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FIG. 1A

(57) Abstract: Engineered fusion proteins comprising a self-excising degron for controlling protein production are disclosed. In par-
ticular, the inventors have constructed fusion proteins comprising a degron connected to a protein of interest through a cleavable
linker comprising a hepatitis C virus (HCV) protease site. The degron can be removed from the protein of interest by a czs-encoded
HCV protease such that the protein of interest can be produced with minimal structural modification. Clinically available HCV pro -
tease inhibitors can be used to block protease cleavage such that the degron is retained atter inhibitor addition on subsequently syn -
thesized protein copies. The degron when attached causes rapid degradation of the linked protein. Such fusions of a degron to a pro-
tein of interest will be especially useful when control over protein production with minimal structural modification is desired.
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Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino 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 intemational application as filed:
[ )] inthe form of an Annex C/ST.25 text file.
[:I on paper or in the form of an image file.

b. I___J furnished together with the international application under PCT Rule 13ter. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13/er.1(a)).
l:l on paper or in the form of an image file (Rule 13ser. 1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 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 sheet (1)) (January 2015)
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

I. D Claims Nos.:

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

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-***-Please see supplemental page-***-

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required adqitiona} search fees were timely paid by the applicant. Cpnsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-41 and 67-69

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

D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-***-Continued from Box No. IIl: Observations where unity of invention is lacking-"**-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, Claims 1-44 and 67-69 are directed toward a degron comprising an amino acid sequence having at least 80% identity to an
amino acid sequence of SEQ ID NO: 1, wherein the degron is capable of promoting degradation of a polypeptide; and fusion proteins,
cells, organoids, and methods and kits associated therewith.

Group Il, Claims 45-66 and 70 are directed toward a conditionally replicating viral vector comprising a modified genome of a virus such
that production of a polypeptide required for efficient replication of the virus is controllable, wherein the viral vector comprises a nucleic
acid encoding a fusion protein comprising: i) the polypeptide required for efficient replication of the virus; ii) a degron; and a method and
kit associated therewith.

The inventions listed as Groups | and Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding specia! technical features for the following reasons: the special technical features of
Group | include SEQ ID NO: 7, not present in Group Il; the special technical features of Group Il include SEQ ID NO: 9, not present in
Group |.

Groups | and Il share the technical features including: an amino acid sequence of SEQ ID NO: 1; controllable production of a
polypeptide; a nucleic acid encoding a fusion protein comprising: i) a polypeptide; and ii) a degron, wherein the degron is operably linked
to the polypeptide when the fusion protein is in an uncleaved state, such that the degron promotes degradation of the polypeptide in a
cell; iii) a protease, wherein the protease can be inhibited by contacting said fusion protein with a protease inhibitor; and iv) a cleavable
linker that is located between the polypeptide and the degron, wherein the cleavable linker comprises a cleavage site recognized by the
protease, wherein cleavage of the cleavable linker by the protease releases the polypeptide from the fusion protein, such that when the
fusion protein is in a cleaved state, the degron no longer controls degradation of the polypeptide; a host cell comprising a recombinant
polynucleotide; culturing the host cell under conditions suitable for producing; and ¢) contacting the host cell with a protease inhibitor,
such that the polypeptide is degraded when production is no longer desired; and a kit comprising a recombinant polynucleotide.

However, these shared technical features are previously disclosed by US 2010/0041092 A1 to Lin et al. (hereinafter 'Lin') in view of the
article ‘Elucidation of the Substrate Binding Site of Siah Ubiquitin Ligase' by House et al. (hereinafter 'House').

Lin discloses controllable production of a polypeptide (controllable production of a polypeptide; paragraph [0007)); a nucleic acid
encoding (a nucleic acid encoding; paragraph [0010)) a fusion protein (a fusion protein; paragraph [0008]) comprising: i) a polypeptide
(comprising: i) a polypeptide; paragraphs [0008], [0016]); and ii) a degron (and ii) a degron; paragraph [0016]), wherein the degron is
operably linked to the polypeptide when the fusion protein is in an uncleaved state (wherein the degron is operably linked to the
polypeptide when the fusion protein is in an uncleaved state; paragraph [0016]), such that the degron promotes degradation of the
polypeptide in a tissue (cell) (such that the degron promotes degradation of the polypeptide in a cell; paragraphs [0007], [0016]); iii) a
protease (iii) a protease; paragraph [0008]), wherein the protease can be inhibited by contacting said fusion protein with a protease
inhibitor (wherein the protease can be inhibited by contacting said fusion protein with a protease inhibitor; paragraph [0016]); and iv) a
cleavable linker that is located between the polypeptide and the degron (and iv) a cleavable linker that is located between the
polypeptide and the tag (degron); paragraphs [0008], [0016]), wherein the cleavable linker comprises a cleavage site recognized by the
protease {(wherein the cleavable linker comprises a cleavage site recognized by the protease; paragraph [0008}), wherein cleavage of
the cleavable linker by the protease releases the polypeptide from the fusion protein, such that when the fusion protein is in a cleaved
state, the degron no longer controls degradation of the polypeptide (wherein cleavage of the cleavable linker by the protease releases
the polypeptide from the fusion protein, such that when the fusion protein is in a cleaved state, the degron no longer controls degradation
of the polypeptide; paragraph [0016]); a host cell comprising a recombinant polynucleotide (a host cell comprising a recombinant
polynucleotide; paragraph [0012]); culturing the host cell under conditions suitable for producing (culturing the host cell under conditions
suitable for producing; paragraphs [0104], [0112]); and c) contacting the host cell with a protease inhibitor (contacting the host cell with a
protease inhibitor; paragraphs [0012], [0016]), such that the polypeptide is degraded when production is no longer desired (such that the
polypeptide is degraded when production is no longer desired; paragraph [0016]); and a kit comprising a recombinant polynucleotide (a
kit comprising a recombinant polynucleotide; paragraph [0015]).

Lin does not disclose an amino acid sequence of SEQ ID NO: 1.

House discloses the structure of a degron motif bound to a ubiquitin ligase (the structure of a degron motif bound to a ubiquitin ligase;
abstract), wherein the degron motif comprises an amino acid sequence of SEQ ID NQ: 1 (wherein the degron motif comprises the
sequence from residues 107-130 of PHYL: LQQERTKLRPVAMVRPTVRVQPQL (wherein the degron motif comprises an amino acid
sequence of SEQ ID NO: 1); page 700, first column, second paragraph; wherein Thr112 - Lys113 of the PHYL peptide is identical to thr3
- lys4 of SEQ ID NO: 1), and models interaction of Lys113 with the ligase (models interaction of Lys113 with the ligase; page 699, first
column, first paragraph).

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Lin to have specified a particular degron sequence, such as the degron provided in the crystal structure disclosed by House, including
the residues thr-lys, as disclosed by House, wherein at least one of the residues interacts with a processing enzyme that binds the
degron, as disclosed by House, in order to enable a person of ordinary skill in the art at the time the invention was made to produce the
fusion molecule disclosed by Lin using a degron having known structure and activity.

Since none of the special technical features of the Groups | and Il inventions is found in more than one of the inventions, and since all of
the shared technical features are previously disclosed by a combination of the Lin and House references, unity of invention is lacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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