 Old
Saw Mill River Road, Tarrytown, New York 10591 (US).
CALAFATI, Philip; c/o Regeneron Pharmaceuticals, Inc.,

(54) Title: COMPOSITIONS AND METHODS FOR EXPRESSING FACTOR IX FOR HEMOPHILIA B THERAPY

Lipid nanoparticle (LNF)

LNPFS

TRAAM

(a9 mRNA

FIG. 3

Adeno-associated virus (84Y)

REGVIH

Codon optimized CoG depleted
| Wiidtype FIX ;

(57) Abstract: Nucleic acid constructs and compositions that allow insertion of a FIX coding sequence into a target genomic locus such
as an endogenous ALB locus and/or expression of the FIX coding sequence are provided. The nucleic acid constructs and compositions
can be used in methods of introducing a F9 nucleic acid into a cell, methods of integration of a F9 nucleic acid into a target genomic
locus, methods of expression of FIX in a cell, and in methods of treating hemophilia B or FIX deficiency in a subject.
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