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THERAPIES FOR PREVENTING OR TREATING INFLAMMATORY EYE DISEASE
FIELD OF THE INVENTION

The present invention relates to a combination therapy for preventing or treating an
inflammatory eye disease. The present invention also relates to CD3 inhibitors,
polynucleotides, cells, vectors, kits, products, and pharmaceutical compositions for preventing

or treating an inflammatory eye disease.
BACKGROUND TO THE INVENTION

Chronic inflammation in the eye can lead to cumulative damage that eventually causes
significant vision loss. Chronic non-infectious uveitis is a sight-threatening intraocular
inflammation that accounts for 10% of blindness in the working-age population and has a
disproportionately large economic burden (see e.g. Joltikov, K.A. and Lobo-Chan, A.M., 2021.
Frontiers in Medicine, 8:695904). Uveitis may include intraocular inflammation that affects the
uvea and adjacent structures, such as the cornea, vitreous humor, retina, and optic nerve.
Most commonly, uveitis is idiopathic, but can be linked to infection, malignancy, or underlying
inflammatory conditions such as spondyloarthritis, sarcoidosis, juvenile idiopathic arthritis
(JIA), inflammatory bowel disease, rheumatoid arthritis, tubulointerstitial nephritis, and other
autoinflammatory diseases (see e.g. Rosenbaum, J.T., et al., 2019. Seminars in Arthritis and
Rheumatism, 49(3), pp. 438-445).

Currently, the first line treatment for non-infectious uveitis is corticosteroids, which can be
administered topically, periocularly, intraocularly, or systemically. However, there are issues
associated with this treatment option. Systemic administration of corticosteroids has a number
of well-known side effects that can lead to adverse events, and while local administration of
corticosteroids can reduce the concentrations required, there is a need for repeat injections
as the ocular concentration of the drug declines over time. Due to the recurrent nature of the
condition, patients may need to be maintained on continual systemic corticosteroids treatment,
which can lead to numerous adverse effects (see e.g. Valenzuela, R.A., et al., 2020. Frontiers
in Pharmacology, 11.655). Local treatment options, including intraocular steroid-based
implants and intravitreal injection, have not significantly improved the clinical landscape.
Whilst effective at reducing recurrence in milder disease, these are associated with significant

adverse events, such as cataracts and glaucoma.

Immunosuppressant therapy (IMT) is an alternative to corticosteroid therapy, including

antimetabolites, calcineurinic inhibitors, and alkylating agents. When conventional
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corticosteroids and IMT fail, biological agents and biologics such as TNF inhibitors, IL-1
blockers, and anti-CD20 may be used.

However, these agents are associated with adverse events. For example, adverse effects
associated with TNF inhibitors include development of autoimmune diseases, increased risk
of infection, reactions at the injection site, increased risk of malignancy and worsening of
demyelinating disorders (see e.g. Valenzuela, R.A., et al., 2020. Frontiers in Pharmacology,
11:655). Moreover, there remains up to 40% incidence of recurrent flares despite repeated,
systemic dosing of TNF inhibitors. Thus, there is an unmet need for consistent control of

disease in patients.

Thus, there is a demand for new approaches for treating or preventing inflammatory eye

diseases, such as uveitis.
SUMMARY OF THE INVENTION

The present inventors have developed therapies for treating or preventing inflammatory eye
diseases, such as uveitis, in which TNF inhibitors and CD3 inhibitors are delivered to the eye.

The inventors have surprisingly demonstrated that a combination therapy comprising
intraocular administration of a TNF inhibitor and a CD3 inhibitor (for example each
administered in the form of a vector encoding the same) may have increased efficacy
compared to a TNF inhibitor monotherapy. The combination therapy may therefore represent
an improved approach to prevent or treat inflammatory eye disease compared to the
monotherapy. Dual targeting of cytokine and cellular mediators of inflammation may increase

efficacy and response rate.

The inventors have also surprisingly demonstrated that vectors encoding a transgene under
the control of an inflammation-inducible promoter may allow for inflammation-inducible
expression of the transgene in the eye. When expression of a TNF inhibitor and/or a CD3
inhibitor is coupled to an inflammation-inducible promoter, the combination therapy may
therefore provide an adaptable and responsive dose level to prevent or treat inflammatory eye
disease. Such a combination therapy may prevent re-occurrence of inflammation and/or
maintain inflammation at a sub-clinical level, thereby preventing cumulative damage, whilst
reducing the occurrence of adverse events imparted by long term systemic

immunosuppression.

In one aspect, the present invention provides a combination of (a) a TNF inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor,

or a polynucleotide comprising a nucleotide sequence encoding the same.
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The combination of the present invention may be provided in any suitable form. For example,
in the form of a bicistronic or multicistronic vector, two separate vectors, or a product, kit or

pharmaceutical composition comprising the combination.

In one aspect, the present invention provides a vector comprising: (a) a nucleotide sequence

encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.

Suitably, the nucleotide sequence encoding a TNF inhibitor is linked to the nucleotide
sequence encoding a CD3 inhibitor by a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element. In some
embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the nucleotide
sequence encoding a CD3 inhibitor by a nucleotide sequence encoding a 2A self-cleaving
peptide. In some embodiments, the nucleotide sequence encoding a TNF inhibitor and the
nucleotide sequence encoding a CD3 inhibitor are each operably linked to the same promoter.
In some embodiments, the vector comprises a nucleotide sequence comprising or consisting
of from 5 to 3. a promoter; the nucleotide sequence encoding a TNF inhibitor; a 2A self-
cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and the
nucleotide sequence encoding a CD3 inhibitor. In some embodiments, the vector comprises
a nucleotide sequence comprising or consisting of from 5’ to 3": a promoter; the nucleotide
sequence encoding a CD3 inhibitor; a 2A self-cleaving peptide, an enzymatically cleavable

peptide motif, and/or an IRES element; and the nucleotide sequence encoding a TNF inhibitor.

In another aspect, the present invention provides a kit comprising: (a) a vector comprising a
nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide

sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides a pharmaceutical composition comprising:
(a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector

comprising a nucleotide sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides a product comprising: (a) a vector comprising
a nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide
sequence encoding a CD3 inhibitor, as a combined preparation for simultaneous, separate or

sequential use in therapy.

In another aspect, the present invention provides a kit comprising: (a) a TNF inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor,

or a polynucleotide comprising a nucleotide sequence encoding the same.
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In another aspect, the present invention provides a pharmaceutical composition comprising:
(a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same;
and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the

same.

In another aspect, the present invention provides a product comprising: (a) a TNF inhibitor, or
a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same, as a

combined preparation for simultaneous, separate or sequential use in therapy.

In preferred embodiments, the TNF inhibitor is an anti-TNF antibody or a fragment thereof.
Any suitable anti-TNF antibody or fragment thereof may be used. In some embodiments, the
TNF inhibitor is any of adalimumab or a fragment thereof, infliximab or a fragment thereof,
golimumab or a fragment thereof, or certolizumab or a fragment thereof. In some
embodiments, the TNF inhibitor is adalimumab or a fragment thereof, or infliximab or a
fragment thereof. In some embodiments, the TNF inhibitor is an anti-TNF antibody fragment.
Any suitable anti-TNF antibody fragment may be used. In some embodiments, the anti-TNF
antibody fragment is an antigen-binding fragment (Fab), a fragment antibody (F(ab’)2), a
single chain antibody (scFv), or a single-domain antibody (sdAb). In some embodiments, the

anti-TNF antibody fragment is an antigen-binding fragment (Fab).

In some embodiments, the TNF inhibitor is adalimumab or a fragment thereof. In some
embodiments, the TNF inhibitor is an antigen binding fragment (Fab) of adalimumab. In some
embodiments, the TNF inhibitor is an anti-TNF antibody or a fragment thereof comprising one
or more CDR regions selected from SEQ ID NOs: 16 to 21 or derivatives thereof comprising
one amino acid substitution. In some embodiments, the TNF inhibitor is an anti-TNF antibody
or a fragment thereof comprising CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2,
LCDR3 comprising or consisting of SEQ ID NOs: 16, 17, 18, 19, 20 and 21 respectively, or
derivatives thereof comprising one amino acid substitution. In some embodiments, the TNF
inhibitor is an anti-TNF antibody or a fragment thereof comprising a heavy chain comprising
or consisting of a sequence with at least 70% identity to SEQ ID NO: 22 and/or a light chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 23. In some
embodiments, the heavy chain is encoded by a nucleotide sequence having at least 70%
identity to SEQ ID NO: 62 and/or the light chain is encoded by a nucleotide sequence having
at least 70% identity to SEQ ID NO: 63. The nucleotide sequence encoding the heavy chain
and the nucleotide sequence encoding the light chain may be connected via a linker sequence.
Suitably, the linker sequence encodes a 2A self-cleaving peptide, and/or an enzymatically

cleavable peptide motif. In some embodiments, the linker sequence encodes a 2A self-
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cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9. The
nucleotide sequence encoding the heavy chain and/or the nucleotide sequence encoding the
light chain may each be operably linked to a signal sequence. In some embodiments, the
signal sequence encodes a signal peptide selected from any of: a Human Growth Hormone
(HGH) signal peptide, an interleukin-2 (IL-2) signal peptide, a CD5 signal peptide, an
immunoglobulin Kappa light chain signal peptide, a trypsinogen signal peptide, a serum
albumin signal peptide, and a prolactin signal peptide. In some embodiments, the nucleotide
sequence encoding a TNF inhibitor encodes an anti-TNF antibody or a fragment comprising
or consisting of a heavy chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 22, optionally a 2A self-cleaving peptide having at least 70% sequence identity
to any of SEQ ID NOs: 6-9, and a light chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 23. In some embodiments, the nucleotide sequence
encoding a TNF inhibitor encodes an anti-TNF antibody or a fragment comprising or consisting
of an amino acid sequence having at least 70% identity to SEQ ID NO: 66. In some
embodiments, the nucleotide sequence encoding a TNF inhibitor comprises or consists of: a
nucleotide sequence having at least 70% identity to SEQ ID NO: 62, a nucleotide sequence
having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 63. In some embodiments, the nucleotide
sequence encoding a TNF inhibitor comprises or consists of a nucleotide sequence having at
least 70% identity to SEQ ID NO: 67.

In preferred embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof.
Any suitable anti-CD3 antibody or fragment thereof may be used. In some embodiments, the
CD3 inhibitor is any of foralumab or a fragment thereof, teplizumab or a fragment thereof,
visilizumab or a fragment thereof, otelixizumab or a fragment thereof, muromonab-CD3 or a
fragment thereof, T3/4.A or a fragment thereof, YTH12.5 or a fragment thereof, or Hubd231 or
a fragment thereof. In some embodiments, the CD3 inhibitor is foralumab or a fragment
thereof, teplizumab or a fragment thereof, visilizumab or a fragment thereof, or otelixizumab

or a fragment thereof.

In some embodiments, the CD3 inhibitor is an anti-CD3 antibody fragment. Any suitable anti-
CD3 antibody fragment may be used. In some embodiments, the anti-CD3 antibody fragment
is an antigen-binding fragment (Fab), a fragment antibody (F(ab’).), a single chain antibody
(scFv), or a single-domain antibody (sdAb). In some embodiments, the anti-CD3 antibody
fragment is an antigen-binding fragment (Fab). In some embodiments, the CD3 inhibitor is an

antigen binding fragment (Fab) of foralumab, teplizumab, visilizumab, or otelixizumab.
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In some embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof
comprising one or more CDR regions selected from: (a) SEQ ID NOs: 70 to 75 or derivatives
thereof comprising one amino acid substitution; (b) SEQ ID NOs: 81 to 86 or derivatives
thereof comprising one amino acid substitution; (c) SEQ ID NOs: 92 to 97 or derivatives
thereof comprising one amino acid substitution; or (d) SEQ ID NOs: 103 to 108 or derivatives
thereof comprising one amino acid substitution. In some embodiments, the CD3 inhibitor is an
anti-CD3 antibody or a fragment thereof comprising: (a) CDR regions HCDR1, HCDR2,
HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 70, 71,72, 73, 74
and 75 respectively, or derivatives thereof comprising one amino acid substitution; (b) CDR
regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ
ID NOs: 81, 82, 83, 84, 85 and 86 respectively, or derivatives thereof comprising one amino
acid substitution; (¢) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 92, 93, 94, 95, 96 and 97 respectively, or derivatives
thereof comprising one amino acid substitution; or (d) CDR regions HCDR1, HCDR2, HCDR3,
LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 103, 104, 105, 106, 107
and 108 respectively, or derivatives thereof comprising one amino acid substitution. In some
embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof comprising: (a)
a heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ 1D
NO: 76 and/or a light chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 77; (b) a heavy chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 87 and/or a light chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 88; (c) a heavy chain comprising or consisting of a sequence
with at least 70% identity to SEQ ID NO: 98 and/or a light chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 99; or (d) a heavy chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 109 and/or a light chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 110. In some
embodiments: (a) the heavy chain is encoded by a nucleotide sequence having at least 70%
identity to SEQ ID NO: 125 and/or the light chain is encoded by a nucleotide sequence having
at least 70% identity to SEQ ID NO: 126; (b) the heavy chain is encoded by a nucleotide
sequence having at least 70% identity to SEQ ID NO: 127 and/or the light chain is encoded
by a nucleotide sequence having at least 70% identity to SEQ ID NO: 128; (c) the heavy chain
is encoded by a nucleotide sequence having at least 70% identity to SEQ ID NO: 129 and/or
the light chain is encoded by a nucleotide sequence having at least 70% identity to SEQ ID
NO: 130; or (d) the heavy chain is encoded by a nucleotide sequence having at least 70%
identity to SEQ ID NO: 131 and/or the light chain is encoded by a nucleotide sequence having
at least 70% identity to SEQ ID NO: 132. The nucleotide sequence encoding the heavy chain

and the nucleotide sequence encoding the light chain may be connected via a linker sequence.
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Suitably, the linker sequence encodes a 2A self-cleaving peptide, and/or an enzymatically
cleavable peptide motif. In some embodiments, the linker sequence encodes a 2A self-
cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9. The
nucleotide sequence encoding the heavy chain and/or the nucleotide sequence encoding the
light chain may each be operably linked to a signal sequence. In some embodiments, the
signal sequence encodes a signal peptide selected from any of: a Human Growth Hormone
(HGH) signal peptide, an interleukin-2 (IL-2) signal peptide, a CD5 signal peptide, an
immunoglobulin Kappa light chain signal peptide, a trypsinogen signal peptide, a serum
albumin signal peptide, and a prolactin signal peptide. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor encodes an anti-CD3 antibody or a fragment comprising
or consisting of. (a) a heavy chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 76, optionally a 2A self-cleaving peptide having at least 70% sequence
identity to any of SEQ ID NOs: 6-9, and a light chain comprising or consisting of a sequence
with at least 70% identity to SEQ ID NO: 77; (b) a heavy chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 87, optionally a 2A self-cleaving peptide
having at least 70% sequence identity to any of SEQ ID NOs: 6-9, and a light chain comprising
or consisting of a sequence with at least 70% identity to SEQ ID NO: 88; (c) a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 98, optionally
a 2A self-cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9,
and a light chain comprising or consisting of a sequence with at least 70% identity to SEQ ID
NO: 99; or (d) a heavy chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 109, optionally a 2A self-cleaving peptide having at least 70% sequence
identity to any of SEQ ID NOs: 6-9, and a light chain comprising or consisting of a sequence
with at least 70% identity to SEQ ID NO: 110. In some embodiments, the nucleotide sequence
encoding a CD3 inhibitor encodes an anti-CD3 antibody or a fragment comprising or consisting
of: (a) an amino acid sequence having at least 70% identity to SEQ ID NO: 133; (b) an amino
acid sequence having at least 70% identity to SEQ ID NO: 135; (c) an amino acid sequence
having at least 70% identity to SEQ ID NO: 137; or (d) an amino acid sequence having at least
70% identity to SEQ ID NO: 139. In some embodiments, the nucleotide sequence encoding a
CD3 inhibitor comprises or consists of: (a) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 125, a nucleotide sequence having at least 70% sequence identity to SEQ ID
NO: 10 or 11, and a nucleotide sequence having at least 70% identity to SEQ ID NO: 126; (b)
a nucleotide sequence having at least 70% identity to SEQ ID NO: 127, a nucleotide sequence
having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 128; (c) a nucleotide sequence having at least
70% identity to SEQ ID NO: 129, a nucleotide sequence having at least 70% sequence identity
to SEQ ID NO: 10 or 11, and a nucleotide sequence having at least 70% identity to SEQ ID
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NO: 130; (d) a nucleotide sequence having at least 70% identity to SEQ ID NO: 131, a
nucleotide sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a
nucleotide sequence having at least 70% identity to SEQ ID NO: 132. In some embodiments,
the nucleotide sequence encoding a CD3 inhibitor comprises or consists of: (a) a nucleotide
sequence having at least 70% identity to SEQ ID NO: 134; (b) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 136; (¢) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 138; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO:
140.

In preferred embodiments, the nucleotide sequence encoding a TNF inhibitor is operably
linked to an inflammation-inducible promoter and/or the nucleotide sequence encoding a CD3
inhibitor is operably linked to an inflammation-inducible promoter. In some embodiments, the
nucleotide sequence encoding a TNF inhibitor is operably linked to an inflammation-inducible
promoter and the nucleotide sequence encoding a CD3 inhibitor is operably linked to an
inflammation-inducible promoter. In some embodiments, the nucleotide sequence encoding a
TNF inhibitor and the nucleotide sequence encoding a CD3 inhibitor are operably linked to the
same inflammation-inducible promoter. Any suitable inflammation-inducible promoter may be
used. Suitably, the inflammation-inducible promoter comprises one or more inflammation-
inducible transcription factor binding motif selected from: an AP-1 transcription factor binding
motif; a NF-kB transcription factor binding motif; an IRF transcription factor binding motif; a
STAT transcription factor binding motif, and a NFAT transcription factor binding motif or any
combination thereof. In some embodiments, the inflammation-inducible promoter comprises
one or more AP-1 binding motif and/or one or more NF-kB binding motif. In some
embodiments, the inflammation-inducible promoter comprises two or more AP-1 binding
motifs and/or two or more NF-kB binding motifs, three or more AP-1 binding motifs and/or
three or more NF-kB binding motifs, four or more AP-1 binding motifs and/or four or more NF-
kB binding motifs, or five or more AP-1 binding motifs and/or five or more NF-«kB binding motifs.
In some embodiments, the inflammation-inducible promoter comprises at least one AP-1
binding motif coupled to at least one NF-kB binding motif. In some embodiments, the
inflammation-inducible promoter comprises five AP-1 binding motifs coupled to five NF-kB
binding motifs. Suitably, an AP-1 binding motif comprises or consists of SEQ ID NO: 151, or
comprises or consists of any of SEQ ID NOs: 152-154 or derivatives thereof comprising one
nucleotide substitution. Suitably, a NF-kB binding motif comprises or consists of SEQ ID NO:
155, or comprises or consists of SEQ ID NO: 156 or a derivative thereof comprising two or
fewer nucleotide substitutions. In some embodiments, the inflammation-inducible promoter
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
157.
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The vector(s) may comprise any other suitable vector elements. The vector(s) may comprise
a polyadenylation sequence. Suitably, the polyadenylation sequence is selected from any of:
a bovine growth hormone (bGH) polyadenylation sequence, a SV40 polyadenylation
sequence, and a rabbit beta-globin polyadenylation sequence. In some embodiments, the
polyadenylation sequence comprises or consists of a nucleotide sequence having at least
70% identity to SEQ ID NO: 163. The vector(s) may comprise a woodchuck hepatitis post-
transcriptional regulatory element (WPRE). In some embodiments, the WPRE comprises or
consists of a nucleotide sequence having at least 70% identity to SEQ ID NO: 164. The
vector(s) may comprise an intron. Suitably, the intron is selected from a beta-globin intron or
a SV40 intron. In some embodiments, the intron comprises or consists of a nucleotide
sequence having at least 70% identity to SEQ ID NO: 165.

In preferred embodiments, the vector is a viral vector. Any suitable viral vector may be used.
Suitably, the viral vector is any of a parvoviral vector, preferably an adeno-associated virus
(AAV) vector, an adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a
retroviral vector or a lentiviral vector. In preferred embodiments, the vector is an adeno-
associated virus (AAV) vector. In preferred embodiments, the vector is an AAV vector particle.
The AAV vector particle may be pseudotyped to confer ocular tissue tropism. Suitably, the
AAV vector particle comprises AAV2 capsid proteins or AAV2 capsid variant proteins,
optionally wherein the AAV2 capsid variant is selected from any of: AAV2.tYF, AAV2.7m8,
R100, AAV2.GL and AAV2.NN. The vector may comprise one or more inverted terminal
repeats (ITRs).

In another aspect, the present invention provides a cell comprising (i) the vector of the present
invention; and/or (ii) (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor;
and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor. The cell may be

an isolated cell.

In another aspect, the present invention provides a kit for the production of (i) the vector of the
present invention; and/or (ii) (a) a vector comprising a nucleotide sequence encoding a TNF

inhibitor, and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides a pharmaceutical composition comprising (i)
the vector of the present invention; (ii) (a) a vector comprising a nucleotide sequence encoding
a TNF inhibitor, and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor;
or (iii) the cell of the present invention. The vector(s) or cell may be in combination with a

pharmaceutically acceptable carrier, diluent or excipient.
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In another aspect, the present invention provides a vector according to the present invention,
a cell according to the present invention, and/or a pharmaceutical composition according to

the present invention, for use as a medicament.

In another aspect, the present invention provides use of a vector according to the present
invention, a cell according to the present invention, or a pharmaceutical composition according

to the present invention, for the manufacture of a medicament.

In another aspect, the present invention provides a method comprising administering a vector
according to the present invention, a cell according to the present invention, or a

pharmaceutical composition according to the present invention, to a subject in need thereof.

In another aspect, the present invention provides a vector for use in preventing or treating an
inflammatory eye disease, wherein the vector comprises: (a) a nucleotide sequence encoding

a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides use of a vector in the manufacture of a
medicament for preventing or treating an inflammatory eye disease, wherein the vector
comprises: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence

encoding a CD3 inhibitor.

In another aspect, the present invention provides a method for preventing or treating an
inflammatory eye disease, wherein the method comprises administering a vector to a subject
in need thereof, wherein the vector comprises: (a) a nucleotide sequence encoding a TNF

inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides a vector according to the present invention,
a cell according to the present invention, and/or a pharmaceutical composition according to

the present invention, for use in preventing or treating an inflammatory eye disease.

In another aspect, the present invention provides use of a vector according to the present
invention, a cell according to the present invention, or a pharmaceutical composition according
to the present invention, for the manufacture of a medicament for preventing or treating an

inflammatory eye disease.

In another aspect, the present invention provides a method of preventing or treating an
inflammatory eye disease comprising administering a vector according to the present
invention, a cell according to the present invention, or a pharmaceutical composition according

to the present invention, to a subject in need thereof.

10
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The inflammatory eye disease may be any inflammatory eye disease. Suitably, the
inflammatory eye disease is uveitis. The vector(s) or pharmaceutical composition may be
administered in response to relapse of an inflammatory eye disease, particularly wherein the

inflammatory eye disease is uveitis.

The vector(s) or pharmaceutical composition may be administered by any suitable route.
Suitably, the vector(s) or pharmaceutical composition are administered intraocularly. In some
embodiments, the vector(s) or pharmaceutical composition are administered via intravitreal,
subretinal, subconjunctival, sub-Tenon’s or suprachoroidal injection. In some embodiments,

the vector(s) or pharmaceutical composition are administered via intravitreal injection.

The vector(s) or pharmaceutical composition may be administered in any suitable regimen.
Suitably, the vector(s) or pharmaceutical composition are administered as a single dose.
Suitably, the vector(s) are administered at a dose of at least about 1E10 vg/mL, at least about
1E11 vg/mL, at least about 1E12 vg/mL, or at least about 5E12 vg/mL. Suitably, the vector(s)
are administered at a dose of at least about 1E9 vg/eye, at least about 1E10 vg/eye, or at
least about 1E11 vg/eye. Suitably, the vector(s) are administered at a dose of about 1E9

vg/eye to about 5E12 vg/eye.

In another aspect, the present invention provides a kit comprising: (a) a TNF inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor,

or a polynucleotide comprising a nucleotide sequence encoding the same.

In another aspect, the present invention provides a pharmaceutical composition comprising:
(a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same;
and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the

same.

In another aspect, the present invention provides a product comprising: (a) a TNF inhibitor, or
a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same, as a
combined preparation for simultaneous, separate or sequential use in preventing or treating

an inflammatory eye disease.

In another aspect, the present invention provides a method for preventing or treating an
inflammatory eye disease, wherein the method comprises administering to a subject in need
thereof: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding
the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence

encoding the same.

11
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Suitably, (a) the TNF inhibitor or polynucleotide encoding the same may be administered in
the form of a vector comprising a nucleotide sequence encoding a TNF inhibitor and/or a
pharmaceutical composition comprising the TNF inhibitor or polynucleotide encoding the
same; and/or (b) the CD3 inhibitor or polynucleotide encoding the same may be administered
in the form of a vector comprising a nucleotide sequence encoding a CD3 inhibitor and/or a
pharmaceutical composition comprising the CD3 inhibitor or polynucleotide encoding the

same.

The inflammatory eye disease may be any inflammatory eye disease. Suitably, the
inflammatory eye disease is uveitis. The TNF inhibitor or polynucleotide encoding the same
and/or the CD3 inhibitor or polynucleotide encoding the same may be administered in
response to relapse of an inflammatory eye disease, particularly wherein the inflammatory eye

disease is uveitis.

The TNF inhibitor or polynucleotide encoding the same and the CD3 inhibitor or polynucleotide
encoding the same may be administered by any suitable route and in in any suitable regimen.
Suitably, the TNF inhibitor or polynucleotide encoding the same and/or the CD3 inhibitor or
polynucleotide encoding the same is administered intraocularly. In some embodiments, the
TNF inhibitor or polynucleotide encoding the same and/or the CD3 inhibitor or polynucleotide
encoding the same is administered via intravitreal, subretinal, subconjunctival, sub-Tenon’s or
suprachoroidal injection. In some embodiments, the TNF inhibitor or polynucleotide encoding
the same and/or the CD3 inhibitor or polynucleotide encoding the same is administered via

intravitreal injection.

The present inventors have also developed therapies for treating or preventing inflammatory
eye diseases, such as uveitis, in which anti-cell activation CD3 inhibitors are delivered to the

eye.

The inventors have surprisingly demonstrated that a vector encoding a CD3 inhibitor under
the control of an inflammation-inducible promoter may allow for inflammation-inducible
expression of a CD3 inhibitor in the eye. When expression of the CD3 inhibitor is coupled to
an inflammation-inducible promoter, the therapy may therefore provide an adaptable and
responsive dose level to prevent or treat inflammatory eye disease. Such a therapy may
prevent re-occurrence of inflammation and/or maintain inflammation at a sub-clinical level,
thereby preventing cumulative damage, whilst reducing the occurrence of adverse events

imparted by long term systemic immunosuppression.

The inventors have also surprisingly demonstrated that intraocular administration of a CD3

inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same, may be
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used to suppress ocular inflammation. Such a therapy may therefore be suitable to prevent or

treat inflammatory eye disease.

In one aspect, the present invention provides a CD3 inhibitor, a polynucleotide comprising a
nucleotide sequence encoding a CD3 inhibitor, or a vector comprising a nucleotide sequence

encoding a CD3 inhibitor.

In preferred embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof.
Any suitable anti-CD3 antibody or fragment thereof may be used. In some embodiments, the
CD3 inhibitor is any of foralumab or a fragment thereof, teplizumab or a fragment thereof,
visilizumab or a fragment thereof, otelixizumab or a fragment thereof, muromonab-CD3 or a
fragment thereof, T3/4.A or a fragment thereof, YTH12.5 or a fragment thereof, or HulM2%1 or
a fragment thereof. In some embodiments, the CD3 inhibitor is foralumab or a fragment
thereof, teplizumab or a fragment thereof, visilizumab or a fragment thereof, or otelixizumab

or a fragment thereof.

In some embodiments, the CD3 inhibitor is an anti-CD3 antibody fragment. Any suitable anti-
CD3 antibody fragment may be used. In some embodiments, the anti-CD3 antibody fragment
is an antigen-binding fragment (Fab), a fragment antibody (F(ab’)2), a single chain antibody
(scFv), or a single-domain antibody (sdAb). In some embodiments, the anti-CD3 antibody
fragment is an antigen-binding fragment (Fab). In some embodiments, the CD3 inhibitor is an

antigen binding fragment (Fab) of foralumab, teplizumab, visilizumab, or otelixizumab.

In some embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof
comprising one or more CDR regions selected from: (a) SEQ ID NOs: 70 to 75 or derivatives
thereof comprising one amino acid substitution; (b) SEQ ID NOs: 81 to 86 or derivatives
thereof comprising one amino acid substitution; (c) SEQ ID NOs: 92 to 97 or derivatives
thereof comprising one amino acid substitution; or (d) SEQ ID NOs: 103 to 108 or derivatives
thereof comprising one amino acid substitution. In some embodiments, the CD3 inhibitor is an
anti-CD3 antibody or a fragment thereof comprising: (a) CDR regions HCDR1, HCDR?2,
HCDRS3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 70, 71,72, 73, 74
and 75 respectively, or derivatives thereof comprising one amino acid substitution; (b) CDR
regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ
ID NOs: 81, 82, 83, 84, 85 and 86 respectively, or derivatives thereof comprising one amino
acid substitution; (¢) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 92, 93, 94, 95, 96 and 97 respectively, or derivatives
thereof comprising one amino acid substitution; or (d) CDR regions HCDR1, HCDR2, HCDR3,
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LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 103, 104, 105, 106, 107

and 108 respectively, or derivatives thereof comprising one amino acid substitution.

In some embodiments, the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof
comprising: (a) a heavy chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 76 and/or a light chain comprising or consisting of a sequence with at least
70% identity to SEQ ID NO: 77; (b) a heavy chain comprising or consisting of a sequence with
at least 70% identity to SEQ ID NO: 87 and/or a light chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 88; (c) a heavy chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 98 and/or a light chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 99; or (d) a
heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
109 and/or a light chain comprising or consisting of a sequence with at least 70% identity to
SEQ ID NO: 110.

In some embodiments: (a) the heavy chain is encoded by a nucleotide sequence having at
least 70% identity to SEQ ID NO: 125 and/or the light chain is encoded by a nucleotide
sequence having at least 70% identity to SEQ ID NO: 126; (b) the heavy chain is encoded by
a nucleotide sequence having at least 70% identity to SEQ ID NO: 127 and/or the light chain
is encoded by a nucleotide sequence having at least 70% identity to SEQ ID NO: 128; (c) the
heavy chain is encoded by a nucleotide sequence having at least 70% identity to SEQ ID NO:
129 and/or the light chain is encoded by a nucleotide sequence having at least 70% identity
to SEQ ID NO: 130; or (d) the heavy chain is encoded by a nucleotide sequence having at
least 70% identity to SEQ ID NO: 131 and/or the light chain is encoded by a nucleotide
sequence having at least 70% identity to SEQ ID NO: 132. The nucleotide sequence encoding
the heavy chain and the nucleotide sequence encoding the light chain may be connected via
a linker sequence. Suitably, the linker sequence encodes a 2A self-cleaving peptide, and/or
an enzymatically cleavable peptide motif. In some embodiments, the linker sequence encodes
a 2A self-cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9.
The nucleotide sequence encoding the heavy chain and/or the nucleotide sequence encoding
the light chain may each be operably linked to a signal sequence. In some embodiments, the
signal sequence encodes a signal peptide selected from any of: a Human Growth Hormone
(HGH) signal peptide, an interleukin-2 (IL-2) signal peptide, a CD5 signal peptide, an
immunoglobulin Kappa light chain signal peptide, a trypsinogen signal peptide, a serum

albumin signal peptide, and a prolactin signal peptide.

In some embodiments, the nucleotide sequence encoding a CD3 inhibitor encodes an anti-

CD3 antibody or a fragment comprising or consisting of: (a) a heavy chain comprising or
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consisting of a sequence with at least 70% identity to SEQ ID NO: 76, optionally a 2A self-
cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9, and a light
chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 77; (b)
a heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ 1D
NO: 87, optionally a 2A self-cleaving peptide having at least 70% sequence identity to any of
SEQ ID NOs: 6-9, and a light chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 88; (c) a heavy chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 98, optionally a 2A self-cleaving peptide having at least 70%
sequence identity to any of SEQ ID NOs: 6-9, and a light chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 99; or (d) a heavy chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 109, optionally a 2A self-
cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9, and a light
chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 110. In
some embodiments, the nucleotide sequence encoding a CD3 inhibitor encodes an anti-CD3
antibody or a fragment comprising or consisting of: (a) an amino acid sequence having at least
70% identity to SEQ ID NO: 133; (b) an amino acid sequence having at least 70% identity to
SEQ ID NO: 135; (c) an amino acid sequence having at least 70% identity to SEQ ID NO: 137,
or (d) an amino acid sequence having at least 70% identity to SEQ ID NO: 139.

In some embodiments, the nucleotide sequence encoding a CD3 inhibitor comprises or
consists of: (a) a nucleotide sequence having at least 70% identity to SEQ ID NO: 125, a
nucleotide sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a
nucleotide sequence having at least 70% identity to SEQ ID NO: 126; (b) a nucleotide
sequence having at least 70% identity to SEQ ID NO: 127, a nucleotide sequence having at
least 70% sequence identity to SEQ ID NO: 10 or 11, and a nucleotide sequence having at
least 70% identity to SEQ ID NO: 128; (c) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 129, a nucleotide sequence having at least 70% sequence identity to SEQ 1D
NO: 10 or 11, and a nucleotide sequence having at least 70% identity to SEQ ID NO: 130; (d)
a nucleotide sequence having at least 70% identity to SEQ ID NO: 131, a nucleotide sequence
having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 132. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor comprises or consists of: (a) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 134; (b) a nucleotide sequence having at least 70%
identity to SEQ ID NO: 136; (¢) a nucleotide sequence having at least 70% identity to SEQ ID
NO: 138; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO: 140.
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In preferred embodiments, the nucleotide sequence encoding a CD3 inhibitor is operably
linked to an inflammation-inducible promoter. Any suitable inflammation-inducible promoter
may be used. Suitably, the inflammation-inducible promoter comprises one or more
inflammation-inducible transcription factor binding motif selected from: an AP-1 transcription
factor binding motif; a NF-kB transcription factor binding motif; an IRF transcription factor
binding motif, a STAT transcription factor binding motif, and a NFAT transcription factor

binding motif or any combination thereof.

In some embodiments, the inflammation-inducible promoter comprises one or more AP-1
binding motif and/or one or more NF-kB binding motif. In some embodiments, the
inflammation-inducible promoter comprises two or more AP-1 binding motifs and/or two or
more NF-kB binding motifs, three or more AP-1 binding motifs and/or three or more NF-kB
binding motifs, four or more AP-1 binding motifs and/or four or more NF-kB binding motifs, or
five or more AP-1 binding motifs and/or five or more NF-kB binding motifs. In some
embodiments, the inflammation-inducible promoter comprises at least one AP-1 binding motif
coupled to at least one NF-kB binding motif. In some embodiments, the inflammation-inducible
promoter comprises five AP-1 binding motifs coupled to five NF-kB binding motifs. Suitably,
an AP-1 binding motif comprises or consists of SEQ ID NO: 151, or comprises or consists of
any of SEQ ID NOs: 152-154 or derivatives thereof comprising one nucleotide substitution.
Suitably, a NF-kB binding motif comprises or consists of SEQ ID NO: 155, or comprises or
consists of SEQ ID NO: 156 or a derivative thereof comprising two or fewer nucleotide
substitutions. In some embodiments, the inflammation-inducible promoter comprises or

consists of a nucleotide sequence having at least 70% identity to SEQ ID NO: 157.

In some embodiments, the vector comprises: (a) a nucleotide sequence having at least 70%
identity to SEQ ID NO: 159; (b) a nucleotide sequence having at least 70% identity to SEQ ID
NO: 160; (c) a nucleotide sequence having at least 70% identity to SEQ ID NO: 161; or (d) a
nucleotide sequence having at least 70% identity to SEQ ID NO: 162.

The vector may comprise any other suitable vector elements. The nucleotide sequence
encoding the CD3 inhibitor may be operably linked to a polyadenylation sequence. Suitably,
the polyadenylation sequence is selected from any of: a bovine growth hormone (bGH)
polyadenylation sequence, a SV40 polyadenylation sequence, and a rabbit beta-globin
polyadenylation sequence. In some embodiments, the polyadenylation sequence comprises
or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO: 163. The
nucleotide sequence encoding the CD3 inhibitor may be operably linked to a woodchuck
hepatitis post-transcriptional regulatory element (WPRE). In some embodiments, the WPRE

comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
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164. The nucleotide sequence encoding the CD3 inhibitor may be operably linked to an intron.
Suitably, the intron is selected from a beta-globin intron or a SV40 intron. In some
embodiments, the intron comprises or consists of a nucleotide sequence having at least 70%
identity to SEQ ID NO: 165.

In preferred embodiments, the vector is a viral vector. Any suitable viral vector may be used.
Suitably, the viral vector is any of a parvoviral vector, preferably an adeno-associated virus
(AAV) vector, an adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a

retroviral vector or a lentiviral vector.

In preferred embodiments, the vector is an adeno-associated virus (AAV) vector. In preferred
embodiments, the vector is an AAV vector particle. The AAV vector particle may be
pseudotyped to confer ocular tissue tropism. Suitably, the AAV vector particle comprises AAV2
capsid proteins or AAV2 capsid variant proteins, optionally wherein the AAV2 capsid variant
is selected from any of. AAV2.tYF, AAV2.7m8, R100, AAV2.GL and AAV2.NN. The vector

may comprise one or more inverted terminal repeats (ITRs).

In some embodiments, the vector comprises or consists of: (a) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 183; (b) a nucleotide sequence having at least 70%
identity to SEQ ID NO: 184; (c) a nucleotide sequence having at least 70% identity to SEQ ID
NO: 185; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO: 186.

In another aspect, the present invention provides a vector comprising or consisting of. (a) a
nucleotide sequence having at least 70% identity to SEQ ID NO: 183; (b) a nucleotide
sequence having at least 70% identity to SEQ ID NO: 184; (c) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 185; or (d) a nucleotide sequence having at least 70%
identity to SEQ ID NO: 186. The vector may be a viral vector. The vector may be an AAV

vector.

In another aspect, the present invention provides a cell comprising the vector of the present
invention. The cell may be an isolated cell.

In another aspect, the present invention provides a kit for the production of the vector of the

present invention.

In another aspect, the present invention provides a pharmaceutical composition comprising
the vector of the present invention or the cell of the present invention. The vector or cell may

be in combination with a pharmaceutically acceptable carrier, diluent or excipient.
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In another aspect, the present invention provides a vector according to the present invention,
a cell according to the present invention, and/or a pharmaceutical composition according to

the present invention, for use as a medicament.

In another aspect, the present invention provides use of a vector according to the present
invention, a cell according to the present invention, or a pharmaceutical composition according

to the present invention, for the manufacture of a medicament.

In another aspect, the present invention provides a method comprising administering a vector
according to the present invention, a cell according to the present invention, or a

pharmaceutical composition according to the present invention, to a subject in need thereof.

In another aspect, the present invention provides a vector for use in preventing or treating an
inflammatory eye disease, wherein the vector comprises a nucleotide sequence encoding a
CD3 inhibitor.

In another aspect, the present invention provides use of a vector in the manufacture of a
medicament for preventing or treating an inflammatory eye disease, wherein the vector

comprises a nucleotide sequence encoding a CD3 inhibitor.

In another aspect, the present invention provides a method for preventing or treating an
inflammatory eye disease, wherein the method comprises administering a vector to a subject
in need thereof, wherein the vector comprises a nucleotide sequence encoding a CD3

inhibitor.

In another aspect, the present invention provides a vector according to the present invention,
or a pharmaceutical composition according to the present invention, for use in preventing or

treating an inflammatory eye disease.

In another aspect, the present invention provides use of a vector according to the present
invention, or a pharmaceutical composition according to the present invention, for the

manufacture of a medicament for preventing or treating an inflammatory eye disease.

In another aspect, the present invention provides a method of preventing or treating an
inflammatory eye disease comprising administering a vector according to the present
invention, or a pharmaceutical composition according to the present invention, to a subject in

need thereof.
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In another aspect, the present invention provides a CD3 inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same, for use in preventing or treating an

inflammatory eye disease.

In another aspect, the present invention provides use of a CD3 inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same, in the manufacture of a medicament

for preventing or treating an inflammatory eye disease.

In another aspect, the present invention provides a method for preventing or treating an
inflammatory eye disease, wherein the method comprises administering a CD3 inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same, to a subject in need

thereof.

The CD3 inhibitor or polynucleotide may be administered in the form of a vector comprising a
nucleotide sequence encoding a CD3 inhibitor and/or a pharmaceutical composition

comprising the CD3 inhibitor or polynucleotide.

The inflammatory eye disease may be any inflammatory eye disease. Suitably, the
inflammatory eye disease is uveitis. The CD3 inhibitor, polynucleotide, vector or
pharmaceutical composition may be administered in response to relapse of an inflammatory

eye disease, particularly wherein the inflammatory eye disease is uveitis.

The CD3 inhibitor, polynucleotide, vector or pharmaceutical composition may be administered
by any suitable route. Suitably, the CD3 inhibitor, polynucleotide, vector or pharmaceutical
composition is administered intraocularly. In some embodiments, the CD3 inhibitor,
polynucleotide, vector or pharmaceutical composition is administered via intravitreal,
subretinal, subconjunctival, sub-Tenon’s or suprachoroidal injection. In some embodiments,
the CD3 inhibitor, polynucleotide, vector or pharmaceutical composition is administered via

intravitreal injection.

The CD3 inhibitor, polynucleotide, vector or pharmaceutical composition may be administered
in any suitable regimen. Suitably, the CD3 inhibitor, polynucleotide, vector or pharmaceutical
composition is administered as a single dose. Suitably, the vector is administered at a dose of
at least about 1E10 vg/mL, at least about 1E11 vg/mL, at least about 1E12 vg/mL, or at least
about 5E12 vg/mL. Suitably, the vector is administered at a dose of at least about 1E9 vg/eye,
at least about 1E10 vg/eye, or at least about 1E11 vg/eye. Suitably, the vector is administered

at a dose of about 1E9 vg/eye to about 5E12 vg/eye.

BRIEF DESCRIPTION OF DRAWING
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Figure 1: Local administration of an anti-TNF antibody supresses Experimental

Autoimmune Uveoretinitis (EAU)

B10.RIIl mice were immunized for Experimental Autoimmune Uveoretinitis (EAU) and eyes
monitored using Topical Endoscopic Fundal Imaging (TEFI) from day 10 onward to select
experimental mice displaying clinically evident disease. Groups of mice were injected via
intravitreal route with 15 ug infliximab or vehicle control (EAU) on day 10. Eyes were
enucleated (day 14), and retinal infiltrate characterized. (A) Representative fundus images,
(B) clinical disease scores and (C) flow cytometric analysis of total CD45+ cell numbers from
single eyes at day 14. **P < 0.005; Data presented as means +/- SEM, representative of two

independent experiments.
Figure 2: Therapeutic vector design

Schematic showing the vector organization of CMV.Infliximab Fab (expression under control
of a constitutive CMV promoter) and AP1-NFkB.Infliximab Fab (expression under control of
an inflammation-inducible promoter comprised of 5 repeated AP1 and NFkB binding sites).

The heavy and light chains of Infliximab Fab are separated by a self-cleaving 2A peptide.
Figure 3: Constitutive therapeutic transgene expression

(A) HEK-293T (standard cell line for AAV development) or ARPE-19 (ocular cell line) cells
were transduced with AAV2.CMV.Infliximab or AAV.CMV.NULL vectors [MOI 1E5vg/cell], and
culture supernatants assayed using a clinical IFX ELISA kit. Detectable expression of
Infliximab Fab from both cell types was evident by 72hrs (~30ng/ml). ****P < 0.0001. Data
presented as means +/- SEM. (B) AAV2.CMV.Infliximab or AAV.CMV.NULL was administered
by intravitreal (IVT) injection at 5E12 vg/ml into eyes of healthy B10.RIll mice. At 4wks post-
AAV, mice were killed, eyes dissected and supernatants (retina and vitreous) assayed using
the clinical IFX ELISA kit. Detectable expression of in vivo Infliximab Fab (~1.5ng/ml) observed
in eyes receiving the 5E12 vg/ml dose. *P<0.05. Data presented as means +/- SEM, with each

data point representing a single eye.
Figure 4: In vitro inducible transgene expression

HEK-293T cells transduced with AAV2.AP1-NFKkB.EGFP (reporter vector) or AAV2.AP1-
NFkB.Infliximab (therapeutic vector) were stimulated with reclL-1b (2ng/mL). (A) Activation
leads to visible GFP expression at 24hs, increasing in intensity by 72hrs, with no GFP signal
observed with AAV2.AP1-NFkB.NULL (control vector). Images captured on EVOS FL, 10X
magnification. (B) Stimulation results in a rapid induction of Infliximab Fab expression (8hrs),

accumulation reaching ~20ng/ml at 72hrs. ****P < 0.0001; Data presented as means +/- SEM.
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Figure 5: In vivo inducible transgene expression

AAV2.AP1-NFkB.EGFP (reporter) or AAV.AP1-NFkB.NULL (control) at a 5E12 vg/ml dose
was administered by intravitreal (IVT) injection to C57BL/6J mice. (A) At 4wks post-AAV
injection, mice were immunized to induce experimental autoimmune uveoretinitis (EAU), and
imaged to monitor onset of ocular inflammation. At day 14 EAU, representative fundus and
OCT images demonstrate clear clinical signs of disease (perivascular sheathing and vitreous
infiltrate), and induction of GFP expression. In mice that only received AAV (no EAU), no
clinical signs of disease or expression of the GFP transgene are observed. (B) Groups of mice
were injected with AAV2.AP1-NFkB.Infliximab or AAV2.AP1-NFKB.NULL in the contralateral
eye, and EAU induced at 4wks post-AAV. At 3wks post-EAU, mice were killed, eyes dissected
and supernatants (retina and vitreous) assayed using the clinical IFX ELISA kit. Detectable
expression of the Infliximab Fab is only observed in EAU eyes receiving the therapeutic vector
and not the control. *P<0.05. Data presented as means +/- SEM, with each data point

representing a single eye.
Figure 6: In vivo evaluation of constitutive therapeutic transgene efficacy

To demonstrate efficacy of the constitutive therapeutic transgene, groups of mice were
injected with AAV7m8.CMV.Infliximab or AAV7m8.CMV.NULL in the contralateral eye,
followed by intravitreal administration of recombinant human TNF (rec_hTNF) at 4wks post-
AAV. At18hrs (peak of inflammatory response to rec_hTNF), representative fundus and OCT
images demonstrate increased inflammation (vitreous infiltrate) in the control (NULL) vs
infliximab eyes (A). In mice that only received AAV, no clinical signs of disease are observed.
At 18hrs mice were killed, eyes dissected prepared for flow cytometric analysis to determine
absolute numbers of LyBC+ monocytes (predominant infiltrate in this model) from single eyes.
A significant reduction in number of monocytes in eyes receiving the therapeutic vector and
not the control (B), this effect is further highlighted further with paired (contralateral eye)

analysis (C). **Wilcoxon signed rank test; *P<0.05 Wilcoxon matched pairs analysis.
Figure 7: Constitutive expression of other anti-TNF biologics in vitro and in vivo

HEK-293T cells were transfected with the huTNFRI-hulgG plasmid, and culture supernatants
assayed using an anti-human TNF antibody ELISA kit. Detectable expression of huTNFRI-
hulgG was evident by 48hrs (A). HEK-293T cells were transduced with
AAV7mM8.CMV.huTNFRI-hulgG or AAV7m8.CMV.NULL vectors [MOI 1E5vg/cell], and culture
supernatants assayed using an anti-human TNF antibody ELISA kit. Detectable expression
was evident by 72hrs (~30ng/ml) (B). ****P < 0.0001. Data presented as means +/- SEM.
AAV7m8.CMV.huTNFRI-hulgG or AAV7m8.CMV.NULL was administered by intravitreal (IVT)
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injection at range of doses [2E8 or 2E9 vg/eye] into the eyes of healthy C57BL/6J mice. At
4wks post-AAV, mice were killed, eyes dissected and supernatants (retina and vitreous)
assayed using the anti-human TNF antibody ELISA kit. Detectable expression of huTNFRI-
hulgG at ~4ng/ml and 9ng/ml was observed in eyes receiving 2E8 and 2E9 vg/eye doses
respectively (C). ns — not significant; One way ANOVA; **P<0.05. Data presented as means

+/- SEM, with each data point representing a single eye.
Figure 8: Bioactivity of constitutively expressed anti-TNF transgenes in vitro

HEK-BLUE TNF reporter cells were ftransfected with AAV.CMV.huTNFRI-hulgG,
AAV.CMV.huTNFRI-mslgG, AAV.CMV.msTNFRI-msIgG, AAV.CMV.ADALIMUMARB plasmids
or AAV2.CMV.Infliximab for 48hrs. Cells were then stimulated with recombinant human TNF
or mouse TNF (0.5ng/ml) for further 24 hours and NFkB activation assessed. All the TNFRI
antibody-like plasmid constructs inhibited huTNF- and msTNF-mediated activation in the
reporter cell line compared to NULL or recTNF alone (A). For the monoclonal Fab based anti-
TNF biologics, plasmid expression of Adalimumab Fab (B) and AAV-mediated Infliximab Fab
expression (8C) both inhibit activation with huTNF.

Figure 9: Evaluation of expression and bioactivity of an inducible anti-TNF transgene

in vitro

HEK-293T cells were transduced with AAV7m8.AP1-NFkB.huTNFRI-hulgG or AAV7m8.AP1-
NFkB.NULL vectors [MOI 1E5vg/cell] and stimulated with IL-1b (2ng/ml). Stimulation results
in robust induction of huTNFRI-hulgG expression by 24hrs, accumulation reaching ~25ng/ml
at 48hrs (A). One-way ANOVA,; **P<0.0001. Data presented as means +/- SEM. Conditioned
media was “spiked” with recombinant human or mouse TNF (final concentration 10ng/ml), and
incubated with HEK-BLUE reporter cells for 24hrs. In response to both huTNF or mTNF
stimulation alone, or with conditioned media from AAV7m8.AP1-NFkB.NULL, NFkB activation
is robustly induced in the reporter cells. When supplemented with conditioned media from cells
transduced with AAV7m8.AP1-NFkB.huTNFRI-hulgG and stimulated with IL-1b, NFkB
activation in the reporter cells is completely suppressed (B). One-way ANOVA; **p<0.05

***p<0.001; Data presented as means +/- SEM.

Figure 10: Evaluation of expression and bioactivity of an inducible anti-TNF transgene

in vivo

B10.RIll mice were injected with AAV7m8.AP1-NFkB.huTNFRI-hulgG, and EAU induced at
4wks post-AAV. At day 19 post-EAU, when mild to moderate clinical signs of inflammation

(not yet peak disease) were observed, mice were killed, eyes dissected and supernatants
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(retina and vitreous) assayed using the anti-human TNF antibody ELISA. Clinical disease
drove detectable expression of the huTNFRI-hulgG in EAU eyes receiving the therapeutic
vector and not the control (AAV only) (A). Mice were injected with AAV7/m8.AP1-
NFkB.huTNFRI-hulgG and AAV7m8.AP1-NFkB.NULL (contralateral eye control) at
2E9vg/eye. At 4wks post-AAV, mice received bilateral administration of recombinant human
TNF (rec_hTNF), 18hrs later were killed, eyes dissected and ocular supernatants (retina and
vitreous) assayed for huTNFRI-hulgG expression. Acute activation elicits a significant
increase in expression of the huTNFRI-hulgG compared to the control (B). ****P<0.0001. Data

presented as means +/- SEM, with each data point representing a single eye.
Figure 11: Evaluation of inducible therapeutic transgene efficacy in vivo

B10.RIll mice were injected with AAV7m8.AP1-NFkB.huTNFRI-IgG or AAV7m8.CMV.NULL
[2E9 vg/eye] in contralateral eyes, and then immunized for EAU at 4wks post-AAV. At day 11,
representative fundus and OCT images demonstrate increased inflammation in the eyes
receiving the control NULL vector (A). The contralateral eyes of the same three animals, which
received the inducible therapeutic vector, showed substantially reduced clinical inflammation,
both peri-vascular sheathing and vitreous infiltrate. At this time-point mice were killed, eyes
dissected prepared for flow cytometric analysis to determine absolute numbers of CD45+ (all
leukocytes), CD3+ (lymphocytes), CD4+ (Th T cells) and CD11b+ (macrophages and
monocytes) populations from single eyes (B). We observed a trend of reduction in immune
cell infiltrates with AAV7m8.AP1-NFKkB.huTNFRI-IgG compared to AAV7m8.CMV.NULL.

Figure 12: Efficacy of AAV.CMV.msTNFRI-mslIgG in EAU

C57BL/6J mice injected with AAV7m8.CMV.msTNFRI-msigG in one eye, and with
AAV7m8.CMV.NULL in contralateral eye, were immunized for Experimental Autoimmune
Uveoretinitis (EAU) at 4wks post-AAV. (A) At day 18, clinical imaging demonstrates
inflammation (peri-vascular sheathing and vitreous infiltrate) only in the eyes receiving the
NULL vector; contralateral eyes receiving the therapeutic transgene appear normal with no
clinical signs of disease. (B) FACS analysis of immune cell infiltrate from individual eyes (n=21
eyes/group combined from 2 independent experiments), demonstrates a significant reduction
in  CD45+ cells treated with AAV7/m8.CMV.msTNFRI-mslgG compared to
AAV7mM8.CMV.NULL, confirmed through paired analysis which shows reduced lymphocyte
(CD3+) and myeloid (CD11b+) cell counts [***p=0.0002, n=21, two tailed test].

Figure 13: Evaluation of anti-CD3 Fab antibody to reduce inflammation in the EAU

model
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Mice received a single intravitreal injection of 6ug Anti-CD3 Fab, with vehicle (PBS)
administered to the contralateral eye. At day 14 (peak disease in the B10.RIll EAU model),
mice were imaged and then Kkilled, eyes dissected and immune cell infiltrate
immunophenotyped using FACS. (A) Representative clinical images (Fundus and OCT)
demonstrate clinical inflammation in control (PBS) eyes compared to eyes receiving anti-CD3
Fab. (B) FACS analysis of immune cell infiltrate from individual eyes demonstrates
substantially reduced CD45+ cell counts [One-way ANOVA, ** p=0.0021, n=6].

Figure 14: Therapeutic vector design

Schematic showing the organization of vectors comprising constitutive (CMV promotor) or
inflammation-inducible promoter (AP1-NFkB; inflammation responsive promotor comprised of
x5 repeated AP1 & NFKB binding sites) expressing: (A) TNFRI-IgG; (B) Anti-CD3 Fab; (C)
TNFRI-1gG and Anti-CD3 Fab.

Figure 15: Evaluation of constitutive anti-CD3 Fab transgene expression & bioactivity

in vitro

(A) SDS-PAGE image showing HA-positive 22kD protein band (lanes 1-3), which corresponds
to the expected light chain fragment of the anti-CD3 Fab (which includes the HA-tag sequence
on the C-terminus). No band was detected in supernatants collected from AAV.CMV.NULL
transfected cells (lanes 4-6). (B) CD4+ T cell proliferation response by FACS. Incubation of
splenocytes with anti-CD3 FAB antibody (2¢11b; positive control) demonstrates suppressed
proliferation, in a dose-dependent manner (0.01-1ug/ml). Compared to control (media only)
or supernatant from AAV.NULL transfected HEK293T cells, conditioned media from
AAV.CMV.anti-CD3 FAB also significantly reduces CD4+ proliferation.

Figure 16: Evaluation of combined targeting therapy (AAV.CMV.msTNFRI-msigG +
AAV.CMV.anti-CD3 Fab) to suppress inflammation in EAU

C57BL/6J mice were injected with (i) AAV7m8.CMV.msTNFRI-mslgG [2E9 vg/eye] or (i) AAV
“MIX” containing AAV7m8.CMV.msTNFRI-msigG [2E9 vgleye] + AAV7m8.CMV.anti-CD3
FAB [2E9 vg/eye] in one eye, with AAV7m8.CMV.NULL [4E9 vg/eye] in contralateral eye, and
were then immunized for EAU at 4wks post-AAV. (A) At day 18, clinical imaging demonstrates
inflammation (peri-vascular sheathing and vitreous infiltrate) only in the eyes receiving the
NULL vector; contralateral eyes receiving either the combined “MIX” therapeutic transgenes
or AAV.CMV.TNFRI vector only appear normal with no clinical signs of disease. FACS
analysis of immune cell infiltrate from individual eyes of the (B) AAV.TNFRI only treatment

group, with 31% reduction in the average (mean) number of CD45+ cells/eye [**p=0.0039,
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n=9, two tailed test]; and (C) AAV “MIX” treatment group, with 63% reduction in the average
(mean) number of CD45+ cells [***p=0.0005, n=13, two tailed test].

Figure 17: Evaluation of constitutive anti-CD3 Fab transgene expression & bioactivity

from ARPE-19 (ocular cell line) in vitro

(A) A non-reducing SDS-PAGE image showing HA-positive protein band (lanes 1-3), which
corresponds to the expected light chain fragment of the anti-CD3 Fab (which includes the HA-
tag sequence on the C-terminus). No band was detected in supernatants collected from
AAV.CMV.NULL transfected cells (lanes 4-6). (B) CD4+ T cell proliferation response by FACS.
Incubation of splenocytes with anti-CD3 FAB antibody (2¢11b; positive control) demonstrates
suppressed proliferation, in a dose-dependent manner (0.005-5ug/ml). Compared to control
(media only) or supernatant from AAV.NULL transfected ARPE-19 cells, conditioned media
from AAV.CMV.anti-CD3 Fab also significantly reduces CD4+ proliferation, comparable to
0.05ug/ml 2¢11b control.

Figure 18: Evaluation of inducible anti-CD3 Fab transgene expression in vitro

ARPE-19 cells were transduced with AAV7m8.AP1-NFkB.anti-CD3 Fab or AAV7m8.AP1-
NFkB.NULL vectors [MOI 1E5vg/cell] and stimulated with IL-1b (2ng/ml). Conditioned media
was collected at 0, 24 & 48hrs, and concentrated for SDS-PAGE. Stimulation results in robust
induction of anti-CD3 Fab expression evident at 24hrs (lanes 4-6) and 48hrs (lanes 1-3),
shown by HA-positive protein band, corresponding to the expected light chain fragment of the
anti-CD3 Fab (which includes the HA-tag sequence on the C-terminus). No band is observed
at Ohrs (lanes 7-9) or NULL (lanes 10-11).

Figure 19: Efficacy of AAV.CMV.anti-CD3 Fab in EAU

C57BL/6J mice were injected in both eyes with AAV7m8.CMV.anti-CD3 Fab (n=7 eyes) or
AAV7M8.CMV.NULL (n=3 eyes) [Vector dose: 4E9 vgleye], and were immunized for
Experimental Autoimmune Uveoretinitis (EAU) at 4wks post-AAV. (A) At day 18, clinical
imaging demonstrates inflammation (peri-vascular sheathing and vitreous infiltrate) in the eyes
receiving the NULL vector; eyes receiving the therapeutic transgene show only mild clinical
signs of disease. (B) FACS analysis of immune cell infiltrate from individual eyes (n=3-7
eyes/group), demonstrates lower numbers of CD45+ and CD3+ cell populations treated with
AAV7m8.CMV.anti-CD3 Fab compared to AAV7m8.CMV.NULL. (C) AAV7m8.CMV.2c11b
treatment promotes an exhausted CD3+ phenotype, shown by increased expression of CTLA-
4 and TIM-3.
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Figure 20: Evaluation of constitutive expression of two transgenes (TNFRI-IgG and

Anti-CD3 Fab) from bi-cistronic plasmid in vitro

ARPE-19 cells were ftransfected with AAV.CMV.anti-CD3 Fab, AAV.CMV.NULL or
AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab) plasmids (1ug/ml), and incubated for 72hrs. (A)
Conditioned media (CM) was collected and “spiked” with recombinant mouse TNF (final
concentration 0.1ng/ml), before incubation with HEK-BLUE reporter cells for 24hrs, for NFkB
activation assessment. CM from AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab (Bi-cistronic
plasmid) inhibited mTNF-mediated activation in the reporter cell line compared to NULL or
recTNF alone, indicating expression of bioactive msTNFRI-mslgG transgene from the bi-
cistronic plasmid. One-way ANOVA; ****p<0.0001; Data presented as means +/- SEM. (B)
CM from AAV.CMV.anti-CD3 Fab, AAV.CMV.msTNFRI-msIgG.anti-CD3 Fab or
AAV.CMV.NULL was resolved by SDS-PAGE using non-reducing conditions. Image shows
HA-positive protein band (light chain fragment of the anti-CD3 Fab) present in the
AAV.CMV.anti-CD3 Fab and AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab samples. No band
was detected in supernatants collected from AAV.CMV.NULL. This demonstrates expression

of the anti-CD3 Fab transgene from the bi-cistronic plasmid.

Figure 21: Evaluation of constitutive expression of two transgenes (TNFRI-IgG and
Anti-CD3 Fab) from bi-cistronic AAV in vitro

HEK293T or ARPE-19 cells were transduced with AAV7m8.CMV.msTNFRI-IgG,
AAV7m8.CMV.anti-CD3 Fab, AAV7m8.CMV.NULL or AAV7m8.CMV.msTNFRI-mslgG.anti-
CD3 Fab vectors [MOI 1E5vg/cell], and incubated for 48hrs. (A) Conditioned media (CM) was
collected and “spiked” with recombinant mouse TNF (final concentration 0.1ng/ml), before
incubation with HEK-BLUE reporter cells for 24hrs, and NFkB activity assessed. CM from
AAV7M8.CMV.msTNFRI-msigG  and  AAV7m8.CMV.msTNFRI-mslgG.anti-CD3  Fab
transfected HEK293T or ARPE-19 inhibited mTNF-mediated activation in the reporter cell line
compared to NULL, and confirms expression of bioactive msTNFRI-msIgG transgene from bi-
cistronic AAV. One-way ANOVA; ***p<0.0001; Data presented as means +/- SEM. (B)
HEK293T CM from AAV.CMV.anti-CD3 Fab, AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab or
AAV.CMV.NULL was resolved by SDS-PAGE (non-reducing conditions). Image shows HA-
positive protein band (light chain fragment of the anti-CD3 Fab) present in the AAV.CMV .anti-
CD3 Fab and AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab samples only. No band was detected
in supernatants collected from AAV.CMV.NULL. This demonstrates expression of the anti-

CD3 Fab transgene from the bi-cistronic AAV vector.
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Figure 22: Evaluation of combined targeting therapy (AAV.CMV.msTNFRI-msigG +
AAV.CMV.anti-CD3 Fab) to maintain reduced inflammation post-peak EAU

C57BL/6J mice were injected with AAV “MIX” containing AAV7m8.CMV.msTNFRI-mslgG
[2E9 vgleye] + AAV7M8.CMV.anti-CD3 Fab [2E9 vgleye] in one eye, with
AAV7mM8.CMV.NULL [4E9 vg/eye] in contralateral eye, and were then immunized for EAU at
4wks post-AAV. (A) At day 28, clinical imaging demonstrates inflammation (peri-vascular
sheathing and vitreous infiltrate) in eyes receiving the NULL vector; contralateral eyes
receiving the combined “MIX” therapeutic transgenes only show mild clinical signs of disease.
(B) FACS analysis of immune cell infiltrate from individual eyes of the AAV “MIX” vs NULL
eyes, shows 34% reduction in the average (mean) number of CD45+ cells [**p=0.005, n=7,

paired t test].

Figure 23: Evaluation of bi-cistronic AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab to

suppress inflammation in EAU

C57BL/6J mice injected with AAV7m8.CMV.msTNFRI-mslgG.anti-CD3 Fab in one eye, and
with AAV7m8.CMV.NULL in contralateral eye, were immunized for Experimental Autoimmune
Uveoretinitis (EAU) at 4wks post-AAV. (A) At day 18, clinical imaging demonstrates
inflammation (peri-vascular sheathing and vitreous infiltrate) only in the eyes receiving the
NULL vector; contralateral eyes receiving the therapeutic transgenes appear normal with no
clinical signs of disease. (B) FACS analysis of immune cell infiltrate from individual eyes (n=8
eyes/group), demonstrates a significant reduction in CD45+ cells treated with
AAV7mM8.CMV.msTNFRI-msIgG.anti-CD3 Fab compared to AAV7m8.CMV.NULL, confirmed
through paired analysis which shows reduced lymphocyte (CD3+) and myeloid (CD11b+) cell
counts [* p=0.05; **p=0.005, n=8, two tailed test].

Figure 24: Bicistronic plasmids

Plasmid maps showing the organization of the bi-cistronic constructs comprising (A)
constitutive (CMV promotor) or (B) inflammation-inducible promoter (AP1-NFkB; inflammation

responsive promotors for expression of TNFRI-IgG and Anti-CD3 Fab transgenes.
DETAILED DESCRIPTION

Various preferred features and embodiments of the present invention will now be described

by way of non-limiting examples.

It must be noted that as used herein and in the appended claims, the singular forms "a", "an",

and "the" include plural referents unless the context clearly dictates otherwise.
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The terms "comprising", "comprises" and "comprised of" as used herein are synonymous with
"including", "includes", "containing", or "contains", and are inclusive or open-ended and do not
exclude additional, non-recited members, elements or steps. The terms "comprising",

"comprises" and "comprised of" also include the term "consisting of".

Numeric ranges are inclusive of the numbers defining the range. Unless otherwise indicated,
any nucleic acid sequences are written left to right in 5' to 3' orientation and amino acid

sequences are written left to right in amino to carboxy orientation, respectively.

The publications discussed herein are provided solely for their disclosure prior to the filing date
of the present application. Nothing herein is to be construed as an admission that such
publications constitute prior art to the claims appended hereto. All publications mentioned in

the specification are herein incorporated by reference.

This disclosure is not limited by the exemplary methods and materials disclosed herein, and
any methods and materials similar or equivalent to those described herein can be used in the
practice or testing of embodiments of this disclosure. The skilled person will understand that
they can combine all features of the invention disclosed herein without departing from the

scope of the invention as disclosed.
Combinations

The present invention provides a combination of. (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

The combination of the present invention may be provided in any suitable form. In some
embodiments, (a) the TNF inhibitor or polynucleotide encoding the same is in the form of a
vector comprising a nucleotide sequence encoding a TNF inhibitor; and/or (b) the CD3 inhibitor
or polynucleotide encoding the same may is in the form of a vector comprising a nucleotide
sequence encoding a CD3 inhibitor. In some embodiments, (a) the TNF inhibitor or
polynucleotide encoding the same is in the form of a vector comprising a nucleotide sequence
encoding a TNF inhibitor; and (b) the CD3 inhibitor or polynucleotide encoding the same may

is in the form of a vector comprising a nucleotide sequence encoding a CD3 inhibitor.

The combination of the present invention may be provided in the form of a bicistronic or
multicistronic vector, two separate vectors, or a product, kit or pharmaceutical composition
comprising the combination. In some embodiments, the combination of the present invention
may be provided in the form of a bicistronic or multicistronic vector encoding a TNF inhibitor

and a CD3 inhibitor. In other embodiments, the combination of the present invention may be
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provided in the form of a vector encoding a TNF inhibitor and a vector encoding a CD3
inhibitor. In other embodiments, the combination of the present invention may be provided in
the form of a product, kit, or pharmaceutical comprising: (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

Antibodies and antibody fragments

In some embodiments, (a) the TNF inhibitor comprises or consists of an anti-TNF antibody or
a fragment thereof; and/or (b) the CD3 inhibitor comprises or consists of an anti-CD3 antibody
or a fragment thereof. In preferred embodiments, (a) the TNF inhibitor comprises or consists
of an anti-TNF antibody or a fragment thereof; and (b) the CD3 inhibitor comprises or consists

of an anti-CD3 antibody or a fragment thereof.

In preferred embodiments, (a) the TNF inhibitor is an anti-TNF antibody or a fragment thereof;
and/or (b) the CD3 inhibitor is an anti-CD3 antibody or a fragment thereof. In more preferred
embodiments, (a)the TNF inhibitor is an anti-TNF antibody or a fragment thereof; and (b) the
CDg3 inhibitor is an anti-CD3 antibody or a fragment thereof.

Antibodies are glycoproteins belonging to the immunoglobulin superfamily. Antibodies are
typically made of basic structural units, each with two heavy chains and two light chains. An
antibody may recognise an antigen via the fragment antigen-binding (Fab) variable region.
The fragment crystallizable region (Fc region) is the tail region of an antibody that may allow
antibodies to activate the immune system. The hinge region is a stretch of heavy chains linking

the Fab and Fc regions.

The “heavy chain” and “light chain” may each comprise a variable domain and one or more
constant domains. For example, in IgG antibodies, a heavy chain comprises a variable domain
(VH) and three constant domains (CH1, CH2, and CH3) and a light chain comprises a variable
domain (VL) and one constant domain (CL). In some embodiments, for example in an antigen-
binding fragment (Fab), a heavy chain comprises one variable domain (VH) and one constant
domain (CH1). In some embodiments, for example in an antigen-binding fragment (Fab), a

light chain comprises one variable domain (VL) and one constant domain (CL).

“Heavy chain variable region” or “VH” refers to the fragment of the heavy chain of an antibody
that contains three CDRs interposed between flanking stretches known as framework regions,
which form a scaffold to support the CDRs. “Light chain variable region” or “VL” refers to the
fragment of the light chain of an antibody that contains three CDRs interposed between

framework regions.
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“Complementarity determining region” or “CDR” with regard to an antibody or antigen-binding
fragment thereof refers to a highly variable loop in the variable region of the heavy chain or
the light chain of an antibody. CDRs can interact with the antigen conformation and largely
determine binding to the antigen. The heavy chain variable region and the light chain variable
region each contain 3 CDRs (heavy chain CDRs 1, 2 and 3 and light chain CDRs 1, 2 and 3,

numbered from the amino to the carboxy terminus).

The CDRs of the variable regions of a heavy and light chain of an antibody can be predicted
from the heavy and light chain variable region sequences of the antibody, using prediction
software available in the art, e.g. using the Abysis algorithm, the IMGT/V-QUEST software, or
ADbRSA (see e.g. Lefranc et al, 2009 NAR 37:D1006-D1012; Lefranc 2003, Leukemia 17: 260-
266; and Li, L., et al., 2019. Protein Science, 28(8), pp.1524-1531). CDR regions identified by

any algorithm are considered to be equally suitable for use in the invention.

CDRs may vary in length, depending on the numbering scheme and the antibody from which
they are predicted and between the heavy and light chains. Thus, the three heavy chain CDRs
of an intact antibody may be of different lengths (or may be of the same length) and the three
light chain CDRs of an intact antibody may be of different lengths (or may be of the same
length). A CDR for example, may range from 2 or 3 amino acids in length to 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acids in length. Particularly, a CDR may be from
3-14 amino acids in length, e.g. at least 3 amino acids and less than 15 amino acids. Any
suitable numbering scheme may be used to predict the CDRS, such as Kabat, Chothia, or
IMGT numbering schemes (see e.g. Dondelinger, M., et al., 2018. Frontiers in immunology, 9,

p.2278). Suitably, the CDRs are predicted using the Kabat numbering scheme

In preferred embodiments, (a) the anti-TNF antibody or fragment thereof is an anti-TNF
antibody fragment; and/or (b) the anti-CD3 antibody or fragment thereof is an anti-CD3
antibody fragment. In more preferred embodiments, (a) the anti-TNF antibody or fragment
thereof is an anti-TNF antibody fragment; and (b) the anti-CD3 antibody or fragment thereof
is an anti-CD3 antibody fragment. An “antibody fragment” may be a fragment of an antibody,
or a genetically engineered product of one of more fragments of an antibody, which fragment
is involved in binding with the target molecule (e.g. TNF or CD3). Examples include an antigen-
binding fragment (Fab), a fragment antibody (F(ab’).), a variable region (Fv), a single chain
antibody (scFv), a single-domain antibody (sdAb), and a camelid antibody (VHH). The use of
an antibody fragment may be advantageous because it may reduce inflammation associated

with the Fc region.
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In some embodiments, the antibody fragment is an antigen-binding fragment (Fab), a fragment
antibody (F(ab’)z), a single chain antibody (scFv), or a single-domain antibody (sdAb).

In preferred embodiments, the antibody fragment is an antigen-binding fragment (Fab).
“Antigen-binding fragment” (Fab) refers to a region on an antibody that binds to antigens. It is

composed of one constant and one variable region of each of the heavy and the light chain.

In other embodiments, the antibody fragment is a fragment antibody (F(ab’).). “Fragment
antibody” (F(ab’),) refers to a region on an antibody that remains following digestion of the Fc

region while leaving intact some of the hinge region.

In other embodiments, the antibody fragment is a single chain antibody (scFv). “Single chain
antibody” (scFv) refers to an engineered antibody consisting of a light chain variable region
and a heavy chain variable region connected to one another directly or via a peptide linker
sequence. The peptide linker sequence is usually about 10 to 25 amino acids in length, rich
in glycine for flexibility, and serine or threonine for solubility. The peptide linker sequence can
either connect the N-terminus of the heavy chain variable region with the C-terminus of the

light chain variable region, or vice versa.

In other embodiments, the antibody fragment is a single-domain antibody (sdAb). “Single-
domain antibody” (sdAb), also known as a nanobody, refers to an antibody fragment consisting
of a single monomeric variable antibody domain. Accordingly, a sdAb may be a heavy chain
variable region (VH) or a light chain variable region (VL). Examples of single-domain
antibodies include, but are not limited to, VHH fragments, and VNAR fragments. Single-
domain antibodies may also be generated by splitting the dimeric variable domains from

common |gG molecules into monomers.

The present invention includes “variants” of the CDR regions described below. The term
“variant” as used herein is defined below in the section “Variants, derivatives and fragments”.
It will be appreciated that one or more amino acid substitutions may be made in the CDRs
whilst retaining the antigen-binding ability. For instance, the CDR variants may comprise 3 or
fewer amino acid substitutions, e.g. 3 amino acid substitutions, 2 amino acid substitutions or
1 amino acid substitution. In particular, in some embodiments the CDR variants comprise one
amino acid substitution and retain the antigen-binding ability. The variant may be a variant
with at least 80% or 90% identity to the CDR. Examples of antibodies, and fragments and/or

derivatives thereof that can be used in the invention are further described below.

Signal peptides

The TNF inhibitor and/or CD3 inhibitor may be operably linked to one or more signal peptides.
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In some embodiments, the TNF inhibitor and/or the CD3 inhibitor is operably linked to one or
more signal peptides. In some embodiments, the TNF inhibitor and the CD3 inhibitor is

operably linked to one or more signal peptides.

A “signal peptide” may refer to a short peptide that directs the insertion of proteins into the
membrane of the endoplasmic reticulum. Signal peptides are typically N-terminal extensions
of newly synthesized secretory and membrane proteins that are 16 to 30 amino acid residues
in length and comprised of a hydrophilic, usually positively charged N-terminal region, a central
hydrophobic domain, and a C-terminal region with the cleavage site for signal peptidase.
Besides these common characteristics, signal peptides do not share sequence similarity and
some are more than 50 amino acid residues long (see e.g. Kapp, K., et al., 2009. Protein

transport into the endoplasmic reticulum, pp.1-16).

The TNF inhibitor and/or CD3 inhibitor may be operably linked to any suitable signal
peptide(s). The SPdb signal peptide database is a repository of experimentally determined
and computationally predicted signal peptides (see e.g. Choo, KH., et al.,, 2005. BMC
bioinformatics, 6(1), pp.1-8). Suitable signal peptides include, a Human Growth Hormone
(HGH) signal peptide, an interleukin-2 (IL-2) signal peptide, a CD5 signal peptide, an
immunoglobulin Kappa light chain signal peptide, a trypsinogen signal peptide, a serum

albumin signal peptide, or a prolactin signal peptide.

In some embodiments, the signal peptide is selected from one or more of: a Human Growth
Hormone (HGH) signal peptide, an interleukin-2 (IL-2) signal peptide, a CD5 signal peptide,
an immunoglobulin Kappa light chain signal peptide, a trypsinogen signal peptide, a serum
albumin signal peptide, and a prolactin signal peptide. In some embodiments, the signal

peptide is a Human Growth Hormone (HGH) signal peptide.

In some embodiments, the TNF inhibitor is operably linked to one or more Human Growth
Hormone (HGH) signal peptide. In some embodiments, the TNF inhibitor is operably linked to
one or more signal peptide comprising or consisting of an amino acid sequence having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 1. In some
embodiments the TNF inhibitor is operably linked to one or more signal peptide comprising or

consisting of the amino acid sequence of SEQ ID NO: 1.

In some embodiments, the CD3 inhibitor is operably linked to one or more Human Growth
Hormone (HGH) signal peptide. In some embodiments, the CD3 inhibitor is operably linked to
one or more signal peptide comprising or consisting of an amino acid sequence having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
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least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 1. In some
embodiments the CD3 inhibitor is operably linked to one or more signal peptide comprising or

consisting of the amino acid sequence of SEQ ID NO: 1.

In some embodiments, (a) the TNF inhibitor is operably linked to one or more Human Growth
Hormone (HGH) signal peptide; and (b) the CD3 inhibitor is operably linked to one or more
Human Growth Hormone (HGH) signal peptide. In some embodiments, (a) the TNF inhibitor
is operably linked to one or more signal peptide comprising or consisting of an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ
ID NO: 1; and (b) the CD3 inhibitor is operably linked to one or more signal peptide comprising
or consisting of an amino acid sequence having at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%
identity, or 100% identity to SEQ ID NO: 1. In some embodiments, (a) the TNF inhibitor is
operably linked to one or more signal peptide comprising or consisting of the amino acid
sequence of SEQ ID NO: 1; and (b) the CD3 inhibitor is operably linked to one or more signal

peptide comprising or consisting of the amino acid sequence of SEQ ID NO: 1.

MATGSRTSLLLAFGLLCLPWLQEGSA
Example HGH signal peptide (SEQ ID NO: 1)

Example nucleotide sequences

The TNF inhibitor and/or CD3 inhibitor may be encoded by any suitable nucleotide sequence.

In some embodiments, (a) the nucleotide sequence encoding the TNF inhibitor; and/or (b) the
nucleotide sequence encoding the CD3 inhibitor is codon-optimised, for example codon-
optimised for expression in humans. In some embodiments, (a) the nucleotide sequence
encoding the TNF inhibitor is codon-optimised, for example codon-optimised for expression in
humans; and (b) the nucleotide sequence encoding the CD3 inhibitor is codon-optimised, for
example codon-optimised for expression in humans. Different cells differ in their usage of
particular codons. This codon bias corresponds to a bias in the relative abundance of particular
tRNAs in the cell type. By altering the codons in the sequence so that they are tailored to
match with the relative abundance of corresponding tRNAs, it is possible to increase
expression. By the same token, it is possible to decrease expression by deliberately choosing
codons for which the corresponding tRNAs are known to be rare in the particular cell type.
Thus, an additional degree of translational control is available. Codon usage tables are known

in the art for mammalian cells (e.g. humans), as well as for a variety of other organisms.
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Suitably, a nucleotide sequence encoding a Fab may comprise from 5’ to 3: a first signal
sequence; a nucleotide encoding a heavy chain (e.g. VH + CH1); a linker sequence; a second
signal sequence; and a nucleotide encoding a light chain. Suitably, a nucleotide sequence
encoding a Fab may comprise from 5’ to 3’. a first signal sequence; a nucleotide encoding a
light chain; a linker sequence; a second signal sequence; and a nucleotide encoding a heavy
chain (e.g. VH + CH1).

Signal sequences

The first signal sequence and the second signal sequence may encode the same signal
peptide or different signal peptides. In some embodiments, the first signal sequence and the
second signal sequence encode the same signal peptide. The first signal sequence and the

second signal sequence may be any signal sequence described herein.

In some embodiments, the first signal sequence and/or the second signal sequence encode
any of: a Human Growth Hormone (HGH) signal peptide, an interleukin-2 (IL-2) signal peptide,
a CD5 signal peptide, an immunoglobulin Kappa light chain signal peptide, a trypsinogen
signal peptide, a serum albumin signal peptide, and a prolactin signal peptide.

In some embodiments, the first signal sequence and/or the second signal sequence encode
a Human Growth Hormone (HGH) signal peptide. In some embodiments, the first signal
sequence and the second signal sequence encode a Human Growth Hormone (HGH) signal

peptide.

In some embodiments, the first signal sequence and/or the second signal sequence comprises
or consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to any of SEQ ID NOs: 2-5. In some embodiments, the first signal sequence
and/or the second signal sequence comprises or consists of the nucleotide sequence of any
of SEQ ID NOs: 2-5.

atggcaacaggtagtcgaaccagcctattactggccttecggtctectgtgtetgeecctgget
tcaagagggctctgce
Example HGH signal sequence (SEQ ID NO: 2)

atggccacgggaagtcggacttceccttactactecgectttggtecttectttgettgecatgget

ccaggagggtagtgca
Example HGH signal sequence (SEQ ID NO: 3)

atggccacaggctctcggaccagcctgctgetggectteggectgetgtgtetgecttgget

gcaagagggcagcgcce
Example HGH signal sequence (SEQ ID NO: 4)
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atggctaccggcagcagaaccagcctgctgectggcattecggecttectgtgectgecttgget
gcaagagggctctgcce
Example HGH signal sequence (SEQ ID NO: 5)

Linker sequences

The linker sequence may comprise one or more cleavage sites. As used herein, “cleavage
sites” may include nucleotide sequences encoding specific peptide sequences at which site-
specific proteases may cleave or cut the peptide (also known as enzymatically cleavable

peptide motifs) and nucleotide sequences encoding self-cleaving peptides.

In preferred embodiments, the linker sequence encodes a cleavage site. In some
embodiments, the linker sequence encodes a self-cleaving peptide and/or an enzymatically

cleavable peptide motif.

In some embodiments, the linker sequence encodes a 2A self-cleaving peptide. 2A self-
cleaving peptides are a class of 18—-22 aa-long peptides, which can induce ribosomal skipping
during translation of a protein in a cell. Suitable 2A self-cleaving peptides include T2A, P2A,
E2A and F2A, or derivatives thereof.

In some embodiments, the linker sequence encodes a 2A self-cleaving peptide having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9. In
some embodiments, the linker sequence encodes a 2A self-cleaving peptide comprising or
consisting of any of SEQ ID NOs: 6-9.

In some embodiments, the linker sequence encodes a 2A self-cleaving peptide having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 6. In some
embodiments, the linker sequence encodes a 2A self-cleaving peptide comprising or
consisting of SEQ ID NO: 6.

ATNFSLLKQAGDVEENPGP
Example P2A peptide sequence (SEQ ID NO: 6)

EGRGSLLTCGDVEENPGP
Example T2A peptide sequence (SEQ ID NO: 7)

QCTNYALLKLAGDVESNPGP
Example E2A peptide sequence (SEQ ID NO: 8)

VKQTLNFDLLKLAGDVESNPGP
Example F2A peptide sequence (SEQ ID NO: 9)
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In some embodiments, the linker sequence comprises a nucleotide sequence having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 10-11.

In some embodiments, the linker sequence comprises any of SEQ ID NOs: 10-11.

gctacgaatttttcattgctcaagcaagcgggagatgtggaggagaaccctggeccce
Example P2A nucleotide sequence (SEQ ID NO: 10)

gctaccaacttcagcctcctgaaacaggeccggecgatgtggaggaaaaccctggacct
Example P2A nucleotide sequence (SEQ ID NO: 11)

The linker sequence may comprise any other suitable nucleotide sequences, for example
nucleotide sequences which aid expression. Suitably, the linker sequence may comprise a

furin site and/or a fusion protein linker sequence.

In some embodiments, the linker sequence comprises a furin site. Furin is a protease enzyme
that may cleave at a conserved polybasic RNRR site. Suitably, the furin site encodes RKRR.
In some embodiments, the linker sequence comprises fusion protein linker sequence. Fusion
protein linker sequences may join two protein domains together. Suitably, the fusion protein

linker sequence encodes SGSG.

In some embodiments, the linker sequence encodes from 5’ to 3’: a furin site, a fusion protein

linker sequence, and a 2A self-cleaving peptide.

In some embodiments, the linker sequence encodes an amino acid having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 12. In some embodiments,

the linker sequence encodes an amino acid comprising or consisting of SEQ ID NO: 12.

RKRRSGSGATNFSLLKQAGDVEENPGP
Example linker peptide sequence (SEQ ID NO: 12)
In some embodiments, the linker sequence comprises or consists of a nucleotide sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to any of SEQ
ID NOs: 13-14. In some embodiments, the linker sequence comprises or consists of any of
SEQ ID NOs: 13-14.

aggaagcggcgttccgggagcggggctacgaatttttcattgectcaagcaagecgggagatgt
ggaggagaaccctggcccc
Example linker sequence (SEQ ID NO: 13)

agaaagcggagaagcggaagcggtgctaccaacttcagectecctgaaacaggcecggecgatgt

ggaggaaaaccctggacct
Example linker sequence (SEQ ID NO: 14)
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Other sequences

The nucleotide sequence encoding may comprise any other suitable sequences. For example,
the TNF inhibitor or CD3 inhibitor may be linked to a HA tag for detection. Suitably, an HA tag
may comprise or consist of SEQ ID NO: 15.

YPYDVPDYA
Example HA tag (SEQ ID NO: 15)

TNF inhibitors

The combination of the present invention comprises a TNF inhibitor, or a polynucleotide

comprising a nucleotide sequence encoding the same.

As used herein, a “TNF inhibitor’ may be any protein or oligonucleotide that suppresses an
inflammatory response to TNF. Tumour necrosis factor (TNF) is also known as cachexin or
cachectin, and may also be known as tumour necrosis factor alpha (TNF-a). TNF is
synthesized as a transmembrane protein (MTNF) and cleaved to soluble TNF (sTNF). There
are two types of TNF, which are very closely related, TNF-alpha and TNF-beta. The activities
of both TNFs are mediated through binding to the TNF receptors, TNFR1 and TNFR2. The
binding of TNF may activate several signalling pathways, including transcription factor
activation, proteases, and protein kinases. This signalling may lead to activation of the target
cell leading to the inflammatory and immune response by releasing several cytokines and
apoptotic pathway initiation (see Gerriets, V., et al., 2021. “Tumor necrosis factor inhibitors”.
In StatPearls).

Example TNF inhibitors include adalimumab, infliximab, golimumab, certolizumab pegol,
etanercept, XPro1595, XENP345, R1antTNF, Atrosab, and Atrosimab (see e.g. Lis, K,
Kuzawinska, O. and Batkowiec-Iskra, E., 2014. AMS, 10(6), p.1175; and Fischer, R., et al.,
2020. Frontiers in cell and developmental biology, 8, p.401). Suitably, a TNF inhibitor may
inhibit TNF activity by directly binding to TNF. For example, a TNF inhibitor may be an anti-
TNF antibody or fragment thereof (e.g. adalimumab, infliximab, golimumab, certolizumab), or
comprise the TNF-binding domain of a TNFR receptor (e.g. etanercept). Alternatively, a TNF
inhibitor may inhibit TNF activity by binding to a TNF receptor. For example, a TNF inhibitor
may be a TNF mutein (e.g. XPro1595, XENP345, R1antTNF) or may be an anti-TNFR

antibody or fragment thereof (e.g. Atrosab and Atrosimab).

In preferred embodiments, the TNF inhibitor is a human-specific TNF inhibitor, i.e. a protein

or oligonucleotide that suppresses an inflammatory response to human TNF. In some
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embodiments, the TNF inhibitor is an anti-human TNF antibody or a fragment thereof (e.g.

adalimumab, infliximab, golimumab, certolizumab, or fragments thereof).

Suitably, a TNF inhibitor may suppress an inflammatory response by binding to TNFa. For
example, a TNF inhibitor may be an anti-TNFa antibody (e.g. adalimumab, infliximab,
golimumab, certolizumab) or a fragment thereof. In some embodiments, the TNF inhibitor is
an anti-human TNFa antibody or a fragment thereof (e.g. adalimumab, infliximab, golimumab,

certolizumab, or fragments thereof).

Anti-TNF antibody or fragment thereof

In some embodiments, the TNF inhibitor comprises or consists of an anti-TNF antibody or a
fragment thereof. In preferred embodiments, the TNF inhibitor is an anti-TNF antibody or a

fragment thereof.

The anti-TNF antibody may be a monoclonal antibody (mAb) or a fragment thereof. In some
embodiments, the TNF inhibitor is a humanized anti-TNF mAb or a fragment thereof. In some

embodiments, the TNF inhibitor is a human anti-TNF mAb or a fragment thereof.

Suitable anti-TNF antibodies are known in the art. Moreover, anti-TNF antibodies, and
fragments and/or derivatives thereof, can be prepared using methods known by those of skill
in the art. Such methods include phage display, methods to generate human or humanized
antibodies, or methods using transgenic animal or plant engineered to produce human
antibodies. Phage display libraries of partially or fully synthetic antibodies are available and
can be screened for an antibody or fragment thereof that can bind to the target molecule.
Phage display libraries of human antibodies are also available. Once identified, the amino acid
sequence or polynucleotide sequence encoding for the antibody (or fragment and/or derivative
thereof) can be isolated and/or determined. The sequence of the antibody can be used to

design suitable fragments and/or derivatives thereof.

In preferred embodiments, the anti-TNF antibody or fragment thereof is an anti-TNF antibody
fragment. An “anti-TNF antibody fragment” may be a fragment of an anti-TNF antibody, or a
genetically engineered product of one of more fragments of the anti-TNF antibody, which
fragment is involved in binding with TNF. In some embodiments, the anti-TNF antibody
fragment is an antigen-binding fragment (Fab), a fragment antibody (F(ab’)z), a single chain
antibody (scFv), or a single-domain antibody (sdAb). In preferred embodiments, the anti-TNF

antibody fragment is an antigen-binding fragment (Fab).

The TNF inhibitor may comprise at least one CDR (e.g. HCDR3), which can be predicted from

an anti-TNF antibody (or a variant of such a predicted CDR e.g. a variant with one, two or
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three amino acid substitutions). It will be appreciated that molecules containing three or fewer
CDR regions (e.g. a single CDR or even a part thereof) may be capable of retaining the
antigen-binding activity of the antibody from which the CDR is derived. Molecules containing
two CDR regions are described in the art as being capable of binding to a target antigen, e.g.
in the form of a minibody (see e.g. Vaughan and Sollazzo, 2001, Combinational Chemistry &
High Throughput Screening, 4, 417-430). Molecules containing a single CDR have been
described which can display strong binding activity to target (see e.g. Nicaise et al, 2004,
Protein Science, 13: 1882-91).

The TNF inhibitor may comprise one or more variable heavy chain CDRs, e.g. one, two or
three variable heavy chain CDRs. Alternatively, or additionally, the TNF inhibitor may comprise
one or more variable light chain CDRs, e.g. one, two or three variable light chain CDRs. The
TNF inhibitor may comprise three heavy chain CDRs and/or three light chain CDRs (and more
particularly a heavy chain variable region comprising three CDRs and/or a light chain variable
region comprising three CDRs) wherein at least one CDR, preferably all CDRs, may be from

an anti-TNF antibody, or may be selected from one of the CDR sequences provided below.

The TNF inhibitor may comprise any combination of variable heavy and light chain CDRs, e.g.
one variable heavy chain CDR together with one variable light chain CDR, two variable heavy
chain CDRs together with one variable light chain CDR, two variable heavy chain CDRs
together with two variable light chain CDRs, three variable heavy chain CDRs together with
one or two variable light chain CDRs, one variable heavy chain CDR together with two or three
variable light chain CDRs, or three variable heavy chain CDRs together with three variable
light chain CDRs. Preferably, the TNF inhibitor comprises three variable heavy chain CDRs
(HCDR1, HCDR2 and HCDRS3) and/or three variable light chain CDRs (LCDR1, LCDR2 and
LCDR3).

The one or more CDRs present within the TNF inhibitor may not all be from the same antibody,
as long as the domain has the binding activity described above. Thus, one CDR may be
predicted from the heavy or light chains of an anti-TNF antibody, whilst another CDR present
may be predicted from a different anti-TNF antibody. In this instance, it may be preferred that
CDR3 be predicted from an anti-TNF antibody. Particularly however, if more than one CDR is
present in the TNF inhibitor, it is preferred that the CDRs are predicted from anti-TNF
antibodies. A combination of CDRs may be used from different antibodies, particularly from

antibodies that bind to the same desired region or epitope.
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In a preferred embodiment, the TNF inhibitor comprises three CDRs predicted from the
variable heavy chain sequence of an anti-TNF antibody and/or three CDRs predicted from the

variable light chain sequence of an anti-TNF antibody.

Examples of antibodies, and fragments and/or derivatives thereof that can be used in the
invention are further described below. The TNF inhibitor may comprise or consist of an amino
acid sequence comprising the CDRs described herein and substitutions, variations,
modifications, replacements, deletions and/or additions of one or more amino acid residues
may occur in the framework region. The derivatives described herein may retain TNF-binding
ability. The derivatives may be capable of binding TNF to at least 10%, at least 20%, at least
30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, or

100% of the level of the corresponding reference amino acid sequence.

TNF-binding affinity may be determined by equilibrium binding constants (KD), which may be
determined by any suitable assay e.g. surface plasmon resonance (see e.g. Shealy, D.J., et
al., 2010. mAbs, 2(4), pp. 428-439). Suitably, an anti-TNF antibody or a fragment thereof may
bind to soluble TNF with a binding affinity of about 1000 pM or less, about 900 pM or less,
about 800 pM or less, about 700 pM or less, about 600 pM or less, about 500 pM or less,
about 400 pM or less, about 300 pM or less, about 200 pM or less, or about 100 pM or less,
for example as determined by surface plasmon resonance. Suitably, an anti-TNF antibody or
a fragment thereof may bind to soluble TNF with a binding affinity of from about 0.1 pM to
about 1000 pM, from about 1 pM to about 1000 pM, from about 10 pM to about 1000 pM, 0.1
pM to about 100 pM, from about 1 pM to about 100 pM, or from about 10 pM to about 100 pM,
for example as determined by surface plasmon resonance. Suitably, an anti-TNF antibody or
a fragment thereof may bind to transmembrane TNF with a binding affinity of about 10000 pM
or less, about 9000 pM or less, about 8000 pM or less, about 7000 pM or less, about 6000 pM
or less, about 5000 pM or less, or about 4000 pM or less, for example as determined by

surface plasmon resonance.

In some embodiments, the TNF inhibitor is selected from any of. adalimumab, or a fragment
and/or derivative thereof; infliximab, or a fragment and/or derivative thereof; golimumab, or a

fragment and/or derivative thereof; and certolizumab or a fragment and/or derivative thereof.

In some embodiments, the TNF inhibitor is selected from: adalimumab, or a fragment and/or

derivative thereof; and infliximab, or a fragment and/or derivative thereof.

In some embodiments, the TNF inhibitor is selected from any of: an adalimumab fragment or
derivative thereof; an infliximab fragment or derivative thereof;, a golimumab fragment or

derivative thereof; and a certolizumab fragment or derivative thereof.
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In some embodiments, the TNF inhibitor is selected from any of: an adalimumab fragment or

derivative thereof; and an infliximab fragment or derivative thereof.
Adalimumab

In preferred embodiments, the TNF inhibitor is adalimumab, or a fragment and/or derivative
thereof. In some embodiments, the TNF inhibitor is an adalimumab Fab, an adalimumab
F(ab’)z, an adalimumab scFv, an adalimumab sdAb, or a derivative thereof. In some

embodiments, the TNF inhibitor is an adalimumab Fab, or a derivative thereof.

Adalimumab (Humira®) is a recombinant, fully human 1gG1 monoclonal antibody that binds
specifically to TNF, thereby neutralizing the activity of the cytokine. The skilled person would
be able to generate adalimumab derivatives using conservative mutations and/or knowledge
of the mechanism of adalimumab inhibition of TNF (see e.g. Hu, S., et al., 2013. Journal of
Biological Chemistry, 288(38), pp.27059-27067). For example, the following adalimumab
variants have been shown to have comparable KD values to wild-type adalimumab: L178K,
L178N, Q160N, L116N, T118N, A122N, Q179N, L183N, and T199N (see e.g. Reslan, M., et
al., 2020. International Journal of Biological Macromolecules, 158, pp.189-196).

In some embodiments, the TNF inhibitor is a fragment of adalimumab, or a derivative thereof.
In some embodiments, the TNF inhibitor is an adalimumab Fab, an adalimumab F(ab’),, an
adalimumab scFv, or an adalimumab sdAb, or a derivative thereof. In some embodiments, the

TNF inhibitor is an adalimumab Fab, or a derivative thereof.

Suitable adalimumab Fab derivatives include those described in Yoshikawa, M., et al., 2022.
The Journal of Biochemistry, mvac040; and Nakamura, H., et al., 2020. Biological and
Pharmaceutical Bulletin, 43(3), pp.418-423. Suitably, an adalimumab Fab derivative may be
selected from one or more of: H:K137C-L:1117C, H:K137C-L:F209C, H:S138C-L:F116C,
H:S140C-L:5114C, and H:V177C-L:Q160C.

In some embodiments, the TNF inhibitor is, or is derived from, an anti-TNF antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 16-21, or variants thereof. In other words, in some embodiments
the TNF inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 16-21, or
variants thereof.

In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 16 or a variant thereof, a

HCDR2 having an amino acid sequence of SEQ ID NO: 17 or a variant thereof, and/or
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a HCDR3 having an amino acid sequence of SEQ ID NO: 18 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 19 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 20 or a variant thereof, and/or

a LCDRS3 having an amino acid sequence of SEQ ID NO: 21 or a variant thereof.

In some embodiments, the TNF inhibitor comprises a HCDR2 having an amino acid sequence
of SEQ ID NO: 17 or a variant thereof and/or a LCDR2 having an amino acid sequence of
SEQ ID NO: 20 or a variant thereof. For adalimumab, CDRs L2 and H2 contribute to the
majority of the interactions with the antigen (see Hu, S., et al., 2013. Journal of Biological
Chemistry, 288(38), pp.27059-27067).

In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 16 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 17 or a variant thereof, and a

HCDRS3 having an amino acid sequence of SEQ ID NO: 18 or a variant thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 19 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 20 or a variant thereof, and a

LCDR3 having an amino acid sequence of SEQ ID NO: 21 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 22.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 23.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 22, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 23.
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In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 22, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 16 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 17 or a variant thereof, and a HCDRS3 having an amino acid sequence of SEQ ID

NO: 18 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 23, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 19 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 20 or a variant thereof, and a LCDR3 having an amino acid sequence of SEQ ID

NO: 21 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 24 or 25.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 26.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 24, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 26.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID

NO: 24, wherein the amino acid sequence comprises a HCDR1 having an amino acid
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sequence of SEQ ID NO: 16, a HCDR2 having an amino acid sequence of SEQ ID
NO: 17, and a HCDR3 having an amino acid sequence of SEQ ID NO: 18; and/or

(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 26, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 19, a LCDR2 having an amino acid sequence of SEQ ID NO:
20, and a LCDR3 having an amino acid sequence of SEQ ID NO: 21.

Name Example sequence
Adalimumab HCDR1 | TFDDYA (SEQ ID NO: 16)
Adalimumab HCDR2 | TWNSGHID (SEQ ID NO: 17)
Adalimumab HCDR3 | VSYLSTASSL (SEQ ID NO: 18)
Adalimumab LCDR1 GIRNYLA (SEQ ID NO: 19)
Adalimumab LCDR2 | YAASTLQ (SEQ ID NO: 20)
Adalimumab LCDR3 | RYNRA (SEQ ID NO: 21)

Adalimumab VH

EVQLVESGGGLVQPGRSLRLSCAASGEFTEFDDYAMHWVRQAPGKGLEWVSA
ITWNSGHIDYADSVEGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCAKVS
YLSTASSLDYWGQGTLVTVS (SEQ ID NO: 22)

Adalimumab VL

DIQOMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQOKPGKAPKLLIYA
ASTLOSGVPSRESGSGSGTDETLTISSLOPEDVATYYCQRYNRAPYTFEGQ
GTKVEIK (SEQ ID NO: 23)

Adalimumab VH +
CHA1

EVQLVESGGGLVQPGRSLRLSCAASGFTEFDDYAMHWVRQAPGKGLEWVSA
ITWNSGHIDYADSVEGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCAKVS
YLSTASSLDYWGQGTLVITVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQ
TYICNVNHKPSNTKVDKKV (SEQ ID NO: 24)

Adalimumab heavy
chain

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDY AMHWVRQAPGKGLEWVSA
ITWNSGHIDYADSVEGRFTISRDNAKNSLY LOMNSLRAEDTAVYYCAKVS
YLSTASSLDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDY FPEPVTVSWNSGALTSGVHT FPAVLQSSGLYSLSSVVTVPSSSLGTQ
TY ICNVNHKPSNTKVDKKVE PKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLY SKLTVDKSRWOQGNVFSCSVMHEALHNHYTQKSLSLSPG
K (SEQ ID NO: 25)

Adalimumab light
chain

DIOMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQOKPGKAPKLLIYA
ASTLOSGVPSRESGSGSGTDEFTLTISSLOPEDVATYYCQRYNRAPYTFEGQ
GTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVQWKV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSEFNRGEC (SEQ ID NO: 26)

Infliximab
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In some embodiments, the TNF inhibitor is infliximab, or a fragment and/or derivative thereof.
In some embodiments, the TNF inhibitor is an infliximab Fab, an infliximab F(ab’);, an
infliximab scFv, an infliximab sdAb, or a derivative thereof. In some embodiments, the TNF
inhibitor is an infliximab Fab, or a derivative thereof.

Infliximab (Remicade®) is a chimeric monoclonal antibody to human TNF. It binds to both
soluble and transmembrane forms of TNF at picomolar concentrations. The skilled person
would be able to generate infliximab derivatives using conservative mutations and/or
knowledge of the mechanism of infliximab inhibition of TNF (see e.g. Liang, S, et al., 2013.
Journal of Biological Chemistry, 288(19), pp.13799-13807).

In some embodiments, the TNF inhibitor is a fragment of infliximab, or a derivative thereof. In
some embodiments, the TNF inhibitor is an infliximab Fab, an infliximab F(ab’),, an infliximab
scFv, or an infliximab sdAb, or a derivative thereof. In some embodiments, the TNF inhibitor

is an infliximab Fab, or a derivative thereof.

In some embodiments, the TNF inhibitor is, or is derived from, an anti-TNF antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 27-32, or variants thereof. In other words, in some embodiments
the TNF inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 27-32, or

variants thereof.
In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 27 or a variant thereof, a
HCDR2 having an amino acid sequence of SEQ ID NO: 28 or a variant thereof, and/or
a HCDRS3 having an amino acid sequence of SEQ ID NO: 29 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 30 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 31 or a variant thereof, and/or

a LCDR3 having an amino acid sequence of SEQ ID NO: 32 or a variant thereof.
In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 27 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 28 or a variant thereof, and a

HCDRS3 having an amino acid sequence of SEQ ID NO: 29 or a variant thereof; and/or
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(ii) a LCDR1 having an amino acid sequence of SEQ ID NO: 30 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 31 or a variant thereof, and a

LCDR3 having an amino acid sequence of SEQ ID NO: 32 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 33.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 34.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 33, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 34.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 33, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 27 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 28 or a variant thereof, and a HCDRS3 having an amino acid sequence of SEQ ID

NO: 29 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 34, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 30 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 31 or a variant thereof, and a LCDRS3 having an amino acid sequence of SEQ ID

NO: 32 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the

heavy chain comprises or consists of an amino acid sequence having at least 70%, at least

46



10

15

20

WO 2025/133635 PCT/GB2024/053193

75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 35 or 36.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 37.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 35, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 37.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 35, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 27, a HCDR2 having an amino acid sequence of SEQ ID
NO: 28, and a HCDR3 having an amino acid sequence of SEQ ID NO: 29; and/or

(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 37, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 30, a LCDR2 having an amino acid sequence of SEQ ID NO:
31, and a LCDR3 having an amino acid sequence of SEQ ID NO: 32.

Name Example sequence
Infliximab HCDR1 IFSNHW (SEQ ID NO: 27)
Infliximab HCDR2 RSKSINSATH (SEQ ID NO: 28)
Infliximab HCDR3 NYYGSTY (SEQ ID NO: 29)
Infliximab LCDR1 FVGSSIH (SEQ ID NO: 30)
Infliximab LCDR2 KYASESM (SEQ ID NO: 31)
Infliximab LCDR3 QSHSW (SEQ ID NO: 32)
Infliximab VH EVKLEESGGGLVQPGGSMKLSCVASGFIFSNHWMNWVRQSPEKGLEWVAE

IRSKSINSATHYAESVKGRETISRDDSKSAVYLOMTDLRTEDTGVYYCSR
NYYGSTYDYWGQGTTLTVSS (SEQ ID NO: 33)

Infliximab VL DILLTQSPAILSVSPGERVSFSCRASQFVGSSIHWYQQRTNGSPRLLIKY
ASESMSGIPSRFSGSGSGTDFTLSINTVESEDIADYYCQQSHSWPETEGS
GTNLEVK (SEQ ID NO: 34)
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Infliximab VH + CHA1 EVKLEESGGGLVQPGGSMKLSCVASGEFIFSNHWMNWVROSPEKGLEWVAE
IRSKSINSATHYAESVKGRFTISRDDSKSAVYLOMTDLRTEDTGVYYCSR
NYYGSTYDYWGOQGTTLTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKV (SEQ ID NO: 35)

Infliximab heavy EVKLEESGGGLVQPGGSMKLSCVASGFIFSNHWMNWVRQSPEKGLEWVAE
chain IRSKSINSATHYAESVKGRETISRDDSKSAVYLOMTDLRTEDTGVYYCSR
NYYGSTYDYWGQGTTLIVSSASTKGPSVEFPLAPSSKST SGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY SLSSVVIVPSSSLGTQT
Y ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQ
VYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
(SEQ ID NO: 36)

Infliximab light chain DILLTQSPAILSVSPGERVSEFSCRASQEFVGSSIHWYQOQRTNGSPRLLIKY
ASESMSGIPSRESGSGSGTDEFTLSINTVESEDIADYYCQOSHSWPETEGS
GTNLEVKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC (SEQ ID NO: 37)

Golimumab

In some embodiments, the TNF inhibitor is golimumab, or a fragment and/or derivative thereof.
In some embodiments, the TNF inhibitor is a golimumab Fab, a golimumab F(ab’),, a
golimumab scFv, a golimumab sdAb, or a derivative thereof. In some embodiments, the TNF

inhibitor is a golimumab Fab, or a derivative thereof.

Golimumab (Simponi®) is a human IgG1 TNF antagonist monoclonal antibody. The skilled
person would be able to generate golimumab derivatives using conservative mutations and/or
knowledge of the mechanism of golimumab inhibition of TNF (see e.g. Shealy, D.J., et al,,
2010. MADbs, 2(4), pp. 428-439).

In some embodiments, the TNF inhibitor is a fragment of golimumab, or a derivative thereof.
In some embodiments, the TNF inhibitor is a golimumab Fab, a golimumab F(ab’);, a
golimumab scFv, or a golimumab sdAb, or a derivative thereof. In some embodiments, the

TNF inhibitor is a golimumab Fab, or a derivative thereof.

In some embodiments, the TNF inhibitor is, or is derived from an anti-TNF antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 38-43, or variants thereof. In other words, in some embodiments
the TNF inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 38-43, or

variants thereof.

In some embodiments, the TNF inhibitor comprises:
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(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 38 or a variant thereof, a
HCDR2 having an amino acid sequence of SEQ ID NO: 39 or a variant thereof, and/or
a HCDRS3 having an amino acid sequence of SEQ ID NO: 40 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 41 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 42 or a variant thereof, and/or

a LCDRS3 having an amino acid sequence of SEQ ID NO: 43 or a variant thereof.
In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 38 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 39 or a variant thereof, and a

HCDR3 having an amino acid sequence of SEQ ID NO: 40 or a variant thereof; and/or

(ii) a LCDR1 having an amino acid sequence of SEQ ID NO: 41 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 42 or a variant thereof, and a

LCDR3 having an amino acid sequence of SEQ ID NO: 43 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 44,

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 45.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 44, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 45.

In some embodiments, the TNF inhibitor comprises or consists of:
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(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 44, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 38 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 39 or a variant thereof, and a HCDRS3 having an amino acid sequence of SEQ ID

NO: 40 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 45, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 41 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 42 or a variant thereof, and a LCDRS3 having an amino acid sequence of SEQ ID

NO: 43 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 46 or 47.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 48.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 46, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 48.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 46, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 38, a HCDR2 having an amino acid sequence of SEQ ID
NO: 39, and a HCDR3 having an amino acid sequence of SEQ ID NO: 40; and/or
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(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 48, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 41, a LCDR2 having an amino acid sequence of SEQ ID NO:
42, and a LCDR3 having an amino acid sequence of SEQ ID NO: 43.

Name Example sequence
Golimumab HCDR1 IFSSYA (SEQ ID NO: 38)
Golimumab HCDR2 SYDGSNKK (SEQ ID NO: 39)
Golimumab HCDR3 NYYYYGM (SEQ ID NO: 40)
Golimumab LCDR1 SVYSYLA (SEQ ID NO: 41)
Golimumab LCDR2 YDASNRA (SEQ ID NO: 42)
Golimumab LCDR3 QRSNW (SEQ ID NO: 43)
Golimumab VH QVQLVESGGGVVQPGRSLRLSCAASGFIFSSYAMHWVRQAPGNGLEWVAF
MSYDGSNKKYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARDR
GIAAGGNYYYYGMDVWGQGTTVTVSS (SEQ ID NO: 44)
Golimumab VL EIVLTQSPATLSLSPGERATLSCRASQSVY SYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPPFTFG
PGTKVDIK (SEQ ID NO: 45)
Golimumab VH + QVQLVESGGGVVQPGRSLRLSCAASGFIFSSYAMHWVRQAPGNGLEWVAF
CH1 MSYDGSNKKYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARDR
GIAAGGNYYYYGMDVWGQGTTVIVSSASTKGPSVFPLAPSSKSTSGGTARA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKV (SEQ ID NO: 46)
Golimumab heavy QVQLVESGGGVVQPGRSLRLSCAASGFIFSSYAMHWVRQAPGNGLEWVAF
chain MSYDGSNKKYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDR
GIAAGGNYYYYGMDVWGQGTTVIVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY SLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVE
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSL
SLSPGK (SEQ ID NO: 47)
Golimumab light EIVLTQSPATLSLSPGERATLSCRASQSVYSYLAWYQQKPGQAPRLLIYD
chain ASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPPFTFG
PGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLLLECINENNEYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSENRGEC (SEQ ID NO: 48)

Certolizumab

In some embodiments, the TNF inhibitor is certolizumab, or a fragment and/or derivative
thereof. In some embodiments, the TNF inhibitor is a certolizumab Fab, a certolizumab F(ab’)2,
a certolizumab scFv, a certolizumab sdAb, or a derivative thereof. In some embodiments, the

TNF inhibitor is a certolizumab Fab, or a derivative thereof.

Certolizumab is a humanized antigen-binding fragment (Fab') of a monoclonal antibody, that

is usually administered in a form that is conjugated to polyethylene glycol (Cimzia®). The
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skilled person would be able to generate certolizumab derivatives using conservative
mutations and/or knowledge of the mechanism of certolizumab inhibition of TNF (see e.g. Lee,

J.U., etal,, 2017. International journal of molecular sciences, 18(1), p.228).

In some embodiments, the TNF inhibitor is a fragment of certolizumab, or a derivative thereof.
In some embodiments, the TNF inhibitor is a certolizumab Fab, a certolizumab F(ab’),, a
certolizumab scFv, or a certolizumab sdAb, or a derivative thereof. In some embodiments, the

TNF inhibitor is a certolizumab Fab, or a derivative thereof.

In some embodiments, the TNF inhibitor is, or is derived from an anti-TNF antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 49-54, or variants thereof. In other words, in some embodiments
the TNF inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 49-54, or

variants thereof.
In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 49 or a variant thereof, a
HCDR2 having an amino acid sequence of SEQ ID NO: 50 or a variant thereof, and/or
a HCDR3 having an amino acid sequence of SEQ ID NO: 51 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 52 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 53 or a variant thereof, and/or

a LCDRS3 having an amino acid sequence of SEQ ID NO: 54 or a variant thereof.
In some embodiments, the TNF inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 49 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 50 or a variant thereof, and a

HCDR3 having an amino acid sequence of SEQ ID NO: 51 or a variant thereof; and/or

(ii) a LCDR1 having an amino acid sequence of SEQ ID NO: 52 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 53 or a variant thereof, and a
LCDR3 having an amino acid sequence of SEQ ID NO: 54 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 55.
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In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 56.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 55, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 56.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 55, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 49 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 50 or a variant thereof, and a HCDR3 having an amino acid sequence of SEQ ID

NO: 51 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 56, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 52 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 53 or a variant thereof, and a LCDR3 having an amino acid sequence of SEQ ID

NO: 54 or a variant thereof.

In some embodiments, the TNF inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 57 or 58.

In some embodiments, the TNF inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 59.
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In some embodiments, the TNF inhibitor comprises or consists of a heavy chain and a light

chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 57, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 59.

In some embodiments, the TNF inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 57, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 49, a HCDR2 having an amino acid sequence of SEQ ID
NO: 50, and a HCDR3 having an amino acid sequence of SEQ ID NO: 51; and/or

(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 59, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 49, a LCDR2 having an amino acid sequence of SEQ ID NO:
50, and a LCDR3 having an amino acid sequence of SEQ ID NO: 51.

Name

Example sequence

Certolizumab HCDR1 | VETDYG (SEQ ID NO: 49)
Certolizumab HCDR2 | NTYIGEPI (SEQ ID NO: 50)
Certolizumab HCDR3 | GYRSYAM (SEQ ID NO: 51)
Certolizumab LCDR1 | NVGTNVA (SEQ ID NO: 52)
Certolizumab LCDR2 | YSASFLY (SEQ ID NO: 53)
Certolizumab LCDR3 | QYNIY (SEQ ID NO: 54)

Certolizumab VH

EVOLVESGGGLVQPGGSLRLSCAASGYVETDYGMNWVRQAPGKGLEWMGW
INTYIGEPIYADSVKGREFTEFSLDTSKSTAYLOMNSLRAEDTAVYYCARGY
RSYAMDYWGQGTLVTVSS (SEQ ID NO: 55)

Certolizumab VL

DIOMTQSPSSLSASVGDRVTITCKASONVGTNVAWYQQKPGKAPKALIYS
ASFLYSGVPYRESGSGSGTDFTLTISSLOPEDFATYYCQQYNIYPLTFEFGQ
GTKVEIK (SEQ ID NO: 56)

Certolizumab VH +
CHA1

EVOLVESGGGLVQPGGSLRLSCAASGYVETDYGMNWVRQAPGKGLEWMGW
INTYIGEPIYADSVKGREFTESLDTSKSTAY LOMNSLRAEDTAVYYCARGY
RSYAMDYWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY
FPEPVITVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY I
CNVNHKPSNTKVDKKV (SEQ ID NO: 57)

Certolizumab heavy
chain

EVQLVESGGGLVQPGGSLRLSCAASGYVETDYGMNWVRQAPGKGLEWMGW
INTYIGEPIYADSVKGRETESLDTSKSTAYLOMNSLRAEDTAVYYCARGY
RSYAMDYWGQGTLVTVSSASTKGPSVEFPLAPSSKST SGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVITVPSSSLGTQTY T
CNVNHKPSNTKVDKKVEPKSCDKTHTCAA (SEQ ID NO: 58)
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Certolizumab light DIQMTQSPSSLSASVGDRVTITCKASONVGTNVAWYQQKPGKAPKALIYS
chain ASFLYSGVPYRFSGSGSGTDFTLTISSLQPEDFATYYCQQYNIYPLTFGQ
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC (SEQ ID NO: 59)

Other TNF inhibitors

In some embodiments, the TNF inhibitor comprises the TNF-binding domain of a TNF receptor
(TNFR).

TNF signals through two receptors (TNFR1 and TNFR2) that share a similar structural
arrangement with an N-terminal extracellular domain (ECD) composed of four cysteine-rich
domains (CRDs), an a-helical transmembrane domain and a cytoplasmic domain. The two
receptors are most divergent in the cytoplasmic domain, where TNFR1 has a death domain
that is absent from TNFR2 (see e.g. Bodmer, J.L., et al. Trends in biochemical sciences, 27(1),
pp.19-26)

In some embodiments, the TNF inhibitor comprises a soluble form of a TNF receptor (TNFR).
In some embodiments, the TNF inhibitor comprises a soluble form of TNFR1 or TNFR2. In

some embodiments, the TNF inhibitor comprises or consists a soluble form of TNFR2.

The TNF-binding domain and/or soluble form of a TNF receptor may be fused to any suitable
domain. Suitably, the TNF-binding domain and/or soluble form of a TNF receptor may be

coupled to an Fc domain (e.g. the Fc portion of human 1gG1).
Etanercept
In some embodiments, the TNF inhibitor is etanercept or a derivative thereof.

Etanercept (Enbrel®) is a fusion protein, consisting of a TNFR2 domain coupled to the Fc
portion of human IgG1. The skilled person would be able to generate etanercept derivatives
using conservative mutations and/or knowledge of the mechanism of etanercept inhibition of
TNF (see e.g. Lamanna, W.C., et al., 2017. Scientific reports, 7(1), pp.1-8).

In some embodiments, the TNF inhibitor comprises or consists of an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
60. In some embodiments, the TNF inhibitor comprises or consists of the amino acid sequence
of SEQ ID NO: 60.
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LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVECTKTSDTVCDSCEDSTYT
QLWNWVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPG
FGVARPGTETSDVVCKPCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRS
MAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTHTCPP
CPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGOQPREPQVYTLP
PSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLY SKLTVDK
SRWOOGNVESCSVMHEALHNHY TQKSLSLSPGK

Example etanercept sequence (SEQ ID NO: 60)

Other fusion proteins

In some embodiments, the TNF inhibitor is a fusion protein, consisting of a TNFR1

extracellular domain coupled to the Fc portion of human IgG1.

In some embodiments, the TNF inhibitor comprises or consists of an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
61. In some embodiments, the TNF inhibitor comprises or consists of the amino acid sequence
of SEQ ID NO: 61.

MGLSTVPDLLLPLVLLELLVGIYPSGVIGLVPHLGDREKRDSVCPQGKYIHPQONNSICCTKC
HKGTYLYNDCPGPGQDTDCRECESGSFTASENHLRHCLSCSKCRKEMGQVETISSCTVDRDTV
CGCRKNQYRHYWSENLEFQCEFNCSLCLNGTVHLSCQEKQNTVCTCHAGFFLRENECVSCSNCK
KSLECTKLCLPQIENVKGTEDSGTTDKTHTCPPCPAPELLGGPSVFLFPPKPKDTIMISRTP
EVICVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQOGNVESCSVMHEALHNHY TQKSLSL
SPGK

Example fusion protein sequence (SEQ ID NO: 61)

TNF-specific aptamers

Other suitable TNF inhibitors include TNF-specific DNA aptamers, and TNF-specific RNA
aptamers (see e.g. Lai, W.Y ., etal., 2019. Theranostics, 9(6), p.1741; and Yan, X, etal., 2004.

Genomics, Proteomics & Bioinformatics, 2(1), pp.32-42.).

Aptamers are single-stranded DNA- or RNA-based synthetic oligonucleotides, which adopt
complex three-dimensional conformations that allow them to bind and interact with a wide

variety of targets with high affinity and specificity.

In some embodiments, the TNF inhibitor is a TNF-specific aptamer. In some embodiments,
the TNF inhibitor is a TNF-specific DNA aptamer. In some embodiments, the TNF inhibitor is
a TNF-specific RNA aptamer.
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Example nucleotide sequences

The TNF inhibitor may be encoded by any suitable nucleotide sequence. In some
embodiments, the nucleotide sequence is codon-optimised, for example codon-optimised for

expression in humans.

Suitably, a nucleotide sequence encoding an anti-TNF Fab may comprise from 5’ to 3': a first
signal sequence; a nucleotide encoding a heavy chain (e.g. VH + CH1); a linker sequence; a
second signal sequence; and a nucleotide encoding a light chain. Suitably, a nucleotide
sequence encoding an anti-TNF Fab may comprise from 5’ to 3. a first signal sequence; a
nucleotide encoding a light chain; a linker sequence; a second signal sequence; and a

nucleotide encoding a heavy chain (e.g. VH + CH1).
Heavy chains and light chains

The nucleotide encoding a heavy chain (e.g. VH + CH1) and the nucleotide encoding a light
chain may encode any heavy chain (e.g. VH + CH1) and light chain combination described
herein. For example, the nucleotide sequence encoding an anti-TNF Fab may comprise from
5 to 3"

(a) a first signal sequence; a nucleotide encoding an adalimumab heavy chain (e.g.
VH + CH1), or a derivative thereof; a linker sequence; a second signal sequence; and

a nucleotide encoding an adalimumab light chain, or a derivative thereof;

(b) a first signal sequence; a nucleotide encoding an infliximab heavy chain (e.g. VH +
CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding an infliximab light chain, or a derivative thereof;

(c) a first signal sequence; a nucleotide encoding a golimumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding a golimumab light chain, or a derivative thereof;

(d) a first signal sequence; a nucleotide encoding a certolizumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding a certolizumab light chain, or a derivative thereof;

(e) a first signal sequence; a nucleotide encoding an adalimumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding an adalimumab heavy chain (e.g. VH + CH1), or a derivative thereof;
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(f) a first signal sequence; a nucleotide encoding an infliximab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding an infliximab heavy chain (e.g. VH + CH1), or a derivative thereof;

(g) a first signal sequence; a nucleotide encoding a golimumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding a golimumab heavy chain (e.g. VH + CH1), or a derivative thereof; or

(h) a first signal sequence; a nucleotide encoding a certolizumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding a certolizumab heavy chain (e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab may comprise
from 5’ to 3': a first signal sequence; a nucleotide encoding an adalimumab heavy chain (e.qg.
VH + CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a
nucleotide encoding an adalimumab light chain, or a derivative thereof. In some embodiments,
the nucleotide sequence encoding an anti-TNF Fab may comprise from 5’ to 3’: a first signal
sequence; a nucleotide encoding an adalimumab light chain, or a derivative thereof; a linker
sequence; a second signal sequence; and a nucleotide encoding an adalimumab heavy chain
(e.g. VH + CHA1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding an adalimumab heavy chain (e.g.
VH + CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to SEQ ID NO: 62. In some embodiments, the
nucleotide sequence encoding an adalimumab heavy chain (e.g. VH + CH1) comprises or
consists of SEQ ID NO: 62.

gaggtgcaactggtggaaagcggcggcggcectggteccagectggaaggtcectgagactgag
ctgtgccgccagecggctttaccttecgacgactacgeccatgcactgggtgegeccaggececectyg
gcaagggcctggaatgggtctccgecatcacctggaatagecggeccacatcgactacgeccgat
agcgtggaaggcagattcaccatcagccgggacaacgccaagaactctctgtatctgecaaat
gaacagcctgcgggctgaagatacagccgtgtactattgecgeccaaagtgagctacctcecteea
ccgccagcagectggactattggggacagggcaccctggtgaccgtgtectagegectccaca
aagggcccttctgtgtttccactggcectccaagcteccaaaagcacatctggaggaaccgcectgce
cctgggctgcecctggttaaggactacttcceccgagectgtgaccgtgagectggaacageggeg
ccctgacatctggtgttcataccttecctgeecgttectgcaatecttctggactectacagectyg
tcttctgtggtgaccgtgcccagcagcageccttggaacacagacctacatctgcaatgtgaa
ccacaagcctagcaacaccaaggtggacaagaaggtg

Example nucleotide sequence encoding an adalimumab heavy chain
(VH + CH1) (SEQ ID NO: 62)
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In some embodiments, the nucleotide sequence encoding an adalimumab light chain
comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 63. In some embodiments, nucleotide

sequence encoding an adalimumab light chain comprises or consists of SEQ ID NO: 63.

gacatccagatgacccagagcccttcctcactgagecgeccagecgtgggecgacagagtgactat
tacatgcagagccagccaaggcatccggaactacctggecctggtatcagcagaageccecggea
aagcccctaagctgctgatctacgeccgeccagecaccctgcaaagecggegtgectagecagattce
agcggctcaggctctggcactgatttcaccctgaccatctectetectgecaacctgaggacgt
ggccacatactactgccagagatacaacagagccccatacacctttggccagggcacaaaag
tggaaatcaagagaaccgtggccgctcccagtgtgttcatcttecceccecccagtgatgagecag
ctgaagtccggcacagcctctgtegtgtgectgectgaacaacttcectaccccagagaggccaa
ggtgcagtggaaggtggataatgccctgcaaagcggcaacagccaggagagecgtgacagagce
aggacagcaaggacagcacctacagcctctctagcacactgacecctgagcaaggeccgactac
gagaagcacaaggtgtacgcatgcgaggtgacccaccagggcctgagcagtcecctgtgaccaa
gagcttcaaccggggcgagtgt

Example nucleotide sequence encoding an adalimumab light chain

(SEQ ID NO: 63)
In some embodiments, the nucleotide sequence encoding an anti-TNF Fab may comprise
from 5’ to 3’: a first signal sequence; a nucleotide encoding an infliximab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a nucleotide
encoding an infliximab light chain, or a derivative thereof. In some embodiments, the
nucleotide sequence encoding an anti-TNF Fab may comprise from 5’ to 3’. a first signal
sequence; a nucleotide encoding an infliximab light chain, or a derivative thereof; a linker
sequence; a second signal sequence; and a nucleotide encoding an infliximab heavy chain
(e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding an infliximab heavy chain (e.g. VH
+ CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99% identity, or 100% identity to SEQ ID NO: 64. In some embodiments, nucleotide
sequence encoding an infliximab heavy chain (e.g. VH + CH1) comprises or consists of SEQ
ID NO: 64.

gaggtgaaactggaggaaagtggaggaggcctcgttcaaccaggcggctccatgaagetgte
gtgtgtggcatctggcttcatcttcagcaatcactggatgaactgggtcaggcaatctectyg
agaaggggctagagtgggtggcggagatccgctcaaaatcaatcaattccgeccacacattat
gcagagtcagtaaaagggcggttcaccatttctagagatgacagcaaaagcgcecgtgtacct
ccagatgaccgacctgcgaacagaggacactggggtctactactgctcececggaactactatg
gctccacctatgactactggggccaagggaccacattgacagtatcctcagectceccactaaa
ggtccttcagtgtttccgectggecteccctecteccaaaagtacgtcaggecggecaccgectgetet
gggctgtctggtgaaggattactteccctgaacctgtgactgtttcecctggaacagtggagect
tgacttcaggagtccacacatttccggcagtgctccagagcagtggtcectctattececctaage
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agtgtagtgaccgtgccctctagcagectcggaacccagacatacatctgecaatgtcaatca
caagccaagcaatacaaaagtggacaagaaggtt

Example nucleotide sequence encoding an infliximab heavy chain
(VH + CH1) (SEQ ID NO: 64)
In some embodiments, the nucleotide sequence encoding an infliximab light chain comprises
or consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 65. In some embodiments, nucleotide sequence encoding an

infliximab light chain comprises or consists of SEQ ID NO: 65.

gacattctcctgacccagtccecctgctatecttgtectgtecteccecggagagegegtectectt
ctcttgcagagcttcccagtttgtgggcagcagcattcactggtatcagcagagaacaaatyg
gatcaccaaggcttttgatcaagtatgcttcagaaagcatgagtgggataccatccaggttt
agtggaagtggctctggtactgacttcactctctctataaacacggtggaaagcgaagatat
tgctgactattactgtcagcaaagccatagctggccatttacttttggatcagggaccaacc
tggaagtcaagagaactgtggccgcgecttecggtttttatttteccecececcatectgatgaacag
ctgaagagcggtacagccagtgtagtgtgectgctcaacaacttctaccctagagaagccaa
ggtgcagtggaaggtcgacaatgcattacagagcgggaacagccaggaaagtgttactgage
aggatagcaaggacagcacctactctctgtctagcacactcactttgtctaaagcagattat
gagaaacataaagtttatgcctgtgaagttacccaccagggcctgagcagtccecgtcaccaa
gtctttcaaccgcggggagtge

Example nucleotide sequence encoding an infliximab light chain
(SEQ ID NO: 65)

Example anti-TNF Fab sequences

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab encodes an amino
acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at
least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
SEQ ID NO: 22, an amino acid sequence having at least 70% sequence identity to any of SEQ
ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and an
amino acid sequence having at least 70% identity to SEQ ID NO: 23.

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 66. In some embodiments, the nucleotide sequence encoding an anti-TNF Fab

encodes the amino acid sequence of SEQ ID NO: 66.

MATGSRTSLLLAFGLLCLPWLQEGSAEVQLVESGGGLVQPGRSLRLSCAASGEFTFDDYAMHW
VROAPGKGLEWVSAITWNSGHIDYADSVEGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCAK
VSYLSTASSLDYWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKR
RSGSGATNEFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQMTQSPSSLS
ASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRESGSGSGTDETLT
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ISSLOPEDVATYYCQRYNRAPYTEFGOQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLL
NNEYPREAKVOWKVDNALQOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSEFNRGEC

Example adalimumab Fab amino acid sequence (SEQ ID NO: 66)

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab comprises or
consists of from 5’ to 3. a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 62, a nucleotide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 63.

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 67. In some embodiments, the nucleotide sequence encoding
an anti-TNF Fab comprises or consists of SEQ ID NO: 67.

atggccacaggctctcggaccagcctgctgetggectteggectgetgtgtetgecttgget
gcaagagggcagcgccgaggtgcaactggtggaaagecggecggcggcecctggtecagectggaa
ggtccctgagactgagctgtgeccgeccageggectttaccttecgacgactacgeccatgecactgg
gtgcgccaggccectggcaagggcecctggaatgggtectececgecatcacctggaatageggeca
catcgactacgccgatagcgtggaaggcagattcaccatcagcecgggacaacgccaagaact
ctctgtatctgcaaatgaacagecctgcgggctgaagatacagececgtgtactattgegeccaaa
gtgagctacctctccaccgccagcagectggactattggggacagggcaccctggtgacegt
gtctagcgcctccacaaagggececcttcectgtgtttccactggecteccaagecteccaaaagecacat
ctggaggaaccgctgccecctgggectgectggttaaggactacttececcgagectgtgacegtyg
agctggaacagcggcgccctgacatctggtgttcataccttcececectgecgttetgecaatette
tggactctacagcctgtcttctgtggtgaccgtgecccagcagecagecttggaacacagacct
acatctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcgg
agaagcggaagcggtgctaccaacttcagecctecctgaaacaggecggecgatgtggaggaaaa
ccctggacctatggctaccggcagcagaaccagectgetgectggecatteggecttetgtgece
tgccttggctgcaagagggctctgececgacatccagatgacccagagececttectecactgage
gccagcgtgggcgacagagtgactattacatgcagagccagccaaggcatccggaactacct
ggcctggtatcagcagaagcccggcaaagceccectaagetgectgatctacgecgecagecacee
tgcaaagcggcgtgcctagcagattcagecggectcaggectectggcactgatttcaccectgacce
atctcctctctgcaacctgaggacgtggccacatactactgccagagatacaacagagcccc
atacacctttggccagggcacaaaagtggaaatcaagagaaccgtggccgectceccagtgtgt
tcatcttcceccececcagtgatgagcagectgaagtcecggecacagectetgtegtgtgectgetyg
aacaacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgcaaagcegg
caacagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagea
cactgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgecgaggtgacccac
cagggcctgagcagtcctgtgaccaagagcttcaaccggggcgagtgt

Example adalimumab Fab nucleotide sequence (SEQ ID NO: 67)

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab encodes an amino

acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at
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least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
SEQ ID NO: 33, an amino acid sequence having at least 70% sequence identity to any of SEQ
ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and an
amino acid sequence having at least 70% identity to SEQ ID NO: 34.

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 68. In some embodiments, the nucleotide sequence encoding an anti-TNF Fab

encodes the amino acid sequence of SEQ ID NO: 68.

MATGSRTSLLLAFGLLCLPWLQEGSAEVKLEESGGGLVQPGGSMKLSCVASGEIFSNHWMNW
VROSPEKGLEWVAETRSKSINSATHYAESVKGRETISRDDSKSAVYLOMTDLRTEDTGVYYC
SRNYYGSTYDYWGQGTTLTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKRR
SGSGATNESLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLOQEGSADILLTQSPAILSV
SPGERVSESCRASQFVGSSIHWYQORTNGSPRLLIKYASESMSGIPSRESGSGSGTDEFTLST
NTVESEDIADYYCQQSHSWPFTFGSGTNLEVKRTVAAPSVFIFPPSDEQLKSGTASVVCLLN
NEYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSENRGEC

Example infliximab Fab amino acid sequence (SEQ ID NO: 68)

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab comprises or
consists of from 5 to 3’: a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 64, a nuclectide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 65.

In some embodiments, the nucleotide sequence encoding an anti-TNF Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 69. In some embodiments, the nucleotide sequence encoding
an anti-TNF Fab comprises or consists of SEQ ID NO: 69.

atggcaacaggtagtcgaaccagcctattactggccttecggtctecctgtgtetgeecctgget
tcaagagggctctgctgaggtgaaactggaggaaagtggaggaggcctecgttcaaccaggeg
gctccatgaagctgtcgtgtgtggcatctggettcatcttcagecaatcactggatgaactgg
gtcaggcaatctcctgagaaggggctagagtgggtggecggagatccgctcaaaatcaatcaa
ttccgccacacattatgcagagtcagtaaaagggcggttcaccatttcectagagatgacagea
aaagcgccgtgtacctccagatgaccgacctgcgaacagaggacactggggtctactactgce
tccecggaactactatggctceccacctatgactactggggeccaagggaccacattgacagtatce
ctcagcctccactaaaggtccttcagtgtttcecgectggctcecectecteccaaaagtacgtcecag
gcggcaccgctgctctgggectgtctggtgaaggattacttcecctgaacctgtgactgtttece
tggaacagtggagccttgacttcaggagtccacacattteccggecagtgcteccagagecagtygg
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tctctattcectaagcagtgtagtgaccgtgecctectagecagecctcggaacccagacataca
tctgcaatgtcaatcacaagccaagcaatacaaaagtggacaagaaggttaggaagcggegt
tccgggagcggggctacgaatttttcattgectcaagcaagecgggagatgtggaggagaaccce
tggccccatggccacgggaagtcggactteccttactactegectttggtettetttgettge
catggctccaggagggtagtgcagacattctcctgacccagtccectgetatettgtcectgte
tccecececggagagegegtctecttetecttgcagagettececcagtttgtgggcagecagecattea
ctggtatcagcagagaacaaatggatcaccaaggcttttgatcaagtatgcttcagaaagceca
tgagtgggataccatccaggtttagtggaagtggctctggtactgacttcactctctctata
aacacggtggaaagcgaagatattgctgactattactgtcagcaaagccatagectggccatt
tacttttggatcagggaccaacctggaagtcaagagaactgtggccgegecctteggttttta
ttttccceccatctgatgaacagctgaagagecggtacageccagtgtagtgtgectgetcaac
aacttctaccctagagaagccaaggtgcagtggaaggtcgacaatgcattacagagcgggaa
cagccaggaaagtgttactgagcaggatagcaaggacagcacctactctctgtctagecacac
tcactttgtctaaagcagattatgagaaacataaagtttatgcctgtgaagttacccaccag
ggcctgagcagtcccgtcaccaagtcectttcaaccgecggggagtge

Example infliximab Fab nucleotide sequence (SEQ ID NO: 69)

CD3 inhibitors

The combination of the present invention comprises a CD3 inhibitor, or a polynucleotide

comprising a nucleotide sequence encoding the same.

The present invention also provides CD3 inhibitors, and polynucleotides and vectors
comprising a nucleotide sequence encoding the same. The present inventors have
surprisingly shown that intraocular administration of a CD3 inhibitor, or a polynucleotide or
vector comprising a nucleotide sequence encoding the same, may be used to prevent or treat

an inflammatory eye disease.

As used herein, a “CD3 inhibitor” may refer to any protein or oligonucleotide that suppresses
T-cell activation by interacting with the T-cell receptor (TCR)-CD3 complex. CD3 (cluster of
differentiation 3) is a protein complex and T cell co-receptor. In mammals, the CD3 complex
contains a CD3y chain, a CD30 chain, and two CD3¢ chains. These chains associate with the
T-cell receptor (TCR) and the CD3( chain to generate an activation signal in T lymphocytes
(see e.g. Kuhns, M.S. et al., 2006. Deconstructing the form and function of the TCR/CD3
complex. Immunity, 24(2), pp.133-139).

Example CD3 inhibitors include foralumab, teplizumab, visilizumab, otelixizumab,
muromonab-CD3, T3/4.A, YTH12.5, HuM291, 145-2C11, G4.18, 17A2, Dow2, 20-2b2,
blinatumomab, tebentafusp, CD3-specific DNA aptamers, and CD3-specific RNA aptamers
(see e.g. Kuhn, C. and Weiner, H.L., 2016. Immunotherapy, 8(8), pp.889-906; Sugita, S., et
al., 2017. Arthritis Research & Therapy, 19, pp.1-12; Menon, A.P., etal., 2023. Cancers, 15(4),
p.1189; and Renders, L. and Valerius, T., 2003. Clinical & Experimental Immunology, 133(3),
pp.307-309).
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In preferred embodiments, the CD3 inhibitor is a human-specific CD3 inhibitor, i.e. a protein
or oligonucleotide that suppresses T-cell activation by binding to human CD3. In some
embodiments, the CD3 inhibitor is an anti-human CD3 antibody or a fragment thereof (e.g.
foralumab, teplizumab, visilizumab, otelixizumab, muromonab-CD3, T3/4.A, YTH12.5,

HuM291, or fragments thereof).

Suitably, a CD3 inhibitor may suppress T-cell activation by binding to a CD3y chain, a CD30
chain, and/or a CD3¢ chain. In some embodiments, a CD3 inhibitor may inhibit CD3 activity
by binding to a CD3¢ chain. For example, a CD3 inhibitor may be an anti-CD3¢ antibody (e.g.
foralumab, teplizumab, visilizumab, otelixizumab, or muromonab-CD3) or a fragment thereof.
In some embodiments, the CD3 inhibitor is an anti-human CD3¢ antibody or a fragment thereof
(e.g. foralumab, teplizumab, visilizumab, otelixizumab, and muromonab-CD3, or fragments
thereof).

Anti-CD3 antibody or fragment thereof

In some embodiments, the CD3 inhibitor comprises or consists of an anti-CD3 antibody or a
fragment thereof. In preferred embodiments, the CD3 inhibitor is an anti-CD3 antibody or a

fragment thereof.

The anti-CD3 antibody may be a monoclonal antibody (mAb) or a fragment thereof. In some
embodiments, the CD3 inhibitor is a humanized anti-CD3 mAb or a fragment thereof. In some

embodiments, the CD3 inhibitor is a human anti-CD3 mAb or a fragment thereof.

Suitable anti-CD3 antibodies are known in the art. Moreover, anti-CD3 antibodies, and
fragments and/or derivatives thereof, can be prepared using methods known by those of skill
in the art. Such methods include phage display, methods to generate human or humanized
antibodies, or methods using transgenic animal or plant engineered to produce human
antibodies. Phage display libraries of partially or fully synthetic antibodies are available and
can be screened for an antibody or fragment thereof that can bind to the target molecule.
Phage display libraries of human antibodies are also available. Once identified, the amino acid
sequence or polynucleotide sequence encoding for the antibody (or fragment and/or derivative
thereof) can be isolated and/or determined. The sequence of the antibody can be used to

design suitable fragments and/or derivatives thereof.

In preferred embodiments, the anti-CD3 antibody or fragment thereof is an anti-CD3 antibody
fragment. An “anti-CD3 antibody fragment” may be a fragment of an anti-CD3 antibody, or a
genetically engineered product of one of more fragments of the anti-CD3 antibody, which

fragment is involved in binding with CD3. In some embodiments, the anti-CD3 antibody
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fragment is an antigen-binding fragment (Fab), a fragment antibody (F(ab’).), a single chain
antibody (scFv), or a single-domain antibody (sdAb). In preferred embodiments, the anti-CD3

antibody fragment is an antigen-binding fragment (Fab).

The CD3 inhibitor may comprise at least one CDR (e.g. HCDR3), which can be predicted from
an anti-CD3 antibody (or a variant of such a predicted CDR e.g. a variant with one, two or
three amino acid substitutions). It will be appreciated that molecules containing three or fewer
CDR regions (e.g. a single CDR or even a part thereof) may be capable of retaining the
antigen-binding activity of the antibody from which the CDR is derived. Molecules containing
two CDR regions are described in the art as being capable of binding to a target antigen, e.g.
in the form of a minibody (see e.g. Vaughan and Sollazzo, 2001, Combinational Chemistry &
High Throughput Screening, 4, 417-430). Molecules containing a single CDR have been
described which can display strong binding activity to target (see e.g. Nicaise et al, 2004,
Protein Science, 13: 1882-91).

The CD3 inhibitor may comprise one or more variable heavy chain CDRs, e.g. one, two or
three variable heavy chain CDRs. Alternatively, or additionally, the CD3 inhibitor may comprise
one or more variable light chain CDRs, e.g. one, two or three variable light chain CDRs. The
CD3 inhibitor may comprise three heavy chain CDRs and/or three light chain CDRs (and more
particularly a heavy chain variable region comprising three CDRs and/or a light chain variable
region comprising three CDRs) wherein at least one CDR, preferably all CDRs, may be from

an anti-CD3 antibody, or may be selected from one of the CDR sequences provided below.

The CD3 inhibitor may comprise any combination of variable heavy and light chain CDRs, e.g.
one variable heavy chain CDR together with one variable light chain CDR, two variable heavy
chain CDRs together with one variable light chain CDR, two variable heavy chain CDRs
together with two variable light chain CDRs, three variable heavy chain CDRs together with
one or two variable light chain CDRs, one variable heavy chain CDR together with two or three
variable light chain CDRs, or three variable heavy chain CDRs together with three variable
light chain CDRs. Preferably, the CD3 inhibitor comprises three variable heavy chain CDRs
(HCDR1, HCDR2 and HCDR3) and/or three variable light chain CDRs (LCDR1, LCDR2 and
LCDR3).

The one or more CDRs present within the CD3 inhibitor may not all be from the same antibody,
as long as the domain has the binding activity described above. Thus, one CDR may be
predicted from the heavy or light chains of an anti-CD3 antibody, whilst another CDR present
may be predicted from a different anti-CD3 antibody. In this instance, it may be preferred that

CDR3 be predicted from an anti-CD3 antibody. Particularly however, if more than one CDR is
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present in the CD3 inhibitor, it is preferred that the CDRs are predicted from anti-CD3
antibodies. A combination of CDRs may be used from different antibodies, particularly from

antibodies that bind to the same desired region or epitope.

In a preferred embodiment, the CD3 inhibitor comprises three CDRs predicted from the
variable heavy chain sequence of an anti-CD3 antibody and/or three CDRs predicted from the

variable light chain sequence of an anti-CD3 antibody.

Examples of antibodies, and fragments and/or derivatives thereof that can be used in the
invention are further described below. The CD3 inhibitor may comprise or consist of an amino
acid sequence comprising the CDRs described herein and substitutions, variations,
modifications, replacements, deletions and/or additions of one or more amino acid residues
may occur in the framework region. The derivatives described herein may retain CD3-binding
ability. The derivatives may be capable of binding CD3 to at least 10%, at least 20%, at least
30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, or

100% of the level of the corresponding reference amino acid sequence.

CD3-binding affinity may be determined by equilibrium binding constants (KD), which may be
determined by any suitable assay e.g. surface plasmon resonance (see e.g. Kjer-Nielsen, L.,
et al.,, 2004. PNAS, 101(20), pp.7675-7680). Suitably, an anti-CD3 antibody or a fragment
thereof may bind to human CD3 with a binding affinity of about 10 uM or less, 1 yM or less,
100 nM or less, 10 nM or less, 1000 pM or less, about 900 pM or less, about 800 pM or less,
about 700 pM or less, about 600 pM or less, about 500 pM or less, about 400 pM or less,
about 300 pM or less, about 200 pM or less, or about 100 pM or less, for example as
determined by surface plasmon resonance. Suitably, an anti-CD3 antibody or a fragment
thereof may bind to human CD3 with a binding affinity of from about 0.1 pM to about 10 pM,
from about 0.1 pM to about 1 uM, from about 0.1 pM to about 100 nM, from about 0.1 pM to
about 10 nM, or from about 0.1 pM to about 1000 pM, for example as determined by surface
plasmon resonance. Suitably, an anti-CD3 antibody or a fragment thereof may bind to human
CD3 with a binding affinity of from about 1 pM to about 10 uM, from about 1 pM to about 1
MM, from about 1 pM to about 100 nM, from about 1 pM to about 10 nM, or from about 1 pM
to about 1000 pM, for example as determined by surface plasmon resonance. Suitably, an
anti-CD3 antibody or a fragment thereof may bind to human CD3 with a binding affinity of from
about 10 pM to about 10 uM, from about 10 pM to about 1 uM, from about 10 pM to about 100
nM, from about 10 pM to about 10 nM, or from about 10 pM to about 1000 pM, for example as
determined by surface plasmon resonance. Suitably, an anti-CD3 antibody or a fragment
thereof may bind to human CD3 with a binding affinity of from about 100 pM to about 10 pM,
from about 100 pM to about 1 pM, from about 100 pM to about 100 nM, from about 100 pM to
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about 10 nM, or from about 100 pM to about 1000 pM, for example as determined by surface

plasmon resonance.

In some embodiments, the CD3 inhibitor is selected from any of: foralumab, or a fragment
and/or derivative thereof; teplizumab, or a fragment and/or derivative thereof; visilizumab, or
a fragment and/or derivative thereof; otelixizumab or a fragment and/or derivative thereof;
muromonab-CD3, or a fragment and/or derivative thereof; T3/4.A or a fragment and/or
derivative thereof, YTH12.5, or a fragment and/or derivative thereof, and HuUM291, or a

fragment and/or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from any of: foralumab, or a fragment
and/or derivative thereof; teplizumab, or a fragment and/or derivative thereof; visilizumab, or
a fragment and/or derivative thereof; otelixizumab or a fragment and/or derivative thereof; and

muromonab-CD3 or a fragment and/or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from any of: foralumab, or a fragment
and/or derivative thereof; teplizumab, or a fragment and/or derivative thereof; visilizumab, or

a fragment and/or derivative thereof; and otelixizumab or a fragment and/or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from: foralumab, or a fragment and/or

derivative thereof; and teplizumab, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is foralumab, or a fragment and/or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from any of: a foralumab fragment or
derivative thereof; a teplizumab fragment or derivative thereof; a visilizumab fragment or
derivative thereof; a otelixizumab fragment or derivative thereof; a muromonab-CD3 fragment
or derivative thereof; a T3/4.A fragment or derivative thereof; a YTH12.5 fragment or derivative

thereof; and a HUM291 fragment or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from any of. a foralumab fragment or
derivative thereof; a teplizumab fragment or derivative thereof; a visilizumab fragment or
derivative thereof; a otelixizumab fragment or derivative thereof, and a muromonab-CD3

fragment or derivative thereof.

In some embodiments, the CD3 inhibitor is selected from any of: a foralumab fragment or
derivative thereof; a teplizumab fragment or derivative thereof; a visilizumab fragment or

derivative thereof; and a otelixizumab fragment or derivative thereof.
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In some embodiments, the CD3 inhibitor is selected from any of: a foralumab fragment or

derivative thereof; and a teplizumab fragment or derivative thereof.
In some embodiments, the CD3 inhibitor is a foralumab fragment or derivative thereof.
Foralumab

In some embodiments, the CD3 inhibitor is foralumab, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is a foralumab Fab, a foralumab F(ab’),, a foralumab
scFv, a foralumab sdAb, or a derivative thereof. In some embodiments, the CD3 inhibitor is a

foralumab Fab, or a derivative thereof.

Foralumab is a fully human IgG1 monoclonal antibody that binds specifically to CD3¢, thereby
suppressing T-cell activation. The heavy chain constant regions are mutated at two amino
acid positions, L234A and L235E (see e.g. llan, Y., et al., 2018. Clinical & Experimental
Immunology, 193(3), pp.275-283). The skilled person would be able to generate foralumab
derivatives using conservative mutations and/or knowledge of the mechanism of foralumab
binding to CD3.

In some embodiments, the CD3 inhibitor is a fragment of foralumab, or a derivative thereof. In
some embodiments, the CD3 inhibitor is a foralumab Fab, a foralumab F(ab’),, a foralumab
scFv, or a foralumab sdAb, or a derivative thereof. In some embodiments, the CD3 inhibitor is

a foralumab Fab, or a derivative thereof.

In some embodiments, the CD3 inhibitor is, or is derived from, an anti-CD3 antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 70-75, or variants thereof. In other words, in some embodiments
the CD3 inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 70-75, or

variants thereof.
In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 70 or a variant thereof, a
HCDR2 having an amino acid sequence of SEQ ID NO: 71 or a variant thereof, and/or
a HCDRS3 having an amino acid sequence of SEQ ID NO: 72 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 73 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 74 or a variant thereof, and/or

a LCDRS3 having an amino acid sequence of SEQ ID NO: 75 or a variant thereof.
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In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 70 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 71 or a variant thereof, and a

HCDR3 having an amino acid sequence of SEQ ID NO: 72 or a variant thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 73 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 74 or a variant thereof, and a

LCDRS3 having an amino acid sequence of SEQ ID NO: 75 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 76.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 77.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 76, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 77.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 76, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 70 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 71 or a variant thereof, and a HCDR3 having an amino acid sequence of SEQ ID

NO: 72 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 77, wherein

the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
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ID NO: 73 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 74 or a variant thereof, and a LCDR3 having an amino acid sequence of SEQ ID

NO: 75 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 78 or 79.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 80.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 78, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 80.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 78, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 70, a HCDR2 having an amino acid sequence of SEQ ID
NO: 71, and a HCDR3 having an amino acid sequence of SEQ ID NO: 72; and/or

(ii) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 80, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 73, a LCDR2 having an amino acid sequence of SEQ ID NO:
74, and a LCDR3 having an amino acid sequence of SEQ ID NO: 75.

Name Example sequence

Foralumab HCDR1 GYGMH (SEQ ID NO: 70)

Foralumab HCDR2 VIWYDGSKKYYVDSVKG (SEQ ID NO: 71)

Foralumab HCDR3 QMGYWHFDL (SEQ ID NO: 72)
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Foralumab LCDR1 RASQSVSSYLA (SEQ ID NO: 73)

Foralumab LCDR2 DASNRAT (SEQ ID NO: 74)

Foralumab LCDR3 QQRSNWPPLT (SEQ ID NO: 75)

Foralumab VH QVQLVESGGGVVQPGRSLRLSCAASGFKFSGYGMHWVRQAPGKGLEWVAV

IWYDGSKKYYVDSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARQM
GYWHFDLWGRGTLVTV (SEQ ID NO: 76)

Foralumab VL EIVLTQOSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDEFTLTISSLEPEDFAVYYCQORSNWPPLTEG
GGTKVEIK (SEQ ID NO: 77)

Foralumab VH + CH1 | QVQLVESGGGVVQPGRSLRLSCAASGFKFSGYGMHWVRQAPGKGLEWVAV
IWYDGSKKYYVDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCARQM
GYWHFDLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALT SGVHTEFPAVLOSSGLYSLSSVVIVPSSSLGTQTY T
CNVNHKPSNTKVDKRV (SEQ ID NO: 78)

Foralumab heavy OVOQLVESGGGVVQPGRSLRLSCAASGFKFSGY GMHWVRQAPGKGLEWVAV
chain IWYDGSKKY YVDSVKGRFTISRDNSKNTLY LOMNSLRAEDTAVYYCARQOM
GYWHFDLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHT FPAVLQSSGLYSLSSVVTVPSSSLGTQTY I
CNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPEAEGGPSVFLFPPKPKD
TILMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
(SEQ ID NO: 79)

Foralumab light chain | EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDETLTISSLEPEDFAVYYCQQRSNWPPLTFG
GGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVQWK
VDNALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADY EKHKVYACEVTHQ
GLSSPVTKSFNRGEC (SEQ ID NO: 80)

Teplizumab

In some embodiments, the CD3 inhibitor is teplizumab, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is a teplizumab Fab, a teplizumab F(ab’),, a
teplizumab scFv, a teplizumab sdAb, or a derivative thereof. In some embodiments, the CD3

inhibitor is a teplizumab Fab, or a derivative thereof.

Teplizumab is a recombinant, humanized 1gG1 monoclonal antibody that binds specifically to
CD3g, thereby suppressing T-cell activation. The heavy chain constant regions are mutated
at two amino acid positions, L234A and L235A (see e.g. Sherry, N., et al., 2011. The Lancet,
378(9790), pp.487-49). Teplizumab is a humanized version of the mouse monoclonal OKT3
antibody, retaining the same binding region of OKT3 but with amino acids at positions 234 and
235 of the human IgG1 Fc changed to alanine resulting in decreased Fc binding (see e.g.

Masharani, U.B. and Becker, J., 2010. Expert opinion on biological therapy, 10(3), pp.459-
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465). The skilled person would be able to generate teplizumab derivatives using conservative

mutations and/or knowledge of the mechanism of teplizumab binding to CD3.

In some embodiments, the CD3 inhibitor is a fragment of teplizumab, or a derivative thereof.
In some embodiments, the CD3 inhibitor is a teplizumab Fab, a teplizumab F(ab’),, a
teplizumab scFv, or a teplizumab sdAb, or a derivative thereof. In some embodiments, the

CD3 inhibitor is a teplizumab Fab, or a derivative thereof.

In some embodiments, the CD3 inhibitor is, or is derived from, an anti-CD3 antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 81-86, or variants thereof. In other words, in some embodiments
the CD3 inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 81-86, or
variants thereof.

In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 81 or a variant thereof, a
HCDR2 having an amino acid sequence of SEQ ID NO: 82 or a variant thereof, and/or
a HCDRS3 having an amino acid sequence of SEQ ID NO: 83 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 84 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 85 or a variant thereof, and/or

a LCDR3 having an amino acid sequence of SEQ ID NO: 86 or a variant thereof.
In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 81 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 82 or a variant thereof, and a

HCDRS3 having an amino acid sequence of SEQ ID NO: 83 or a variant thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 84 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 85 or a variant thereof, and a
LCDRS3 having an amino acid sequence of SEQ ID NO: 86 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 87.
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In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 88.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 87, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 88.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 87, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 81 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 82 or a variant thereof, and a HCDR3 having an amino acid sequence of SEQ ID

NO: 83 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 88, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 84 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 85 or a variant thereof, and a LCDR3 having an amino acid sequence of SEQ ID

NO: 86 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 89 or 90.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 91.
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In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 89, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 91.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 89, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 81, a HCDR2 having an amino acid sequence of SEQ ID
NO: 82, and a HCDR3 having an amino acid sequence of SEQ ID NO: 83; and/or

(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 91, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 84, a LCDR2 having an amino acid sequence of SEQ ID NO:
85, and a LCDRS3 having an amino acid sequence of SEQ ID NO: 86.

Name Example sequence
Teplizumab HCDR1 RYTMH (SEQ ID NO: 81)
Teplizumab HCDR2 YINPSRGYTNYNQKVKD (SEQ ID NO: 82)
Teplizumab HCDR3 YYDDHYCLDY (SEQ ID NO: 83)
Teplizumab LCDR1 SASSSVSYMN (SEQ ID NO: 84)
Teplizumab LCDR2 DTSKLAS (SEQ ID NO: 85)
Teplizumab LCDR3 QQWSSNPFT (SEQ ID NO: 86)
Teplizumab VH QVQLVQSGGGVVQPGRSLRLSCKASGYTFTRY TMHWVRQAPGKGLEWIGY
INPSRGYTNYNQKVKDRFTISRDNSKNTAFLOMDSLRPEDTGVYFCARYY
DDHYCLDYWGQGTPVTVS (SEQ ID NO: 87)
Teplizumab VL DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDT
SKLASGVPSRFSGSGSGTDYTFTISSLQPEDIATYYCQQWSSNPFTFGQG
TKLQIT (SEQ ID NO: 88)
Teplizumab VH + QVQLVQSGGGVVQPGRSLRLSCKASGYTFTRY TMHWVRQAPGKGLEWIGY
CH1 INPSRGYTNYNQKVKDRFTISRDNSKNTAFLOMDSLRPEDTGVYFCARYY
DDHYCLDYWGQGTPVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKV (SEQ ID NO: 89)
Teplizumab heavy QVQLVQSGGGVVQPGRSLRLSCKASGYTFTRY TMHWVRQAPGKGLEWIGY
chain INPSRGYTNYNQKVKDRFTISRDNSKNTAFLOMDSLRPEDTGVYFCARYY
DDHYCLDYWGQGTPVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
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YFPEPVIVSWNSGALTSGVHTEFPAVLQOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLY SKLTVDKSRWOQOGNVESCSVMHEALHNHY TOKSLSLSPGK
(SEQ ID NO: 90)

Teplizumab light DIOMTQOSPSSLSASVGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDT
chain SKLASGVPSRESGSGSGTDYTEFTISSLOPEDIATYYCQQWSSNPETEGQG
TKLOQITRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVD
NALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSENRGEC (SEQ ID NO: 91)

Visilizumab

In some embodiments, the CD3 inhibitor is visilizumab, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is a visilizumab Fab, a visilizumab F(ab’);, a
visilizumab scFv, a visilizumab sdAb, or a derivative thereof. In some embodiments, the CD3

inhibitor is a visilizumab Fab, or a derivative thereof.

Visilizumab is a recombinant, humanized 1gG2 monoclonal antibody that binds specifically to
CD3g, thereby suppressing T-cell activation. The heavy chain constant regions are mutated
at two amino acid positions, V234A and V237A (see e.g. Carpenter, P.A., et al., 2002.
Blood, 99(8), pp.2712-2719). The skilled person would be able to generate visilizumab
derivatives using conservative mutations and/or knowledge of the mechanism of visilizumab
binding to CD3.

In some embodiments, the CD3 inhibitor is a fragment of visilizumab, or a derivative thereof.
In some embodiments, the CD3 inhibitor is a visilizumab Fab, a visilizumab F(ab’)., a
visilizumab scFv, or a visilizumab sdAb, or a derivative thereof. In some embodiments, the

CDa3 inhibitor is a visilizumab Fab, or a derivative thereof.

In some embodiments, the CD3 inhibitor is, or is derived from, an anti-CD3 antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 92-97, or variants thereof. In other words, in some embodiments
the CD3 inhibitor comprises one or more CDR regions, selected from SEQ ID NOs: 92-97, or

variants thereof.
In some embodiments, the CD3 inhibitor comprises:

(i) aHCDR1 having an amino acid sequence of SEQ ID NO: 92 or a variant thereof, a

HCDR2 having an amino acid sequence of SEQ ID NO: 93 or a variant thereof, and/or
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a HCDR3 having an amino acid sequence of SEQ ID NO: 94 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 95 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 96 or a variant thereof, and/or

a LCDRS3 having an amino acid sequence of SEQ ID NO: 97 or a variant thereof.
In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 92 or a variant thereof, a
HCDRZ2 having an amino acid sequence of SEQ ID NO: 93 or a variant thereof, and a

HCDRS3 having an amino acid sequence of SEQ ID NO: 94 or a variant thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 95 or a variant thereof, a
LCDR2 having an amino acid sequence of SEQ ID NO: 96 or a variant thereof, and a

LCDR3 having an amino acid sequence of SEQ ID NO: 97 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 98.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 99.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 98, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 99.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 98, wherein

the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
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ID NO: 92 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 93 or a variant thereof, and a HCDRS3 having an amino acid sequence of SEQ ID

NO: 94 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 99, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 95 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 96 or a variant thereof, and a LCDRS3 having an amino acid sequence of SEQ ID

NO: 97 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 100 or 101.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 102.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 100, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 102.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 100, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 92, a HCDR2 having an amino acid sequence of SEQ ID
NO: 93, and a HCDR3 having an amino acid sequence of SEQ ID NO: 94; and/or

(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID

NO: 102, wherein the amino acid sequence comprises a LCDR1 having an amino acid
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sequence of SEQ ID NO: 95, a LCDR2 having an amino acid sequence of SEQ ID NO:
96, and a LCDRS3 having an amino acid sequence of SEQ ID NO: 97.

Name Example sequence
Visilizumab HCDR1 SYTMH (SEQ ID NO: 92)
Visilizumab HCDR2 YINPRSGYTHYNQKLKD (SEQ ID NO: 93)
Visilizumab HCDR3 SAYYDYDGFAY (SEQ ID NO: 94)
Visilizumab LCDR1 SASSSVSYMN (SEQ ID NO: 95)
Visilizumab LCDR2 DTSKLAS (SEQ ID NO: 96)
Visilizumab LCDR3 QQWSSNPPT (SEQ ID NO: 97)
Visilizumab VH QVQOLVQSGAEVKKPGASVKVSCKASGYTFISYTMHWVRQAPGQGLEWMGY
INPRSGYTHYNQKLKDKATLTADKSASTAYMELSSLRSEDTAVYYCARSA
YYDYDGFAYWGQGTLVTVS (SEQ ID NO: 98)
Visilizumab VL DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQKPGKAPKRLIYDT
SKLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSSNPPTFGGG
TKVEIK (SEQ ID NO: 99)
Visilizumab VH + QVQLVQSGAEVKKPGASVKVSCKASGYTFISYTMHWVRQAPGQGLEWMGY
CH1 INPRSGYTHYNQKLKDKATLTADKSASTAYMELSSLRSEDTAVYYCARSA
YYDYDGFAYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSNEGTQT
YTCNVDHKPSNTKVDKTV (SEQ ID NO: 100)
Visilizumab heavy QVQOLVQSGAEVKKPGASVKVSCKASGYTFISYTMHWVRQAPGQGLEWMGY
chain INPRSGYTHYNQKLKDKATLTADKSASTAYMELSSLRSEDTAVYYCARSA
YYDYDGFAYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAARLGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNEGTQT
YTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPARAPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFR
VVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPSK
(SEQ ID NO: 101)
Visilizumab light DIQMTQSPSSLSASVGDRVTITCSASSSVSYMNWYQQKPGKAPKRLIYDT
chain SKLASGVPSRFSGSGSGTDEFTLTISSLQPEDFATYYCQQWSSNPPTFGGG
TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFEYPREAKVQWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSFNRGEC (SEQ ID NO: 102)

Otelixizumab

In some embodiments, the CD3 inhibitor is otelixizumab, or a fragment and/or derivative
thereof. In some embodiments, the CD3 inhibitor is a otelixizumab Fab, a otelixizumab F(ab’),,
a otelixizumab scFv, a otelixizumab sdAb, or a derivative thereof. In some embodiments, the

CDa3 inhibitor is a otelixizumab Fab, or a derivative thereof.

Otelixizumab is a recombinant, chimeric and humanized IgG1 monoclonal antibody that binds

specifically to CD3g, thereby suppressing T-cell activation. The heavy chain constant regions
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are mutated at N297A (see e.g. Aronson, R., et al, 2014. Diabetes care, 37(10), pp.2746-
2754). The skilled person would be able to generate otelixizumab derivatives using

conservative mutations and/or knowledge of the mechanism of otelixizumab binding to CD3.

In some embodiments, the CD3 inhibitor is a fragment of otelixizumab, or a derivative thereof.
In some embodiments, the CD3 inhibitor is a otelixizumab Fab, a otelixizumab F(ab’),, a
otelixizumab scFv, or a otelixizumab sdAb, or a derivative thereof. In some embodiments, the

CDa3 inhibitor is a otelixizumab Fab, or a derivative thereof.

In some embodiments, the CD3 inhibitor is, or is derived from, an anti-CD3 antibody (e.g. is a
Fab, F(ab’),, scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 103-108, or variants thereof. In other words, in some
embodiments the CD3 inhibitor comprises one or more CDR regions, selected from SEQ ID
NOs: 103-108, or variants thereof.

In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 103 or a variant thereof,
a HCDR2 having an amino acid sequence of SEQ ID NO: 104 or a variant thereof,
and/or a HCDR3 having an amino acid sequence of SEQ ID NO: 105 or a variant

thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 106 or a variant thereof,
a LCDR2 having an amino acid sequence of SEQ ID NO: 107 or a variant thereof,
and/or a LCDR3 having an amino acid sequence of SEQ ID NO: 108 or a variant

thereof.
In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 103 or a variant thereof,
a HCDR2 having an amino acid sequence of SEQ ID NO: 104 or a variant thereof, and
a HCDRS3 having an amino acid sequence of SEQ ID NO: 105 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 106 or a variant thereof,
a LCDR2 having an amino acid sequence of SEQ ID NO: 107 or a variant thereof, and

a LCDR3 having an amino acid sequence of SEQ ID NO: 108 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the

heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
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80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 109.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 110.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 109, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 110.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 109, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 103 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 104 or a variant thereof, and a HCDRS3 having an amino acid sequence of SEQ

ID NO: 105 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97 %, 98%, 99%, or 100% identity to SEQ ID NO: 110, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 106 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 107 or a variant thereof, and a LCDRS3 having an amino acid sequence of SEQ ID

NO: 108 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 111 or 112.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the

light chain comprises or consists of an amino acid sequence having at least 70%, at least
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75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 113.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light

chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 111, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 113.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 111, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 103, a HCDR2 having an amino acid sequence of SEQ ID
NO: 104, and a HCDR3 having an amino acid sequence of SEQ ID NO: 105; and/or

(ii) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 113, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 106, a LCDR2 having an amino acid sequence of SEQ ID
NO: 107, and a LCDRS3 having an amino acid sequence of SEQ ID NO: 108.

Name Example sequence
Otelixizumab HCDR1 | SFPMA (SEQ ID NO: 103)
Otelixizumab HCDR2 | TISTSGGRTYYRDSVKG (SEQ ID NO: 104)
Otelixizumab HCDR3 | FRQYSGGFDY (SEQ ID NO: 105)
Otelixizumab LCDR1 | TLSSGNIENNYVH (SEQ ID NO: 106)
Otelixizumab LCDR2 | DDDKRPD (SEQ ID NO: 107)
Ofelixizumab LCDR3 | HSYVSSFNV (SEQ ID NO: 108)

Otelixizumab VH

EVOLLESGGGLVQPGGSLRLSCAASGFTEFSSFPMAWVROQAPGKGLEWVST
ISTSGGRTYYRDSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCAKER
QYSGGEFDYWGQGTLVTVS (SEQ ID NO: 109)

Otelixizumab VL

DIQLTOPNSVSTSLGSTVKLSCTLSSGNIENNYVHWYQLYEGRSPTTMIY
DDDKRPDGVPDREFSGSIDRSSNSAFLTIHNVAIEDEATY FCHSYVSSENV
FGGGTKLTVL (SEQ ID NO: 110)

Otelixizumab VH +
CHA1

EVOLLESGGGLVQPGGSLRLSCAASGEFTEFSSEFPMAWVROQAPGKGLEWVST
ISTSGGRTYYRDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKER
QYSGGEFDYWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKD
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YFPEPVIVSWNSGALTSGVHTEFPAVLQOSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKV (SEQ ID NO: 111)

Otelixizumab heavy EVQLLESGGGLVQPGGSLRLSCAASGETFSSFPMAWVRQAPGKGLEWVST
chain ISTSGGRTYYRDSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKFR
QYSGGFDYWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY SLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYAS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TOKSLSLSPGK

(SEQ ID NO: 112)

Otelixizumab light DIQLTQPNSVSTSLGSTVKLSCTLSSGNIENNYVHWYQLYEGRSPTTMIY
chain DDDKRPDGVPDRESGSIDRSSNSAFLTIHNVAIEDEAIYFCHSYVSSENV
FGGGTKLTVLRQPKAAPSVTLFPPSSEELQANKATLVCLISDEYPGAVTV
AWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSY SCQVT
HEGSTVEKTVAPTECS (SEQ ID NO: 113)

Muromonab-CD3

In some embodiments, the CD3 inhibitor is muromonab-CD3, or a fragment and/or derivative
thereof. In some embodiments, the CD3 inhibitor is a muromonab-CD3 Fab, a muromonab-
CD3 F(ab’)2, a muromonab-CD3 scFv, a muromonab-CD3 sdAb, or a derivative thereof. In

some embodiments, the CD3 inhibitor is a muromonab-CD3 Fab, or a derivative thereof.

Muromonab-CD3 is a recombinant, murine monoclonal antibody that binds specifically to
CD3g, thereby suppressing T-cell activation (see e.g. Wilde, M.I. and Goa, K.L., 1996. Drugs,
51, pp.865-894). The skilled person would be able to generate muromonab-CD3 derivatives
using conservative mutations and/or knowledge of the mechanism of muromonab-CD3
binding to CD3 (see e.g. Kjer-Nielsen, L., et al., 2004. PNAS, 101(20), pp.7675-7680).

In some embodiments, the CD3 inhibitor is a fragment of muromonab-CD3, or a derivative
thereof. In some embodiments, the CD3 inhibitor is a muromonab-CD3 Fab, a muromonab-
CD3 F(ab’)2, a muromonab-CD3 scFv, or a muromonab-CD3 sdAb, or a derivative thereof. In

some embodiments, the CD3 inhibitor is a muromonab-CD3 Fab, or a derivative thereof.

In some embodiments, the CD3 inhibitor is, or is derived from, an anti-CD3 antibody (e.g. is a
Fab, F(ab’)., scFv, or sdAb) wherein the antibody comprises one or more CDR regions,
selected from SEQ ID NOs: 114-119, or variants thereof. In other words, in some
embodiments the CD3 inhibitor comprises one or more CDR regions, selected from SEQ ID
NOs: 114-119, or variants thereof.

In some embodiments, the CD3 inhibitor comprises:
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(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 114 or a variant thereof,
a HCDR2 having an amino acid sequence of SEQ ID NO: 115 or a variant thereof,
and/or a HCDRS3 having an amino acid sequence of SEQ ID NO: 116 or a variant

thereof; and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 117 or a variant thereof,
a LCDR2 having an amino acid sequence of SEQ ID NO: 118 or a variant thereof,
and/or a LCDR3 having an amino acid sequence of SEQ ID NO: 119 or a variant
thereof.

In some embodiments, the CD3 inhibitor comprises:

(i) a HCDR1 having an amino acid sequence of SEQ ID NO: 114 or a variant thereof,
a HCDR2 having an amino acid sequence of SEQ ID NO: 115 or a variant thereof, and
a HCDRS3 having an amino acid sequence of SEQ ID NO: 116 or a variant thereof;

and/or

(i) a LCDR1 having an amino acid sequence of SEQ ID NO: 117 or a variant thereof,
a LCDR2 having an amino acid sequence of SEQ ID NO: 118 or a variant thereof, and

a LCDR3 having an amino acid sequence of SEQ ID NO: 119 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises an amino acid sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 120.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least
99% identity, or 100% identity to SEQ ID NO: 121.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises an amino acid sequence having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%,
at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 120, and the light chain
comprises an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity
or 100% identity to SEQ ID NO: 121.

In some embodiments, the CD3 inhibitor comprises or consists of:
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(i) a heavy chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 120, wherein
the amino acid sequence comprises a HCDR1 having an amino acid sequence of SEQ
ID NO: 114 or a variant thereof, a HCDR2 having an amino acid sequence of SEQ ID
NO: 115 or a variant thereof, and a HCDR3 having an amino acid sequence of SEQ

ID NO: 116 or a variant thereof; and/or

(ii) a light chain comprising an amino acid sequence having at least 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID NO: 121, wherein
the amino acid sequence comprises a LCDR1 having an amino acid sequence of SEQ
ID NO: 117 or a variant thereof, a LCDR2 having an amino acid sequence of SEQ ID
NO: 118 or a variant thereof, and a LCDR3 having an amino acid sequence of SEQ ID

NO: 119 or a variant thereof.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain, wherein the
heavy chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 122 or 123.

In some embodiments, the CD3 inhibitor comprises or consists of a light chain, wherein the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 124.

In some embodiments, the CD3 inhibitor comprises or consists of a heavy chain and a light
chain, wherein the heavy chain comprises or consists of an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 122, and the
light chain comprises or consists of an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity or 100% identity to SEQ ID NO: 124.

In some embodiments, the CD3 inhibitor comprises or consists of:

(i) a heavy chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 122, wherein the amino acid sequence comprises a HCDR1 having an amino acid
sequence of SEQ ID NO: 114, a HCDR2 having an amino acid sequence of SEQ ID
NO: 115, and a HCDR3 having an amino acid sequence of SEQ ID NO: 116; and/or
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(i) a light chain comprising or consisting of an amino acid sequence having at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identity to SEQ ID
NO: 124, wherein the amino acid sequence comprises a LCDR1 having an amino acid
sequence of SEQ ID NO: 117, a LCDR2 having an amino acid sequence of SEQ ID
NO: 118, and a LCDRS3 having an amino acid sequence of SEQ ID NO: 119.

Name Example sequence
Muromonab-CD3 HCDR1 | RYTMH (SEQ ID NO: 114)
Muromonab-CD3 HCDR2 | YINPSRGYTNYNQKFKD (SEQ ID NO: 115)
Muromonab-CD3 HCDR3 | YYDDHYCLDY (SEQ ID NO: 116)
Muromonab-CD3 LCDR1 SASSSVSYMN (SEQ ID NO: 117)
Muromonab-CD3 LCDR2 | DTSKLAS (SEQ ID NO: 118)
Muromonab-CD3 LCDR3 | QQWSSNPET (SEQ ID NO: 119)

Muromonab-CD3 VH

QVOLOOSGAELARPGASVKMSCKASGYTEFTRY TMHWVKQRPGQGLE
WIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSA
VYYCARYYDDHYCLDYWGQGTTLTVS (SEQ ID NO: 120)

Muromonab-CD3 VL

QIVLTQSPAIMSASPGERKVTMTCSASSSVSYMNWYQQOKSGTSPKRW
IYDTSKLASGVPAHFRGSGSGTSYSLTISGMEAEDAATYYCQQWSS
NPFTFGSGTKLEIN (SEQ ID NO: 121)

Muromonab-CD3 VH +
CHA1

QVQOLQOOSGAELARPGASVKMSCKASGYTFTRYTMHWVKQRPGQGLE
WIGYINPSRGYTNYNQKEFKDKATLTTDKSSSTAYMQLSSLTSEDSA
VYYCARYYDDHYCLDYWGQGTTLTVSSAKTTAPSVYPLAPVCGGTT
GSSVTLGCLVKGYFPEPVTILTWNSGSLSSGVHTFPAVLQSDLYTLS
SSVIVTSSTWPSQSITCNVAHPASSTKVDKKI (SEQ ID NO:
122)

Muromonab-CD3 heavy
chain

QVOLOOSGAELARPGASVKMSCKASGYTFTRY TMHWVKQRPGQGLE
WIGYINPSRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSA
VYYCARYYDDHYCLDYWGQGTTLTVSSAKTTAPSVYPLAPVCGGTT
GSSVITLGCLVKGYFPEPVILTWNSGSLSSGVHTFPAVLOSDLYTLS
SSVTVTSSTWPSQSITCNVAHPASSTKVDKKIEPRPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID
NO: 123)

Muromonab-CD?3 light
chain

QIVLTQSPAIMSASPGEKVTMTCSASSSVSYMNWYQOKSGTSPKRW
IYDTSKLASGVPAHFRGSGSGTSYSLTISGMEAEDAATYYCQQWSS
NPFTFGSGTKLEINRADTAPTVSIFPPSSEQLTSGGASVVCELNNE
YPKDINVKWKIDGSERQONGVLNSWIDQODSKDSTY SMSSTLTLTKDE
YERHNSYTCEATHKTSTSPIVKSENRNEC (SEQ ID NO: 124)

Other anti-CD3 antibodies

Other suitable anti-CD3 antibodies, and fragments and/or derivatives thereof, are known in

the art.
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In some embodiments, the CD3 inhibitor is T3/4.A, or a fragment and/or derivative thereof. In
some embodiments, the CD3 inhibitor is a T3/4.A Fab, a T3/4.A F(ab’),, a T3/4.A scFv, a
T3/4.A sdAb, or a derivative thereof. In some embodiments, the CD3 inhibitor is a T3/4.A Fab,

or a derivative thereof.

T3/4.A (also known as CLB-T3/4.A) is a murine IgA mAb specific for human CD3. T3/4.A is
non-mitogenic for human peripheral blood mononuclear cells (PBMC) in vitro. The mAb was
developed as a switch variant antibody, derived from an originally IgG1-producing hybridoma
(see e.g. Meijer, R.T., et al., 2003. Clinical & Experimental Immunology, 133(3), pp.485-492).

In some embodiments, the CD3 inhibitor is YTH12.5, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is a YTH12.5 Fab, a YTH12.5 F(ab’),, a YTH12.5
scFv, a YTH12.5 sdAb, or a derivative thereof. In some embodiments, the CD3 inhibitor is a
YTH12.5 Fab, or a derivative thereof.

YTH12.5 a rat CD3 antibody which has been humanized to provide a aglycosylated g1
antibody {e.g. CAMPATH 3) (see e.g Friend, PJ., &t al, 1899 Transplantation, 88(11),
o 1832-1837).

In some embodiments, the CD3 inhibitor is HUM291, or a fragment and/or derivative thereof.
In some embodiments, the CD3 inhibitor is a HUM291Fab, a HUM291F(ab’),, a HuUM291scFyv,
a HuM291sdAb, or a derivative thereof. In some embodiments, the CD3 inhibitor is a
HuM291Fab, or a derivative thereof.

HuM291 is a humanized IgG2 antibody that was engineered to have less mitogenic activity in
humans compared with murine anti-CD3 antibodies (see e.g. Norman, D.J., et al., 2000.
Transplantation, 70(12), pp.1707-1712).

Other CD3 inhibitors

Other suitable CD3 inhibitors include CD3 T-cell engagers, CD3-specific DNA aptamers, and
CD3-specific RNA aptamers (see e.g. Menon, A.P., et al., 2023. Cancers, 15(4), p.1189).

CD3 T-cell engagers

In some embodiments, the CD3 inhibitor is a CD3 T-cell engager or a fragment and/or

derivative thereof.

T-cell engagers are designed to bind to a target antigen expressed on a cancer cell and to a
trigger molecule on T cells, such as CD3. Typically, T-cell engagers are based on bispecific

monoclonal antibodies (bsAbs). A bispecific T-cell engager (BiTE) is a sub-class of T-cell
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engaging bsAbs with promising clinical results in the treatment of cancers (see e.g. Huehls,
A.M., et al., 2015. Immunology and cell biology, 93(3), pp.290-296; Zhou, S., et al., 2021.
Biomarker Research, 9(1), p.38; and Tian, Z., et al., 2021. Journal of Hematology & Oncology,
14(1), pp.1-18). Examples of CD3 T-cell engagers include blinatumomab, tebentafusp,
talguetamab, mosunetuzumab, glofitamab, epcoritamab, odronextamab, teclistamab,

cevostamab, and lotetuzumab.

In some embodiments, the CD3 inhibitor is a CD3-binding fragment from a CD3 T-cell
engager, or a derivative thereof. For example, the CD3-binding fragment may be a single-

chain variable fragment (scFv).
CD3-specific aptamers

In some embodiments, the CD3 inhibitor is a CD3-specific aptamer. In some embodiments,
the CD3 inhibitor is a CD3-specific DNA aptamer. In some embodiments, the CD3 inhibitor is
a CD3-specific RNA aptamer.

A DNA aptamer selected against the human CD3¢ complex by ligand-guided selection (LIGS)
has been described and US. Patent Application No. 17/629,943 describes RNA aptamers
selected against recombinant CD3e/y and CD3¢/0 proteins (see e.g. Menon, A.P., et al., 2023.
Cancers, 15(4), p.1189).

Example nucleotide sequences

The CD3 inhibitor may be encoded by any suitable nucleotide sequence. In some
embodiments, the nucleotide sequence is codon-optimised, for example codon-optimised for

expression in humans.

In preferred embodiments, the CD3 inhibitor is an anti-CD3 antigen-binding fragment (Fab).
Suitably, a nucleotide sequence encoding an anti-CD3 Fab may comprise from 5’ to 3': a first
signal sequence; a nucleotide encoding a heavy chain (e.g. VH + CH1); a linker sequence; a
second signal sequence; and a nucleotide encoding a light chain. Suitably, a nucleotide
sequence encoding an anti-CD3 Fab may comprise from 5’ to 3’: a first signal sequence; a
nucleotide encoding a light chain; a linker sequence; a second signal sequence; and a

nucleotide encoding a heavy chain (e.g. VH + CH1).
Heavy chains and light chains
The nucleotide encoding a heavy chain (e.g. VH + CH1) and the nucleotide encoding a light

chain may encode any heavy chain (e.g. VH + CH1) and light chain combination described
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For example, the nucleotide sequence encoding an anti-CD3 Fab may comprise from

(a) a first signal sequence; a nucleotide encoding a foralumab heavy chain (e.g. VH +
CH?1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding a foralumab light chain, or a derivative thereof;

(b) a first signal sequence; a nucleotide encoding a teplizumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding a teplizumab light chain, or a derivative thereof;

(c) a first signal sequence; a nucleotide encoding a visilizumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a

nucleotide encoding a visilizumab light chain, or a derivative thereof;

(d) a first signal sequence; a nucleotide encoding an otelixizumab heavy chain (e.g.
VH + CH1), or a derivative thereof; a linker sequence; a second signal sequence; and

a nucleotide encoding an otelixizumab light chain, or a derivative thereof;

(e) a first signal sequence; a nucleotide encoding a muromonab-CD3 heavy chain (e.g.
VH + CH1), or a derivative thereof; a linker sequence; a second signal sequence; and

a nucleotide encoding a muromonab-CD3 light chain, or a derivative thereof;

(f) afirst signal sequence; a nucleotide encoding a foralumab light chain, or a derivative
thereof; a linker sequence; a second signal sequence; and a nucleotide encoding a

foralumab heavy chain (e.g. VH + CH1), or a derivative thereof;

(g) a first signal sequence; a nucleotide encoding a teplizumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding a teplizumab heavy chain (e.g. VH + CH1), or a derivative thereof;

(h) a first signal sequence; a nucleotide encoding a visilizumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding a visilizumab heavy chain (e.g. VH + CH1), or a derivative thereof;

(i) a first signal sequence; a nucleotide encoding an otelixizumab light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide

encoding an otelixizumab heavy chain (e.g. VH + CH1), or a derivative thereof; or
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(j) a first signal sequence; a nucleotide encoding a muromonab-CD3 light chain, or a
derivative thereof; a linker sequence; a second signal sequence; and a nucleotide
encoding a muromonab-CD3 heavy chain (e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab may comprise
from 5’ to 3’ a first signal sequence; a nucleotide encoding a foralumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a nucleotide
encoding a foralumab light chain, or a derivative thereof. In some embodiments, the nucleotide
sequence encoding an anti-CD3 Fab may comprise from 5’ to 3" a first signal sequence; a
nucleotide encoding a foralumab light chain, or a derivative thereof; a linker sequence; a
second signal sequence; and a nucleotide encoding a foralumab heavy chain (e.g. VH + CH1),

or a derivative thereof.

In some embodiments, the nucleotide sequence encoding a foralumab heavy chain (e.g. VH
+ CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99% identity, or 100% identity to SEQ ID NO: 125. In some embodiments, the
nucleotide sequence encoding a foralumab heavy chain (e.g. VH + CH1) comprises or
consists of SEQ ID NO: 125.

caggtgcagttggtggagagcggcggcggggtggtgcageccggecggagectgeggetgte
ttgtgccgctageggattcaagttectectggectacggecatgcactgggtgecgecaggecacctyg
gcaagggcctggagtgggtggeccgtgatectggtacgacggctccaagaaatattacgtggat
tctgtgaagggacgctttacaatctcccgcgacaatagcaagaacaccctgtatctgecagat
gaactccctgagggccgaggacacagccgtgtattactgecgeccecggcagatgggcectactgge
actttgatctgtggggcagaggcaccctggtgacagtgtctagecgccagcaccaaggggect
agcgtgttceccecctggecccectetteccaagtcaaccteccgggggcaccgecgecectgggetyg
cctggtgaaagactattttcectgagecctgtgacagtgtcttggaactccggggececctgactt
ctggcgtgcatacatttccagcagtgctgcagtecctececgggetgtactectectgagetecegtg
gtgactgtgcctagcagctcectctggggacacagacctacatctgtaatgtgaaccacaaacc
cagcaataccaaggtggacaagagagtgtga

Example nucleotide sequence encoding a foralumab heavy chain (VH
+ CH1) (SEQ ID NO: 125)
In some embodiments, the nucleotide sequence encoding a foralumab light chain comprises
or consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 126. In some embodiments, nucleotide sequence encoding a

foralumab light chain comprises or consists of SEQ ID NO: 126.

gagattgtgctgacccagagcccagctaccctgagectgtecececggegagegggecacact
gagctgcagagcctcacagagcgtgtcecctectacctggettggtaccagcagaagccaggcece
aggctcctagactgctgatttacgacgcctcaaacagagccaccggcattcccgecaagatte
agcggctctggatctgggacagacttcacactgaccattagcagecctggageccgaggattt
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tgccgtgtattactgtcagcagagatcaaactggccacctctgacatttggecggggggaceca
aggtggaaattaaaagaaccgtggccgccccaagegtgttcatecttteccececcagegacgayg
cagctgaaatccgggactgcecctctgtggtgtgectgectgaacaacttttacccaagagaagce
caaggtgcagtggaaggtggacaatgccctgcagagtggaaattcccaggagtcectgtgaceg
agcaggatagcaaagacagcacatactcactgagctccaccctgaccctgagcaaggcecgac
tacgagaagcacaaggtgtacgcctgcgaggtgacccaccagggcecctgagcagtecececgtgac
caagtcatttaatagaggcgagtgttga

Example nucleotide sequence encoding a foralumab light chain

(SEQ ID NO: 126)
In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab may comprise
from 5’ to 3’ a first signal sequence; a nucleotide encoding a teplizumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a nucleotide
encoding a teplizumab light chain, or a derivative thereof. In some embodiments, the
nucleotide sequence encoding an anti-CD3 Fab may comprise from 5’ to 3’: a first signal
sequence; a nucleotide encoding a teplizumab light chain, or a derivative thereof; a linker
sequence; a second signal sequence; and a nucleotide encoding a teplizumab heavy chain

(e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding a teplizumab heavy chain (e.g. VH
+ CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99% identity, or 100% identity to SEQ ID NO: 127. In some embodiments, nucleotide
sequence encoding a teplizumab heavy chain (e.g. VH + CH1) comprises or consists of SEQ
ID NO: 127.

caggtgcagctggtgcagagcggcggcecggggtggtgecagectggecaggtectectgagactgte
ctgcaaggccagcgggtacaccttcaccecggtacaccatgcattgggtgegeccaggecaccag
gaaaggggctggagtggatcgggtacatcaacccctcaagagggtacaccaactacaatcag
aaggtgaaggaccggttcaccatctccagagacaactccaagaataccgeccttecctgecagat
ggactcccteccggeccagaggataccggegtgtacttttgegecaggtactatgatgatcact
actgcctggattactggggccaggggacccctgtgacagtgtcaagecgecctectaccaaaggce
ccctcagtgttcceccactggecccaagcagcaagtctaccagecggeggcaccgecgetetggg
gtgcctggtgaaggactacttcccecgaacccgtgaccgtgagectggaacteccggtgecctga
catctggggtgcacacattcccagcecgtgetgecagtectageggectgtatagectgagetet
gtggtgactgtgccaagctcctececectggggacccagacctacatttgtaacgtgaaccataa
accatctaacaccaaagtggacaagaaggtgtag

Example nucleotide sequence encoding a teplizumab heavy chain
(VH + CH1) (SEQ ID NO: 127)

In some embodiments, the nucleotide sequence encoding a teplizumab light chain comprises
or consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 128. In some embodiments, nucleotide sequence encoding a

teplizumab light chain comprises or consists of SEQ ID NO: 128.
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gacatccagatgacccagtccceccteccagectgagegectectgtgggegaccgggtgacaat
tacatgttcagcctcatccagecgtgagctatatgaattggtaccagcagaccccaggcaagyg
cccctaagagatggatctacgacaccagcaagctggectcectggegtgectagteggttecage
gggtccggctccggaaccgattacaccttcaccatctcatcactgcagectgaggacatecge
cacctactactgccagcagtggtcttctaacccattcactttcggeccagggcaccaagctge
agatcacacgcaccgtggccgeccccttectgtgttcatcttecccacctteccgatgaacagetyg
aagtccggcacagccagcgtggtgtgectgctgaacaacttectatecccagggaggeccaaggt
gcagtggaaagtggataatgcactgcagagcggcaactcccaggagagcgtgaccgagcaag
actctaaggactctacttattctctgtcatccaccctgaccctgagcaaggeccgactacgag
aagcacaaagtgtacgcctgcgaagtgacacaccaggggctgagcageccctgtgaccaagag
cttcaatagaggagaatgctga

Example nucleotide sequence encoding a teplizumab light chain

(SEQ ID NO: 128)
In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab may comprise
from 5’ to 3’: afirst signal sequence; a nucleotide encoding a visilizumab heavy chain (e.g. VH
+ CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a nucleotide
encoding a visilizumab light chain, or a derivative thereof. In some embodiments, the
nucleotide sequence encoding an anti-CD3 Fab may comprise from 5 to 3’: a first signal
sequence; a nucleotide encoding a visilizumab light chain, or a derivative thereof; a linker
sequence; a second signal sequence; and a nucleotide encoding a visilizumab heavy chain

(e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding a visilizumab heavy chain (e.g. VH
+ CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%,
at least 99% identity, or 100% identity to SEQ ID NO: 129. In some embodiments, the
nucleotide sequence encoding a visilizumab heavy chain (e.g. VH + CH1) comprises or
consists of SEQ ID NO: 129.

caggtgcagctggtgcagagcggcgecgaagtgaagaagccaggagecteecgtgaaggtgte
ttgtaaagcctcaggttatactttcatctcatataccatgcactgggtgagacaggcceccyg
ggcagggccttgagtggatgggatacattaaccctcecgectceccggctacacccattataatcag
aagctgaaggacaaggccaccctgaccgctgacaagagcgecteccactgecctatatggaget
gagcagcctgcggtccgaagacaccgceccgtgtactactgtgeccaggtectgectactacgact
acgatgggtttgcctactggggccagggcacactggtgacagtgagcagcgeccagcaccaag
ggccccagcgtgtttceccactggecccectgcagcaggagcaccteccgagagcaccgecgetet
gggatgcctcgtgaaggactatttcccecgageccgtgacagtgagectggaactceccggagecac
tgacctccggecgtgecatacctttcecgecgtgectgecagagcageggectgtattecectgage
agcgtggtgaccgtgcecctagcagcaatttcgggacacagacatacacatgtaacgtggatca
taagccttcaaacactaaggtggacaagacagtgtaa

Example nucleotide sequence encoding a visilizumab heavy chain
(VH 4+ CH1) (SEQ ID NO: 129)

In some embodiments, the nucleotide sequence encoding a visilizumab light chain comprises

or consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
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85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 130. In some embodiments, nucleotide sequence encoding a

visilizumab light chain comprises or consists of SEQ ID NO: 130.

gatattcagatgacacagagccctagctccctgagegecteegtgggggacagagtgacaat
cacatgcagcgcttcatcctcecegtgtcttacatgaattggtaccagcagaagecccggcaagg
ctcccaagaggctgatctacgacaccagcaaactggecctcectggegtgeccecctetegetttage
ggctccgggtceccggcaccgacttcacactgaccatcectecttctectgcaaccecgaggattttge
cacttactactgtcagcagtggtcctccaacccececcccactttecggecggaggcaccaaggtgg
agatcaagcggacagtggctgcccecccagegttttcatcecttcceccaccaagecgacgagcagcectyg
aaaagcggcacagctagcgtggtgtgecctgectgaataacttctacccececgggaggeccaaggt
gcagtggaaggtggataacgccctgcagtccgggaacageccaggagtcagtgaccgagecagg
actctaaggattccacctacagcctgagcagcaccctgaccctgtccaaagcagactacgag
aaacacaaggtgtacgcctgcgaggtgacacaccagggcctgtcttceccecegtgaccaagte
cttcaatcggggcgagtgttga

Example nucleotide sequence encoding a visilizumab light chain

(SEQ ID NO: 130)
In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab may comprise
from 5 to 3’: afirst signal sequence; a nucleotide encoding a otelixizumab heavy chain (e.g.
VH + CH1), or a derivative thereof; a linker sequence; a second signal sequence; and a
nucleotide encoding a otelixizumab light chain, or a derivative thereof. In some embodiments,
the nucleotide sequence encoding an anti-CD3 Fab may comprise from 5’ to 3': a first signal
sequence; a nucleotide encoding a otelixizumab light chain, or a derivative thereof; a linker
sequence; a second signal sequence; and a nucleotide encoding a otelixizumab heavy chain
(e.g. VH + CH1), or a derivative thereof.

In some embodiments, the nucleotide sequence encoding a otelixizumab heavy chain (e.g.
VH + CH1) comprises or consists of a nucleotide sequence having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to SEQ ID NO: 131. In some embodiments, the
nucleotide sequence encoding a otelixizumab heavy chain (e.g. VH + CH1) comprises or
consists of SEQ ID NO: 131.

gaggtgcagctgctggagagcggagggggcctggtgcagecaggtggetectetgaggetgte
atgcgctgccagtggcttcaccttcteccagetttectatggectgggtgecggcaggeccececy
gcaagggtctggaatgggtgagcaccatcagcacctccgggggcaggacatactacagagac
agcgtgaagggcagattcaccatcagccgagataattccaaaaacacactctacctgecagat
gaatagcctgagagctgaagatactgccgtgtactactgegeccaagttcecggecagtacteeyg
gaggatttgattattggggccagggcaccctggtgacagtgtcctcageccagcaccaagggce
cccagcgtgtttccecctggeccceccagectcectaagtceccacctcaggeggcaccgecgeectggg
gtgcctggtgaaggactatttcccagaacctgtgacagtgagctggaattceccggagetcectea
ccagcggcgtgcacacatttcecctgececgtgetgecagagecagecggactgtatagtctgagttet
gtggtgaccgtgccctcecctectececectgggcacccagacctatatctgtaacgtgaaccacaa
acccagcaacaccaaagtggacaagaaggtgtga
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Example nucleotide sequence encoding a otelixizumab heavy chain
(VH + CH1) (SEQ ID NO: 131)
In some embodiments, the nucleotide sequence encoding a otelixizumab light chain
comprises or consists of a nucleotide sequence having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 132. In some embodiments, nucleotide

sequence encoding a otelixizumab light chain comprises or consists of SEQ ID NO: 132.

gacatccagctgacacagcctaatagtgtgtctacctcectectggggagcaccgtgaagetgte
ctgcaccctgtctagcggcaacatcgaaaacaactacgtgcactggtaccagctgtacgagg
gcagaagcccaaccaccatgatttatgatgacgataagcggectgatggecgtgeccgaccgg
ttcagcggcagcattgacagatcctccaacagtgectttectgaccateccacaacgtggetat
cgaggacgaggccatttacttttgccactectatgtgagectctttcaatgtecttecggaggeg
ggaccaagctgaccgtgctgagacagccaaaagccgceccceccttececgtgacecctgttececcaccce
tccagcgaggaactgcaggccaataaggccacactggtgtgectgatctececgacttetatcece
cggagccgtgaccgtcecgettggaaggccgacagcageecccgtcaaagececggegtggagacaa
ccaccccctccaaacagagcaataataagtatgcagccagcagctatcectgtetectgacgcece
gagcagtggaagagccacagaagctattcctgccaggtgacacacgagggcagcacagtgga
gaagaccgtggcccccacagagtgtagectga

Example nucleotide sequence encoding a otelixizumab light chain
(SEQ ID NO: 132)

Example anti-CD3 Fab sequences

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at
least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
SEQ ID NO: 76, an amino acid sequence having at least 70% sequence identity to any of SEQ
ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and an
amino acid sequence having at least 70% identity to SEQ ID NO: 77.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 133. In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab

encodes the amino acid sequence of SEQ ID NO: 133.

MATGSRTSLLLAFGLLCLPWLQEGSAQVQLVESGGGVVQPGRSLRLSCAASGEFKESGYGMHW
VROAPGKGLEWVAVIWYDGSKKYYVDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAR
OMGYWHFDLWGRGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY FPEPVITVSWN
SGALTSGVHTFPAVLOSSGLY SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVRKRRSG
SGATNFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSAEIVLTQSPATLSLSP
GERATLSCRASQSVSSYLAWYQQOKPGQAPRLLIYDASNRATGIPARFSGSGSGTDEFTLTISS
LEPEDFAVYYCQQRSNWPPLTEFGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNN
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FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSENRGEC

Example foralumab Fab amino acid sequence (SEQ ID NO: 133)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of from 5’ to 3”: a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 125, a nucleotide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 126.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 134. In some embodiments, the nucleotide sequence

encoding an anti-CD3 Fab comprises or consists of SEQ ID NO: 134.

atggctaccggctctaggacctcactgctgctggecttecggectgetgtgectgecctgget
gcaggagggcagcgcccaggtcecagetggtggagageggegggggegtggtgecageccggea
gaagcctgcggctgagctgtgeccgecageggattcaagtttageggetacgggatgcactgyg
gtcaggcaggctcctggaaagggactggagtgggtggcagtgatctggtatgatggctccaa
gaaatactacgtcgacagcgtgaaaggacgcttcaccatcagcagggataacagcaagaata
cactgtacctgcagatgaacagcctgagagcagaggatacagccgtgtactactgegeccagg
cagatgggctactggcacttcgacctatgggggaggggtacactggtgaccgtgagetcececge
atccaccaaagggccctctgtgttceccecectggeccececcteccagcaagteccacctetggaggaa
ccgctgeccctgggectgtectggtgaaagattattttccagagectgtcacegtgtettggaac
tcecggegetcectgacatcecggegtgecacacatteceecgeecgtgetgcagagetectggectcecta
cagcctgtcecttctgtggtgacagtgeccagctceccagectggggacccagacctatatctgea
acgtgaaccacaagccatctaacaccaaagtggataaacgggtgaggaagaggaggtccggce
tcecggegecacaaacttttetectgetgaagcaggecggggacgtggaggagaaccccggecce
aatggccaccggttctagaaccagcecctgctgectggectttggectgetgtgectgecttgge
tgcaggagggcagcgctgaaattgtgctgacacagtctceccgeccaccctgtecectgtececcee
ggcgagagggccacactgagctgtagggccagccagtcecgtgagcagectatctggectggta
ccagcagaaacccggacaggccccaagactgcectgatttatgacgectccaacagagectacgg
gcatcccecgcectegetttteceggcagecggaagegggacagacttcactectgaccattagetea
ctggaacccgaggacttcgctgtgtattattgtcagcaacgcagcaactggcccecctctgac
cttcggggggggaacaaaagtggagattaaaagaaccgtggccgecteccttececgtgttcatet
ttcctecateccgatgagecagectgaagtececggtacagecagegttgtgtgectgetgaacaac
ttttatcccecgggaggctaaagtgcagtggaaagtggacaatgeccctgcagagecggaaatag
ccaggagtcagtgaccgaacaggatagcaaggattccacctacagcctgagcagcaccctga
cactgtctaaagccgactatgagaagcacaaggtgtatgcctgecgaggtgactcaccagggce
ctgagttctcccgtgaccaagtctttcaacaggggagaatgetga

Example foralumab Fab nucleotide sequence (SEQ ID NO: 134)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at

least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
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SEQ ID NO: 87, an amino acid sequence having at least 70% sequence identity to any of SEQ
ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and an
amino acid sequence having at least 70% identity to SEQ ID NO: 88.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 135. In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab

encodes the amino acid sequence of SEQ ID NO: 135.

MATGSRTSLLLAFGLLCLPWLQEGSAQVQLVQSGGGVVQPGRSLRLSCKASGYTFTRYTMHW
VROAPGKGLEWIGY INPSRGYTNYNQKVKDREFTISRDNSKNTAFLOMDSLRPEDTGVYFCAR
YYDDHYCLDYWGQGTPVITVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSW
NSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKRRS
GSGATNFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLOEGSADIOMTQSPSSLSAS
VGDRVTITCSASSSVSYMNWYQQTPGKAPKRWIYDT SKLASGVPSRESGSGSGTDYTETISS
LOPEDIATYYCQOWSSNPFTEFGOGTKLOQITRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNE
YPREAKVOWKVDNALQSGNSQESVIEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSENRGEC

Example teplizumab Fab amino acid sequence (SEQ ID NO: 135)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of from 5’ to 3. a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 127, a nucleotide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 128.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 136. In some embodiments, the nucleotide sequence
encoding an anti-CD3 Fab comprises or consists of SEQ ID NO: 136.

atggctaccggctccagaacctccctgectgetggettteggectgetgtgtetgecttgget
gcaggaaggctccgcceccaggtgcagectggtgecagteccggaggaggagtggtgcageececggea
gatcccttcgecctgagctgcaaggcttectggectacacattcaccaggtacaccatgcactgg
gtgagacaggcccccggaaagggecctggagtggattggectatattaacceccagecaggggata
caccaattacaatcagaaggtcaaggacaggttcaccatcagcagggacaacagtaagaata
cagcattcctgcagatggacagcectgagaccagaggatacaggcgtgtatttttgegeccagg
tattacgatgaccactactgtctggactactgggggcagggaacaccagtgaccgtgagctce
cgccagcacaaagggcccctcectgtgttcecccactggeccececcteccagecaagagcacctecggeg
gaaccgccgeccctgggctgtectggtgaaggactactttecctgaacctgtgacagtcagetgg
aactcaggcgccctgaccagecggagtgcataccttececcegeecgtgectgcagagetectggect
gtactccctgagcagcgtggtcacagtgecccagcagcagectgggcacacagacttatatet
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gcaacgtgaaccacaagcctagcaacactaaggtcgataaaaaggtcagaaagagaagatca
ggcagcggcgctaccaacttcagcttgectgaagcaggececggcgacgtggaggagaaccecgyg
cccaatggcaaccggctcaaggacttcecctgectecctggetttegggetgetgtgtectgeect
ggctgcaggaggggagcgccgacatccagatgacccagtcteccatcttececectgagegecage
gtgggcgatcgggtcacaatcacatgttctgeccagectccagegtgagectacatgaattggta
ccagcagacccccggcaaggctceccaaaaggtggatttacgacacctcaaagectggcaageg
gagttccctctcecggttctececggcageggatccggaaccgactacaccttcacaatcagetece
ctgcagcctgaagacatcgctacatattactgccagcagtggagcagcaaccctttcacctt
cggccagggcacaaagctgcagatcaccaggaccgtggectgeccectagegtgttcecatettee
ccccecctcagatgagcagctcaagagecggcacagectcagtggtgtgectectgaacaattte
taccccagagaagcaaaggtgcagtggaaggtggacaatgccctgcagtcecggcaactctea
ggagagcgtgacagaacaggacagtaaagactccacatatagcctgtctagcaccctgaccce
tgtccaaggccgactacgagaagcacaaggtctacgcttgecgaggtgacacaccaagggctyg
tcttccecectgtcaccaagtcatttaatagaggcgaatgctga

Example teplizumab Fab nucleotide sequence (SEQ ID NO: 136)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at
least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
SEQ ID NO: 98, an amino acid sequence having at least 70% sequence identity to any of SEQ
ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and an
amino acid sequence having at least 70% identity to SEQ ID NO: 99.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 137. In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab

encodes the amino acid sequence of SEQ ID NO: 137.

MATGSRTSLLLAFGLLCLPWLQEGSAQVOLVQSGAEVKKPGASVKVSCKASGYTFISYTMHW
VROAPGQGLEWMGY INPRSGYTHYNQKLKDKATLTADKSASTAYMELSSLRSEDTAVYYCAR
SAYYDYDGFAYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLY SLSSVVTVPSSNEGTQTYTCNVDHKPSNTKVDKTVRKRR
SGSGATNEFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLOQEGSADIQOMTQSPSSLSA
SVGDRVTITCSASSSVSYMNWYQQKPGKAPKRLIYDTSKLASGVPSRESGSGSGTDETLTIS
SLOPEDFATYYCQQWSSNPPTFGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNN
FYPREAKVOQWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSENRGEC

Example visilizumab Fab amino acid sequence (SEQ ID NO: 137)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of from 5’ to 3”: a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 129, a nucleotide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 130.
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In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 138. In some embodiments, the nucleotide sequence

encoding an anti-CD3 Fab comprises or consists of SEQ ID NO: 138.

atggccaccggctctcggacctcececectgetgetggectteggectgetgtgtetgeecctgget
ccaggaaggctccgcccaggtgcagctggtgcagtctggggecgaagtgaagaaacccggeg
ccagcgttaaggtgagctgcaaggcctctggctacaccttcatcagectacaccatgecactgg
gtgagacaggcccccggcecagggactggaatggatggggtatatcaacccaaggtcectgggta
cacccactacaaccagaaactgaaagataaggccacgctgaccgecgataagtctgecagea
ccgcctacatggagctgagtagecctgcecggtcagaggataccgececgtgtactactgegecaga
tctgcctattacgactacgacgggtttgectactggggacagggaacactggtgaccgtgag
ctctgcttctacgaagggcccatcecgtgttcececcactggeccecectgecagecgecagcaccageg
agtccaccgccgeccctgggatgectggtgaaagactactttceccagagectgtgacecgtgtee
tggaattccggcgcecceccttaccagcecggagtgcacacctttceccagecgttectgecagtceccagegyg
cctgtactctctgtctagegtggtgaccgtgecccagetccaattttggecacccagacctaca
cctgcaacgtggaccacaagccatccaacactaaagtcgataagactgtgcgcaagagaaga
agcggcagcggcgccaccaatttttcececctgectgaagecaggectggagacgtcgaggagaacce
agggcctatggctaccggcagccggacttceccectgetgectggectttgggetgetgtgectge
cctggctccaggagggcagcecgcecgatatccagatgactcagtceccececcatectecactgteccgece
agcgtgggagatcgggtgactatcacatgtagcgcaagcagcagecgtgagectatatgaactyg
gtatcagcagaagccaggaaaggccccaaagaggctgatctatgacacctccaaactggeca
gtggcgtgccttcacgtttctececggatctggectectgggaccgacttcaccectgacaatctece
agcctgcagccagaggatttcecgectacttactactgeccagecagtggagectctaacccaccaac
cttcggcggcecggcaccaaggtggagatcaagagaaccgtggecgecccatecegtgttecattt
tccctecctectgacgagecagectgaagagecggcaccgcaagtgtggtgtgectecectgaataat
ttctaccctcgcgaageccaaggtgcagtggaaggtggacaacgccctgcagtececggecaatag
ccaggagtccgtgaccgaacaggacagcaaggactccacatactccctgagcagcaccctga
cactgagcaaggctgactacgagaaacacaaggtctatgcctgecgaggtgacccatcagggce
ctgtcttccecectgtgacaaaaagctttaacagaggcgaatgttga

Example visilizumab Fab nucleotide sequence (SEQ ID NO: 138)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence comprising or consisting of from 5 to 3’ an amino acid sequence having at
least 70% identity to SEQ ID NO: 1, an amino acid sequence having at least 70% identity to
SEQ ID NO: 109, an amino acid sequence having at least 70% sequence identity to any of
SEQ ID NOs: 6-9, an amino acid sequence having at least 70% identity to SEQ ID NO: 1, and
an amino acid sequence having at least 70% identity to SEQ ID NO: 110.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab encodes an amino
acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to
SEQ ID NO: 139. In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab

encodes the amino acid sequence of SEQ ID NO: 139.
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MATGSRTSLLLAFGLLCLPWLQEGSAEVQLLESGGGLVQPGGSLRLSCAASGEFTESSEFPMAW
VROAPGKGLEWVSTISTSGGRTYYRDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAK
FROYSGGEFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSW
NSGALTSGVHTFPAVLOSSGLYSLSSVVIVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKRRS
GSGATNFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQLTQPNSVSTSL
GSTVKLSCTLSSGNIENNYVHWYQLYEGRSPTTMIYDDDKRPDGVPDRESGSIDRSSNSAEFL
TIHNVAIEDEAIYFCHSYVSSENVEGGGTKLTVLRQPKAAPSVTLEFPPSSEELQANKATLVC
LISDEFYPGAVIVAWKADSSPVKAGVETTTPSKQOSNNKYAASSYLSLTPEQWKSHRSYSCQVT
HEGSTVEKTVAPTECS

Example otelixizumab Fab amino acid sequence (SEQ ID NO: 139)

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of from 5’ to 3”: a nucleotide sequence having at least 70% identity to any of SEQ ID
NOs: 2-5, a nucleotide sequence having at least 70% identity to SEQ ID NO: 131, a nucleotide
sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, a nucleotide
sequence having at least 70% identity to any of SEQ ID NOs: 2-5, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 132.

In some embodiments, the nucleotide sequence encoding an anti-CD3 Fab comprises or
consists of a nucleotide sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 140. In some embodiments, the nucleotide sequence
encoding an anti-CD3 Fab comprises or consists of SEQ ID NO: 140.

atggccaccgggtctaggaccagcctgctgctggecttecggectgetgtgtetgecectgget
gcaggagggctccecgccecgaggtgcagectgectggaatcaggaggecggectggtgecagectggag
gcagcctgcgectgtcatgegcagecatctgggttcaccttctectetttecectatggectygyg
gtgagacaggcccccgggaagggtcectggagtgggtgtctaccatttectacatctggaggecyg
gacctactacagagatagcgtgaagggccggttcaccatttctagagacaattccaagaata
ccctgtacctgcaaatgaatagectgagageccgaagacactgeccgtgtattactgegectaag
ttccgecagtacteccggeggattecgactactggggeccagggcaccctagtgacagtgtecte
cgccagcacaaaaggcccecctceccegtgtttccactggeccececcctettecaagtctacttecaggag
gcacagccgccctgggctgectggtgaaagattacttcececctgagececgtgacecgtgtectgg
aactcaggagccctgaccagcggcgtgcacaccttececcagecgtgectgecagtecetectggect
gtacagcctgtccagecgtggtgactgtgeccaagctccagectgggcacccagacctacatet
gcaatgtgaaccacaagcctagcaacacaaaggtggacaagaaagtgagaaaaagaaggtct
ggctccggcgcgaccaacttctcecctgectgaaacaggeccggggacgtggaggagaaccctgg
cccaatggccacaggctctagaaccagecctgetgectggettteggectgetgtgectgececet
ggctgcaggaaggctccgcecgatatccagecttacccageccaatagegtgtecacgtecactyg
ggttccacagtcaagctgagttgtactctgagcagtgggaatattgagaataactacgtgceca
ctggtatcagctgtacgagggtaggagccctacaaccatgatctatgacgacgacaagcgcec
cagacggcgtgcctgacagattctcececggcectcaatcgacagatccagtaactcecgecttecectg
acaattcacaacgtggctattgaggacgaggccatttacttttgccactcctacgtgagecag
cttcaatgtgttcggcggcgggactaagctgaccgttcectgegeccagectaaageccgetccaa
gcgtgaccctgttcccecececccagcagecgaggaactgcaggeccaacaaagccacccetggtgtge
ctgatcagcgatttctaccccggggeccgtgacecgttgectggaaggecgacagcagecctgt
gaaggccggggtggagaccacaacccccteccaagcagagcaacaacaagtacgecgecaagcet
cctacctgagcctgactcccgagcagtggaaatctcataggtcttacagttgeccaggttaca
cacgaagggagcacagtggaaaaaacagtggcccccaccgaatgcteccectga
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Example otelixizumab Fab nucleotide sequence (SEQ ID NO: 140)

Polynucleotides

The present invention provides polynucleotides comprising: (a) a nucleotide sequence

encoding a TNF inhibitor; and/or (b) a nucleotide sequence encoding a CD3 inhibitor.

The present invention provides polynucleotides comprising: (a) a nucleotide sequence
encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor. The
present invention also provides a combination of: (a) a polynucleotide comprising a nucleotide
sequence encoding a TNF inhibitor; and (b) a polynucleotide comprising a nucleotide

sequence encoding a TNF inhibitor.

The present invention also provides polynucleotides comprising a nucleotide sequence

encoding the CD3 inhibitor of the invention.

Polynucleotides of the invention may comprise DNA or RNA, preferably DNA. They may be
single-stranded or double-stranded. Polynucleotides such as DNA polynucleotides may be
produced recombinantly, synthetically or by any means available to those of skill in the art.
They may also be cloned by standard techniques. The polynucleotides may be isolated

polynucleotides.

Longer polynucleotides will generally be produced using recombinant means, for example
using polymerase chain reaction (PCR) cloning techniques. This will involve making a pair of
primers (e.g. of about 15 to 30 nucleotides) flanking the target sequence which it is desired to
clone, bringing the primers into contact with mRNA or cDNA obtained from an animal or human
cell, performing a polymerase chain reaction under conditions which bring about amplification
of the desired region, isolating the amplified fragment (e.g. by purifying the reaction mixture
with an agarose gel) and recovering the amplified DNA. The primers may be designed to
contain suitable restriction enzyme recognition sites so that the amplified DNA can be cloned

into a suitable vector.

The polynucleotides may be modified by any method available in the art. Such modifications

may be carried out in order to enhance the in vivo activity or lifespan of the polynucleotides.
Vectors

The present invention provides vectors comprising: (a) a nucleotide sequence encoding a TNF

inhibitor; and/or (b) a nucleotide sequence encoding a CD3 inhibitor.
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The present invention provides vectors comprising: (a) a nucleotide sequence encoding a TNF
inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor. The present invention also
provides a combination of: (a) a vector comprising a nucleotide sequence encoding a TNF

inhibitor; and (b) a vector comprising a nucleotide sequence encoding a TNF inhibitor.

The present invention also provides vectors comprising a nucleotide sequence encoding the
CD3 inhibitor of the invention.

A vector is a tool that allows or facilitates the transfer of an entity from one environment to
another. The four major types of vectors are plasmids, viral vectors, cosmids, and artificial
chromosomes.

The vectors of the present invention may be capable of transducing ocular cells (e.g. retinal
ganglion cells, RPE cells, photoreceptors, glial cells). In some embodiments, the vectors of

the present invention are capable of specifically transducing ocular cells.

In some embodiments, a vector of the present invention is capable of transducing retinal cells.
In some embodiments, a vector of the present invention is capable of specifically transducing
retinal cells. The retina is the multi-layered membrane, which lines the inner posterior chamber
of the eye and senses an image of the visual world which is communicated to the brain via the
optic nerve. In order from the inside to the outside of the eye, the retina comprises the layers
of the neurosensory retina and retinal pigment epithelium, with the choroid lying outside the

retinal pigment epithelium.

In some embodiments, a vector of the present invention is capable of transducing retinal
ganglion cells. In some embodiments, a vector of the present invention is capable of
specifically transducing retinal ganglion cells. A retinal ganglion cell is a type of neuron located

near the inner surface of the retina of the eye.

Suitable vectors for transducing ocular cells include viral vectors such as parvovirus vectors
(e.g. AAV vectors), lentivirus vectors, adenovirus vectors and also non-viral delivery systems
(see e.g. Rodrigues, G.A., et al., 2019. Pharmaceutical research, 36(2), pp.1-20).

A vector of the present invention may be a viral vector. A viral vector of the present invention
is preferably an adeno-associated viral (AAV), although it is contemplated that other viral
vectors may be used. In some embodiments, the viral vector is any of a parvoviral vector, an
adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a retroviral vector, or a

lentiviral vector.
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A vector of the present invention may be in the form of a viral vector particle. In some
embodiments, the viral vector is any of a parvoviral vector particle, an adenoviral vector
particle, a herpes simplex viral vector particle, an anelloviral vector particle, a retroviral vector
particle, or a lentiviral vector particle. Preferably, a viral vector of the present invention is in

the form of an AAV vector particle.

Methods of preparing and modifying viral vectors and viral vector particles, such as those
derived from AAV, are known in the art. Suitable methods are described in Ayuso, E., et al.,
2010. Current gene therapy, 10(6), pp.423-436, Merten, O.W., et al., 2016. Molecular
Therapy-Methods & Clinical Development, 3, p.16017; and Nadeau, |. and Kamen, A., 2003.
Biotechnology advances, 20(7-8), pp.475-489.

Parvovirus vectors

A vector of the present invention may be a parvovirus vector. A vector of the present invention

may be in the form of a parvovirus vector particle.

Parvoviruses, and especially the adeno-associated virus (AAV), provide a versatile platform
for the rational design of human gene-therapy vectors. Typically, parvoviruses are composed
of a small, non-enveloped capsid containing a single-stranded DNA genome. Suitably, the
parvovirus vector is from the Parvovirinae subfamily, which includes Dependoparvovirus,
Protoparvovirus, and Bocaparvovirus. A vector of the present invention may be a hybrid gene
therapy vector based on parvoviruses (see e.g. Fakhiri, J. and Grimm, D., 2021. Molecular
Therapy, 29(12), pp.3359-3382).

In some embodiments, a vector of the present invention is a dependoparvovirus vector. In
some embodiments, a vector of the present invention is in the form of a dependoparvovirus
vector. Some dependoparvoviruses are also known as adeno-associated viruses because
they cannot replicate productively in their host cell without the cell being co-infected by a

helper virus such as an adenovirus.

In preferred embodiments, a vector of the present invention is an adeno-associated viral (AAV)
vector. In preferred embodiments, a vector of the present invention is in the form of an AAV

vector particle.
AAV genomes

The AAV vector or AAV vector particle may comprise an AAV genome or a fragment or
derivative thereof. An AAV genome is a polynucleotide sequence, which may encode functions

needed for production of an AAV particle. These functions include those operating in the
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replication and packaging cycle of AAV in a host cell, including encapsidation of the AAV
genome into an AAV particle. Naturally occurring AAVs are replication-deficient and rely on
the provision of helper functions in trans for completion of a replication and packaging cycle.
Accordingly, the AAV genome of the AAV vector of the invention is typically replication-

deficient.

The AAV genome may be in single-stranded form, either positive or negative-sense, or
alternatively in double-stranded form. The use of a double-stranded form allows bypass of the

DNA replication step in the target cell and so can accelerate transgene expression.

AAVs occurring in nature may be classified according to various biological systems. The AAV

genome may be from any naturally derived serotype, isolate or clade of AAV.

AAV may be referred to in terms of their serotype. A serotype corresponds to a variant
subspecies of AAV which, owing to its profile of expression of capsid surface antigens, has a
distinctive reactivity which can be used to distinguish it from other variant subspecies.
Typically, an AAV vector particle having a particular AAV serotype does not efficiently cross-
react with neutralising antibodies specific for any other AAV serotype. AAV serotypes include
AAV1, AAV2, AAV3, AAV4, AAV5, AAVB, AAV7, AAVS, AAV9, AAV10 and AAV11. In some
embodiments, the AAV vector of the present invention is an AAV1, AAV2, AAV4, AAV5, AAVS,
AAV7, AAVS, or AAV9 serotype, or a variant thereof. In some embodiments, the AAV vector

of the present invention is an AAV2 serotype, or a variant thereof.

The AAV genome may also comprise packaging genes, such as rep and/or cap genes which
encode packaging functions for an AAV particle. The rep gene encodes one or more of the
proteins Rep78, Rep68, Rep52 and Rep40 or variants thereof. The cap gene encodes one or
more capsid proteins such as VP1, VP2 and VP3 or variants thereof. These proteins make up

the capsid of an AAV particle, which determines the AAV serotype.

The AAV genome may be the full genome of a naturally occurring AAV. For example, a vector

comprising a full AAV genome may be used to prepare an AAV vector or vector particle.

Preferably, the AAV genome is derivatised for the purpose of administration to patients. Such
derivatisation is standard in the art and the invention encompasses the use of any known
derivative of an AAV genome, and derivatives which could be generated by applying
techniques known in the art. The AAV genome may be a derivative of any naturally occurring
AAV. Suitably, the AAV genome is a derivative of AAV1, AAV2, AAV3, AAV4, AAV5, AAVS,
AAV7, AAVS, AAV9, AAV10, or AAV11. Suitably, the AAV genome is a derivative of AAV2.
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Derivatives of an AAV genome include any truncated or modified forms of an AAV genome
which allow for expression of a transgene from an AAV vector of the invention in vivo.
Typically, it is possible to truncate the AAV genome significantly to include minimal viral
sequence yet retain the above function. This is preferred for safety reasons to reduce the risk
of recombination of the vector with wild-type virus, and also to avoid triggering a cellular

immune response by the presence of viral gene proteins in the target cell.

Typically, a derivative will include at least one inverted terminal repeat sequence (ITR),
preferably more than one ITR, such as two ITRs or more. One or more of the ITRs may be
derived from AAV genomes having different serotypes, or may be a chimeric or mutant ITR.
A preferred mutant ITR is one having a deletion of a trs (terminal resolution site). This deletion
allows for continued replication of the genome to generate a single-stranded genome which
contains both coding and complementary sequences, i.e. a self-complementary AAV genome.
This allows for bypass of DNA replication in the target cell, and so enables accelerated

transgene expression.

The AAV genome may comprise one or more ITR sequences from any naturally derived
serotype, isolate or clade of AAV or a variant thereof. The AAV genome may comprise at least
one, such as two, AAV1, AAV2, AAV3, AAV4, AAV5, AAVB, AAV7, AAVS, AAV9, AAV10, or
AAV11 ITRs, or variants thereof.

Suitably, the AAV genome may comprise at least one, such as two, AAV2 ITRs, or variants
thereof. In some embodiments, the AAV genome comprises an AAV2 5’ ITR and/or an AAV2
3’ ITR.

In some embodiments, the AAV genome comprises a 5’ ITR having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to SEQ ID NO: 141. In some embodiments, the
AAV genome comprises a 5’ ITR comprising or consisting of SEQ ID NO: 141.

ctgcgecgcectegcectegectcactgaggeccgeeccgggcaaagecececgggegtegggegacetttgg
tcgccecggectcagtgagecgagecgagecgecgcagagagggagtggceccaactceccatcactaggg
gttcct

Example AAV2 5'ITR (SEQ ID NO: 141)

In some embodiments, the AAV genome comprises a 3’ ITR having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to SEQ ID NO: 142. In some embodiments, the
AAV genome comprises a 3’ ITR comprising or consisting of SEQ ID NO: 142.
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aggaacccctagtgatggagttggccactcecctctetgegegetegetegetcactgaggece
gggcgaccaaaggtcgcccgacgcccgggctttgececgggeggectcagtgagegagegagce
gcgcag

Example AAV2 3'ITR (SEQ ID NO: 142)

The inclusion of one or more ITRs is preferred to aid concatamer formation of the AAV vector
in the nucleus of a host cell, for example following the conversion of single-stranded vector
DNA into double-stranded DNA by the action of host cell DNA polymerases. The formation of
such episomal concatamers protects the AAV vector during the life of the host cell, thereby
allowing for prolonged expression of the transgene in vivo.

The one or more ITRs may flank: (a) the nucleotide sequence encoding a TNF inhibitor; and/or
(b) the nucleotide sequence encoding a CD3 inhibitor. In some embodiments, the AAV
genome comprises (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide
sequence encoding a CD3 inhibitor, flanked by one or more ITRs. In some embodiments, the
AAV genome comprises (a) a nucleotide sequence encoding a TNF inhibitor; or (b) a

nucleotide sequence encoding a CD3 inhibitor, flanked by one or more ITRs.

Suitably, the AAV genome may comprise one or more AAV2 ITR sequences flanking (a) the
nucleotide sequence encoding a TNF inhibitor; and/or (b) the nucleotide sequence encoding
a CD3 inhibitor. Suitably, the AAV genome may comprise two AAV2 ITR sequences flanking
either side of (a) the nucleotide sequence encoding a TNF inhibitor; and/or (b) the nucleotide
sequence encoding a CD3 inhibitor. In some embodiments, the AAV genome comprises (a) a
nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3
inhibitor, flanked by one or more AAV2 ITR sequences. In some embodiments, the AAV
genome comprises two AAV2 ITR sequences flanking either side of (a) a nucleotide sequence
encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor. In some
embodiments, the AAV genome comprises (a) a nucleotide sequence encoding a TNF
inhibitor; or (b) a nucleotide sequence encoding a CD3 inhibitor, flanked by one or more AAV2
ITRs. In some embodiments, the AAV genome comprises (a) two AAV2 ITR sequences
flanking either side of a nucleotide sequence encoding a TNF inhibitor; or (b) two AAV2 ITR

sequences flanking either side of a nucleotide sequence encoding a CD3 inhibitor.

Suitably, ITR elements will be the only sequences retained from the native AAV genome in
the derivative. A derivative will preferably not include the rep and/or cap genes of the native
genome and any other sequences of the native genome. This is preferred for the reasons
described above, and also to reduce the possibility of integration of the vector into the host

cell genome. Additionally, reducing the size of the AAV genome allows for increased flexibility
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in incorporating other sequence elements (such as regulatory elements) within the vector in

addition to the transgene.

The following portions could therefore be removed in a derivative of the invention: one inverted
terminal repeat (ITR) sequence, the replication (rep) and capsid (cap) genes. However,
derivatives may additionally include one or more rep and/or cap genes or other viral
sequences of an AAV genome. Naturally occurring AAV integrates with a high frequency at a
specific site on human chromosome 19, and shows a negligible frequency of random
integration, such that retention of an integrative capacity in the AAV vector may be tolerated

in a therapeutic setting.

The invention additionally encompasses the provision of sequences of an AAV genome in
a different order and configuration to that of a native AAV genome. The invention also
encompasses the replacement of one or more AAV sequences or genes with sequences
from another virus or with chimeric genes composed of sequences from more than one
virus. Such chimeric genes may be composed of sequences from two or more related viral

proteins of different viral species.
AAV capsid proteins

The AAV vector particle may be encapsidated by capsid proteins. The serotype may facilitate
the transduction of ocular cells (e.g. retinal ganglion cells, RPE cells, photoreceptors, glial
cells), for example specific transduction of ocular cells. The AAV vector particle may be an
ocular tissue-specific vector particle. The AAV vector particle may be encapsidated by an
ocular tissue-specific capsid. The AAV vector particle may comprise an ocular tissue-specific

capsid protein.

In some embodiments, the AAV vector particle is a retinal-specific vector particle. In some
embodiments, the AAV vector particle is encapsidated by a retinal-specific capsid. In some

embodiments, the AAV vector particle comprises a retinal-specific capsid protein.

In some embodiments, the AAV vector particle is a retinal ganglion-specific vector particle. In
some embodiments, the AAV vector particle is encapsidated by a retinal ganglion-specific
capsid. In some embodiments, the AAV vector particle comprises a retinal ganglion-specific

capsid protein.

Suitably, the AAV vector particles may be transcapsidated forms wherein an AAV genome or
derivative having an ITR of one serotype is packaged in the capsid of a different serotype. The
AAV vector particle also includes mosaic forms wherein a mixture of unmodified capsid

proteins from two or more different serotypes makes up the viral capsid. The AAV vector
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particle also includes chemically modified forms bearing ligands adsorbed to the capsid
surface. For example, such ligands may include antibodies for targeting a particular cell

surface receptor.

Where a derivative comprises capsid proteins i.e. VP1, VP2 and/or VP3, the derivative may
be a chimeric, shuffled or capsid-modified derivative of one or more naturally occurring AAVSs.
In particular, the invention encompasses the provision of capsid protein sequences from
different serotypes, clades, clones, or isolates of AAV within the same vector (i.e. a
pseudotyped vector). The AAV vector may be in the form of a pseudotyped AAV vector

particle.

Chimeric, shuffled or capsid-modified derivatives will be typically selected to provide one or
more desired functionalities for the AAV vector. Thus, these derivatives may display increased
efficiency of gene delivery, decreased immunogenicity (humoral or cellular), an altered tropism
range and/or improved targeting of retinal cells compared to an AAV vector comprising a
naturally occurring AAV genome. Increased efficiency of gene delivery may be effected by
improved receptor or co-receptor binding at the cell surface, improved internalisation,
improved trafficking within the cell and into the nucleus, improved uncoating of the viral particle
and improved conversion of a single-stranded genome to double-stranded form. Increased
efficiency may also relate to an altered tropism range or targeting of retinal cells, such that the

vector dose is not diluted by administration to tissues where it is not needed.

Chimeric capsid proteins include those generated by recombination between two or more
capsid coding sequences of naturally occurring AAV serotypes. This may be performed for
example by a marker rescue approach in which non-infectious capsid sequences of one
serotype are co-transfected with capsid sequences of a different serotype, and directed
selection is used to select for capsid sequences having desired properties. The capsid
sequences of the different serotypes can be altered by homologous recombination within the

cell to produce novel chimeric capsid proteins.

For example, a directed evolution approach has been leveraged to generate novel AAV
vectors that can more effectively cross biological barriers and target specific cell types. An
example is the identification of the AAV.7m8 variant which, following intravitreal injection, is
capable of efficient gene delivery to all retina layers in both mice and primates. Similarly,
SH10, an AAV6 variant, has increased tropism for glial cells following intravitreal delivery and
has been shown to rescue retinal function in a rat model of RP (see e.g. Rodrigues, G.A., et
al., 2019. Pharmaceutical research, 36(2), pp.1-20).
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Chimeric capsid proteins also include those generated by engineering of capsid protein
sequences to transfer specific capsid protein domains, surface loops or specific amino acid
residues between two or more capsid proteins, for example between two or more capsid

proteins of different serotypes.

Shuffled or chimeric capsid proteins may also be generated by DNA shuffling or by error-prone
PCR. Hybrid AAV capsid genes can be created by randomly fragmenting the sequences of
related AAV genes e.g. those encoding capsid proteins of multiple different serotypes and
then subsequently reassembling the fragments in a self-priming polymerase reaction, which
may also cause crossovers in regions of sequence homology. A library of hybrid AAV genes
created in this way by shuffling the capsid genes of several serotypes can be screened to
identify viral clones having a desired functionality. Similarly, error prone PCR may be used to
randomly mutate AAV capsid genes to create a diverse library of variants which may then be

selected for a desired property.

The sequences of the capsid genes may also be genetically modified to introduce specific
deletions, substitutions or insertions with respect to the native wild-type sequence. In
particular, capsid genes may be modified by the insertion of a sequence of an unrelated
protein or peptide within an open reading frame of a capsid coding sequence, or at the N-
and/or C-terminus of a capsid coding sequence. The unrelated protein or peptide may
advantageously be one which acts as a ligand for a particular cell type, thereby conferring
improved binding to a target cell or improving the specificity of targeting of the vector to a
particular cell population. The unrelated protein may also be one which assists purification of
the viral particle as part of the production process, i.e. an epitope or affinity tag. The site of
insertion will typically be selected so as not to interfere with other functions of the viral particle

e.g. internalisation, trafficking of the viral particle.

For example, AAV variants gave been generated by site-directed mutagenesis of surface-
exposed tyrosine residues, which prevents capsid phosphorylation and subsequent
ubiquitination and proteasome-mediated degradation. AAV2, AAVS8, and AAV9 carrying these
mutations have been shown to have increased transduction efficiency both in vifro and in vivo
(see e.g. Petrs-Silva, H., et al., 2009. Molecular therapy, 17(3), pp.463-471).

The capsid protein may be an artificial capsid protein. The term “artificial capsid” as used
herein means that the capsid particle comprises an amino acid sequence which does not occur
in nature or which comprises an amino acid sequence which has been engineered (e.g.
modified) from a naturally occurring capsid amino acid sequence. In other words, the artificial

capsid protein comprises a mutation or a variation in the amino acid sequence compared to
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the sequence of the parent capsid from which it is derived where the artificial capsid amino

acid sequence and the parent capsid amino acid sequences are aligned.

The capsid protein may comprise a mutation or modification relative to the wild type capsid
protein which improves the ability to transduce ocular cells relative to an unmodified or wild
type viral particle. Improved ability to transduce ocular cells may be measured for example by
measuring the expression of a transgene, e.g. GFP, carried by the AAV vector particle,
wherein expression of the transgene in ocular cells correlates with the ability of the AAV vector

particle to transduce ocular cells.

Suitably, the AAV vector particle of the present invention is an AAV1, AAV2, AAV4, AAVS5,
AAVE, AAV7, AAVS, or AAV9 vector particle, or a variant thereof. AAV vector particles with

these serotypes can transduce ocular cells.

The AAV vector particle of the present invention may comprise AAV1, AAV2, AAV4, AAVS,
AAV6, AAV7, AAVS, or AAV9 capsid proteins, or variants thereof. Suitably, the AAV vector
particle may comprise AAV1, AAV2, AAV4, AAV5, AAV6, AAV7, AAVS8, or AAV9 capsid
proteins VP1, VP2 and VP3, or variants thereof.

In one embodiment, the AAV vector particle comprises one or more AAV2 ITR sequences
flanking (a) the nucleotide sequence encoding a TNF inhibitor; and/or (b) the nucleotide
sequence encoding a CD3 inhibitor and AAV1, AAV2, AAV4, AAVS5, AAV6, AAV7, AAVS, or
AAV9 capsid proteins, or variants thereof. In one embodiment, the AAV vector particle
comprises an AAV2 genome and AAV1, AAV2, AAV4, AAVS5, AAV6, AAV7, AAVS, or AAV9

capsid proteins, or variants thereof.
AAV2 vectors and variants thereof

In some embodiments, the AAV vector particle is an AAV2 vector particle, or a variant thereof.
In some embodiments, the AAV vector particle comprises AAV2 capsid proteins, or variants
thereof. Suitably, the AAV vector particle may comprise AAV2 capsid protein VP1, VP2 and

VP3, or variants thereof.

AAV2 variants include AAV2.tYF, AAV2.7m8, R100, AAV2.GL, AAV2.NN, LSV1, R195-003,
and dyno-86m. In some embodiments, the AAV vector particle is an AAV2 vector particle, an
AAV2.tYF vector particle, an AAV2.7m8 vector particle, a R100 vector particle, an AAV2.GL
vector particle, an AAV2.NN vector particle, an LSV1 vector particle, an R195-003 vector
particle, or a dyno-86m vector particle. In some embodiments, the AAV vector particle
comprises AAV2 capsid proteins, AAV2.tYF capsid proteins, AAV2.7m8 capsid proteins, R100
capsid proteins, AAV2.GL capsid proteins, AAV2.NN capsid proteins, LSV1 capsid proteins,
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R195-003 capsid proteins, or dyno-86m capsid proteins. Suitably, the AAV vector particle may
comprise AAV2 capsid protein VP1, VP2 and VP3, AAV2.tYF capsid protein VP1, VP2 and
VP3, AAV2.7m8 capsid protein VP1, VP2 and VP3, R100 capsid protein VP1, VP2 and VP3,
AAV2.GL capsid protein VP1, VP2 and VP3, AAV2.NN capsid protein VP1, VP2 and VP3,
LSV1 capsid protein VP1, VP2 and VP3, R195-003 capsid protein VP1, VP2 and VP3, or
dyno-86m capsid protein VP1, VP2 and VP3.

In some embodiments, the AAV vector particle is an AAV2 vector particle, an AAV2.tYF vector
particle, an AAV2.7m8 vector particle, a R100 vector particle, an AAV2.GL vector particle, or
an AAV2.NN vector particle. In some embodiments, the AAV vector particle comprises AAV2
capsid proteins, AAV2.tYF capsid proteins, AAV2.7m8 capsid proteins, R100 capsid proteins,
AAV2.GL capsid proteins, or AAV2.NN capsid proteins. Suitably, the AAV vector particle may
comprise AAV2 capsid protein VP1, VP2 and VP3, AAV2.tYF capsid protein VP1, VP2 and
VP3, AAV2.7m8 capsid protein VP1, VP2 and VP3, R100 capsid protein VP1, VP2 and VP3,
AAV2.GL capsid protein VP1, VP2 and VP3, or AAV2.NN capsid protein VP1, VP2 and VP3.

In some embodiments, the AAV vector particle is an AAV2 vector particle. In some
embodiments, the AAV vector particle comprises AAV2 capsid proteins. In some

embodiments, the AAV vector particle comprises AAV2 capsid protein VP1, VP2 and VP3.

Suitably, an AAV2 VP1 capsid protein may comprise or consist of the amino acid sequence
SEQ ID NO: 143, or a variant which is at least 90% identical to SEQ ID NO: 143. Suitably, the
variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical
to SEQ ID NO: 143. Suitably, an AAV2 VP2 and VP3 capsid protein may be an N-terminal
truncation of SEQ ID NO: 143, or an N-terminal truncation of a variant which is at least 90%
identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical to
SEQ ID NO: 143.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPENGLDKG
EPVNEADAAAT.EHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTSEFGGNLGRAVEFQAKKR
VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQOPARKRLNEFGQTGDADSVPDPQ
PLGOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHYFGYSTPWGY FDENREFHCHEFSPRDWQRL INNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPFPADVEMV
POYGYLTLNNGSQAVGRSSEFYCLEYFPSOQMLRTGNNEFTEFSYTFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTNTPSGTTTQSRLQEFSQAGASDIRDOQSRNWLPGPCYRQQRVSKTSADNN
NSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKEFFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLOQRGNRQAATADVNTQGVLPGMVWQDRDVYLQGPIWAK
IPHTDGHFHPSPLMGGFGLKHPPPOQILIKNTPVPANPSTTESAAKFASEITQYSTGQVSVET
EWELQKENSKRWNPEIQYTSNYNKSVNVDETVDTNGVY SEPRPIGTRYLTRNL

Example AAV2 VPl capsid protein (SEQ ID NO: 143)
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In some embodiments, the AAV vector particle is an AAV2.tYF vector particle. In some
embodiments, the AAV vector particle comprises AAV2.tYF capsid proteins. In some
embodiments, the AAV vector particle comprises AAV2. tYF capsid protein VP1, VP2 and VP3.
Single phenylalanine (F) for tyrosine (Y) substitutions had increased the potency of AAV2
following intraocular injection (see e.g. Petrs-Silva, H., et al., 2009. Molecular therapy, 17(3),
pp.463-471).

Suitably, an AAV2.tYF VP1 capsid protein may comprise or consist of the amino acid
sequence SEQ ID NO: 144, or a variant which is at least 90% identical to SEQ ID NO: 144.
Suitably, the variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least
99% identical to SEQ ID NO: 144. Suitably, an AAV2.tYF VP2 and VP3 capsid protein may
be an N-terminal truncation of SEQ ID NO: 144, or an N-terminal truncation of a variant which
is at least 90% identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%

identical to SEQ ID NO: 144.

MAADGYLPDWLEDTLSEGIROQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPENGLDKG
EPVNEADAAATEHDKAYDROQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVEFQAKKR
VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQPARKRLNEFGQTGDADSVPDPQ
PLGQOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHYFGYSTPWGYFDENRFHCHESPRDWQRLINNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPFPADVEMV
POYGYLTLNNGSQAVGRSSEFYCLEYFPSOMLRTGNNEFTEFSYTFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYFLSRTNTPSGTTTQSRLOFSQAGASDIRDQSRNWLPGPCYRQORVSKT SADNN
NSEFSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLORGNRQAATADVNTQGVLPGMVWQDRDVYLQGPIWAK
IPHTDGHFHPSPLMGGFGLKHPPPOQILIKNTPVPANPSTTEFSAAKFASEITQYSTGQVSVET
EWELQKENSKRWNPEIQYTSNYNKSVNVDEFTVDTNGVY SEPRPIGTRFLTRNL

Example AAV2.tYF VPl capsid protein (SEQ ID NO: 144)

In some embodiments, the AAV vector particle is an AAV2.7m8 vector particle. In some
embodiments, the AAV vector particle comprises AAV2.7m8 capsid proteins. In some
embodiments, the AAV vector particle comprises AAV2.7m8 capsid protein VP1, VP2 and
VP3. AAV2.7m8 is an engineered capsid with a 10-amino acid insertion in adeno-associated
virus (AAV) surface variable region VIII (VR-VIII) resulting in the ability to efficiently transduce
retina cells following intravitreal administration (see e.g. Bennett, A., et al., 2020. Journal of
structural biology, 209(2), p.107433).

Suitably, an AAV2.7m8 VP1 capsid protein may comprise or consist of the amino acid
sequence SEQ ID NO: 145, or a variant which is at least 90% identical to SEQ ID NO: 145.
Suitably, the variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least
99% identical to SEQ ID NO: 145. Suitably, an AAV2.7m8 VP2 and VP3 capsid protein may

be an N-terminal truncation of SEQ ID NO: 145, or an N-terminal truncation of a variant which
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is at least 90% identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
identical to SEQ ID NO: 145.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPEFNGLDKG
EPVNEADAAAT.EHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTSEFGGNLGRAVEFQAKKR
VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQPARKRLNEFGQTGDADSVPDPQ
PLGOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHYFGYSTPWGYFDENRFHCHESPRDWQRLINNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPEFPADVEMV
POYGYLTLNNGSQAVGRSSEFYCLEYFPSOMLRTGNNEFTESYTFEDVPEFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTNTPSGTTTQSRLOFSQAGASDIRDOSRNWLPGPCYRQORVSKT SADNN
NSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKEFFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLOQRGNLALGETTRPARQAATADVNTQGVLPGMVWQDRD
VYLQGPIWAKIPHTDGHEFHPSPLMGGEFGLKHPPPQILIKNTPVPANPSTTEFSAAKFASEITQ
YSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVNVDEFTVDTNGVY SEPRPIGTRYLTRN
L

Example AAV2.7m8 VPl capsid protein (SEQ ID NO: 145)

In some embodiments, the AAV vector particle is a R100 vector particle. In some
embodiments, the AAV vector particle comprises R100 capsid proteins. In some
embodiments, the AAV vector particle comprises R100 capsid protein VP1, VP2 and VP3.
R100 demonstrated superior transduction of human retinal cells compared to wild-type AAV
(see e.g. Kotterman, M., et al., 2021. bioRxiv 2021.06.24.449775).

Suitably, a R100 VP1 capsid protein may comprise or consist of the amino acid sequence
SEQ ID NO: 146, or a variant which is at least 90% identical to SEQ ID NO: 146. Suitably, the
variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical
to SEQ ID NO: 146. Suitably, a R100 and VP3 capsid protein may be an N-terminal truncation
of SEQ ID NO: 146, or an N-terminal truncation of a variant which is at least 90% identical, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical to SEQ ID NO:
146.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPENGLDKG
EPVNEADAAAT.EHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTSEFGGNLGRAVEFQAKKR
VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQOPARKRLNEFGQTGDADSVPDPQ
PLGOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHYFGYSTPWGYFDENRFHCHESPRDWQRLINNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPEFPADVEMV
POYGYLTLNNGSQAVGRSSEFYCLEYFPSOMLRTGNNEFTESYTFEDVPEFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTNTPSGTTTQSRLOFSQAGASDIRDQSRNWLPGPCYRQQRVSKT SADNN
NSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKEFFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLQRGNLAISDQTKHARQAATADVNTQGVLPGMVWQDRD
VYLOGPIWAKIPHTDGHFHPSPLMGGEFGLKHPPPQILIKNTPVPANPSTTEFSAAKFASEITQ
YSTGQVSVEIEWELQKENSKRWNPEIQYTSNYNKSVNVDETVDTNGVY SEPRPIGTRYLTRN
L

Example R100 VPl capsid protein (SEQ ID NO: 146)
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In some embodiments, the AAV vector particle is an AAV2.GL vector particle. In some
embodiments, the AAV vector particle comprises AAV2.GL capsid proteins. In some
embodiments, the AAV vector particle comprises AAV2.GL capsid protein VP1, VP2 and VP3.
In some embodiments, the AAV vector particle is an AAV2.NN vector particle. In some
embodiments, the AAV vector particle comprises AAV2.NN capsid proteins. In some
embodiments, the AAV vector particle comprises AAV2.NN capsid protein VP1, VP2 and VP3.
AAV2.GL and AAV2.NN mediate widespread and high-level retinal transduction after
intravitreal injection in mice, dogs and non-human primates (see e.g. Pavlou, M., et al., 2021.
EMBO molecular medicine, 13(4), p.e13392).

Suitably, an AAV2.GL VP1 capsid protein may comprise or consist of the amino acid sequence
SEQ ID NO: 147, or a variant which is at least 90% identical to SEQ ID NO: 147. Suitably, the
variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical
to SEQ ID NO: 147. Suitably, an AAV2.GL VP2 and VP3 capsid protein may be an N-terminal
truncation of SEQ ID NO: 147, or an N-terminal truncation of a variant which is at least 90%
identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical to
SEQ ID NO: 147.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPENGLDKG
EPVNEADAAAT.EHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTSEFGGNLGRAVEFQAKKR
VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQOPARKRLNEFGQTGDADSVPDPQ
PLGOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNS SGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYKQISSQSGASNDNHY FGYSTPWGYFDENRFHCHESPRDWQRL INNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPFPADVEMV
POYGYLTLNNGSQAVGRSSEFYCLEYFPSQMLRTGNNEFTEFSYTFEDVPFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTNTPSGTTTQSRLQEFSQAGASDIRDOSRNWLPGPCYRQQRVSKTSADNN
NSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKEFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLORGNAAAGLSPPTRAARQAATADVNTQGVLPGMVWQD
RDVYLQGPIWAKIPHTDGHFHPSPLMGGFGLKHPPPQILIKNTPVPANPSTTFSAAKFASET
TQYSTGQVSVEIEWELOQKENSKRWNPEIQYTSNYNKSVNVDETVDTNGVYSEPRPIGTRYLT
RNL

Example AAV2.GL VPl capsid protein (SEQ ID NO: 147)

Suitably, an AAV2.NN VP1 capsid protein may comprise or consist of the amino acid
sequence SEQ ID NO: 148, or a variant which is at least 90% identical to SEQ ID NO: 148.
Suitably, the variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least
99% identical to SEQ ID NO: 148. Suitably, an AAV2.NN VP2 and VP3 capsid protein may be
an N-terminal truncation of SEQ ID NO: 148, or an N-terminal truncation of a variant which is
at least 90% identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
identical to SEQ ID NO: 148.

MAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPEFNGLDKG
EPVNEADAAATEHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDT SEFGGNLGRAVEFQAKKR
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VLEPLGLVEEPVKTAPGKKRPVEHSPVEPDSSSGTGKAGQQPARKRLNEFGQTGDADSVPDPQ
PLGOPPAAPSGLGTNTMATGSGAPMADNNEGADGVGNSSGNWHCDSTWMGDRVITTSTRTWA
LPTYNNHLYRKQISSQSGASNDNHYFGYSTPWGYFDENRFHCHESPRDWQRLINNNWGERPKR
LNFKLENIQVKEVTONDGTTTIANNLTSTVQVETDSEYQLPYVLGSAHQGCLPPFPADVEMV
POYGYLTLNNGSQAVGRSSEYCLEYFPSOMLRTGNNEFTESYTFEDVPEFHSSYAHSQSLDRLM
NPLIDQYLYYLSRTNTPSGTTTQSRLOFSQAGASDIRDOSRNWLPGPCYRQORVSKT SADNN
NSEYSWIGATKYHLNGRDSLVNPGPAMASHKDDEEKFFPQSGVLIFGKQGSEKTNVDIEKVM
ITDEEEIRTTNPVATEQYGSVSTNLOQRGNAAANNPTPSRAARQAATADVNTQGVLPGMVWQD
RDVYLOGPIWAKIPHTDGHFHPSPLMGGEFGLKHPPPQILIKNTPVPANPSTTEFSAAKFASET
TQYSTGQVSVEIEWELOKENSKRWNPEIQYTSNYNKSVNVDEFTVDTNGVYSEPRPIGTRYLT
RNL

Example AAV2.NN VPl capsid protein (SEQ ID NO: 148)

In some embodiments, the AAV vector particle is a LSV1 vector particle. In some
embodiments, the AAV vector particle comprises LSV1 capsid proteins. In some
embodiments, the AAV vector particle comprises LSV1 capsid protein VP1, VP2 and VP3.
Loop swap variant 1 (LSV1) transduces the retina and retinal pigment epithelium (RPE) from
the vitreous and is based on AAV2.5T, a substitution from aa 571-579 (see e.g. Baker, C.K,,
et al., 2022, Molecular Therapy, 30(4), p. 575).

Suitably, a LSV1 VP1 capsid protein may comprise or consist of the amino acid sequence
SEQ ID NO: 149 or a variant which is at least 90% identical to SEQ ID NO: 149 Suitably, the
variant may be at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical
to SEQ ID NO: 149 Suitably, a LSV1 VP2 and VP3 capsid protein may be an N-terminal
truncation of SEQ ID NO: 149 or an N-terminal truncation of a variant which is at least 90%
identical, at least 95%, at least 96%, at least 97%, at least 98% or at least 99% identical to
SEQ ID NO: 149

MAADGYLPDWLEDTLSEGIROQWWKLKPGPPPPKPAERHKDDSRGLVLPGYKYLGPEFNGLDKG
EPVNEADAAALEHDKAYDRQLDSGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVEFQAKKR
VLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPSGSQQLQIPAQPA
SSLGADTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPSYNNHQY
RETIKSGSVDGSNANAYFGY STPWGY FDENREFHSHWSPRDWQRLINNYWGEFRPRSLRVKIENT
QVKEVTVQDSTTTIANNLTSTVQVETDDDYQLPYVVGNGTEGCLPAFPPOQVETLPQYGYATL
NRDNTENPTERSSFEFCLEYFPSKMLRTGNNFEFTYNFEEVPFHSSFAPSQNLEKLANPLVDQ
YLYREVSTNNTGGVQEFNKNLAGRYANTY KNWEFPGPMGRTQGWNLGSGVNRASVSAFATTNRM
ELEGASYQVPPOPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQP
VNRVAYNVGGOMLAHKEFKSGDAPTTGTYNLQETVPGSVWMERDVYLQGPIWAKIPETGAHEFH
PSPAMGGEFGLKHPPPMMLIKNTPVPGNITSESDVPVSSEFITQYSTGQVTVEMEWELKKENSK
RWNPEIQYTNNYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL

Example LSV1 capsid protein (SEQ ID NO: 149)

In some embodiments, the AAV vector particle is a R195-003 vector particle. In some
embodiments, the AAV vector particle comprises R195-003 capsid proteins. In some
embodiments, the AAV vector particle comprises R195-003 capsid protein VP1, VP2 and VP3
(see e.g. Human Gene Therapy Methods 2022; 33 (23-24): A27-A28).
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In some embodiments, the AAV vector particle is a dyno-86m vector particle. In some
embodiments, the AAV vector particle comprises dyno-86m capsid proteins. In some
embodiments, the AAV vector particle comprises dyno-86m capsid protein VP1, VP2 and VP3
(see e.g. Molecular Therapy 2023; 31(4), S1, p.1284).

In some embodiments, the AAV vector particle comprises one or more AAV2 ITR sequences
flanking (a) the nucleotide sequence encoding a TNF inhibitor; and/or (b) the nucleotide
sequence encoding a CD3 inhibitor and AAV2 capsid proteins, or variants thereof. In some
embodiments, the AAV vector particle comprises an AAV2 genome and AAV2 capsid proteins,

or variants thereof.
Other parvovirus vectors

In some embodiments, a vector of the present invention is a protoparvovirus vector. In some
embodiments, a vector of the present invention is in the form of a protoparvovirus vector.
Protoparvoviruses have been studied extensively and utilized as vectors, including the minute
virus of mice (MVM), the rat parvovirus H1, and the Lulll virus. Human variants that have been
found recently include bufavirus (BuV), tusavirus (TuV), and cutavirus (CuV) (see e.g. Fakhiri,
J. and Grimm, D., 2021. Molecular Therapy, 29(12), pp.3359-3382).

In some embodiments, a vector of the present invention is a bocaparvovirus vector. In some
embodiments, a vector of the present invention is in the form of a bocaparvovirus vector. The
use of Human bocavirus 1 (HBoV1) as a parvoviral vector for gene delivery has been
described (see e.g. Shao, L., et al., 2021. Frontiers in Microbiology, 12, p.1463).

Other viral vectors

Retroviral and lentiviral vectors

A vector of the present invention may be a retroviral vector or a lentiviral vector. TAhe vector

of the present invention may be a retroviral vector particle or a lentiviral vector particle.

A retroviral vector may be derived from or may be derivable from any suitable retrovirus. A
large number of different retroviruses have been identified. Examples include murine
leukaemia virus (MLV), human T-cell leukaemia virus (HTLV), mouse mammary tumour virus
(MMTV), Rous sarcoma virus (RSV), Fujinami sarcoma virus (FuSV), Moloney murine
leukaemia virus (Mo-MLV), FBR murine osteosarcoma virus (FBR MSV), Moloney murine
sarcoma virus (Mo-MSV), Abelson murine leukaemia virus (A-MLV), avian myelocytomatosis
virus-29 (MC29) and avian erythroblastosis virus (AEV).
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Retroviruses may be broadly divided into two categories, “simple” and “complex”. Retroviruses
may be even further divided into seven groups. Five of these groups represent retroviruses

with oncogenic potential. The remaining two groups are the lentiviruses and the spumaviruses.

The basic structure of retrovirus and lentivirus genomes share many common features such
as a5 LTR and a 3’ LTR. Between or within these are located a packaging signal to enable
the genome to be packaged, a primer binding site, integration sites to enable integration into
a host cell genome, and gag, pol and env genes encoding the packaging components — these
are polypeptides required for the assembly of viral particles. Lentiviruses have additional
features, such as rev and RRE sequences in HIV, which enable the efficient export of RNA
transcripts of the integrated provirus from the nucleus to the cytoplasm of an infected target

cell.

In the provirus, these genes are flanked at both ends by regions called long terminal repeats
(LTRs). The LTRs are responsible for proviral integration and transcription. LTRs also serve

as enhancer-promoter sequences and can control the expression of the viral genes.

The LTRs themselves are identical sequences that can be divided into three elements: U3, R
and U5. U3 is derived from the sequence unique to the 3’ end of the RNA. R is derived from
a sequence repeated at both ends of the RNA. U5 is derived from the sequence unique to the
5 end of the RNA. The sizes of the three elements can vary considerably among different

retroviruses.
In a defective retroviral vector genome gag, pol and env may be absent or not functional.

In a typical retroviral vector, at least part of one or more protein coding regions essential for
replication may be removed from the virus. This makes the viral vector replication-defective.
Portions of the viral genome may also be replaced by a library encoding candidate modulating
moieties operably linked to a regulatory control region and a reporter moiety in the vector
genome in order to generate a vector comprising candidate modulating moieties which is

capable of transducing a target host cell and/or integrating its genome into a host genome.

Lentivirus vectors are part of the larger group of retroviral vectors. In brief, lentiviruses can be
divided into primate and non-primate groups. Examples of primate lentiviruses include but are
not limited to human immunodeficiency virus (HIV), the causative agent of human acquired
immunodeficiency syndrome (AIDS); and simian immunodeficiency virus (SIV). Examples of
non-primate lentiviruses include the prototype “slow virus” visna/maedi virus (VMV), as well

as the related caprine arthritis-encephalitis virus (CAEV), equine infectious anaemia virus
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(EIAV), and the more recently described feline immunodeficiency virus (FIV) and bovine

immunodeficiency virus (BIV).

The lentivirus family differs from retroviruses in that lentiviruses have the capability to infect
both dividing and non-dividing cells. In contrast, other retroviruses, such as MLV, are unable
to infect non-dividing or slowly dividing cells such as those that make up, for example, muscle,

brain, lung and liver tissue.

A lentiviral vector, as used herein, is a vector which comprises at least one component part
derivable from a lentivirus. Preferably, that component part is involved in the biological

mechanisms by which the vector infects cells, expresses genes or is replicated.

The lentiviral vector may be a “primate” vector. The lentiviral vector may be a “non-primate”
vector (i.e. derived from a virus which does not primarily infect primates, especially humans).
Examples of non-primate lentiviruses may be any member of the family of lentiviridae which

does not naturally infect a primate.

As examples of lentivirus-based vectors, HIV-1- and HIV-2-based vectors are described

below.

The HIV-1 vector contains cis-acting elements that are also found in simple retroviruses. Ithas
been shown that sequences that extend into the gag open reading frame are important for
packaging of HIV-1. Therefore, HIV-1 vectors often contain the relevant portion of gag in which
the translational initiation codon has been mutated. In addition, most HIV-1 vectors also
contain a portion of the env gene that includes the RRE. Rev binds to RRE, which permits the
transport of full-length or singly spliced mRNAs from the nucleus to the cytoplasm. In the
absence of Rev and/or RRE, full-length HIV-1 RNAs accumulate in the nucleus. Alternatively,
a constitutive transport element from certain simple retroviruses such as Mason-Pfizer
monkey virus can be used to relieve the requirement for Rev and RRE. Efficient transcription

from the HIV-1 LTR promoter requires the viral protein Tat.

Most HIV-2-based vectors are structurally very similar to HIV-1 vectors. Similar to HIV-1-based
vectors, HIV-2 vectors also require RRE for efficient transport of the full-length or singly spliced
viral RNAs.

Preferably, the viral vector used in the present invention has a minimal viral genome. By
“minimal viral genome” it is to be understood that the viral vector has been manipulated so as
to remove the non-essential elements and to retain the essential elements in order to provide
the required functionality to infect, transduce and deliver a nucleotide sequence of interest to
a target host cell. Further details of this strategy can be found in WO 1998/017815.
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Preferably, the plasmid vector used to produce the viral genome within a host cell/packaging
cell will have sufficient lentiviral genetic information to allow packaging of an RNA genome, in
the presence of packaging components, into a viral particle which is capable of infecting a
target cell, but is incapable of independent replication to produce infectious viral particles
within the final target cell. Preferably, the vector lacks a functional gag-pol and/or env gene

and/or other genes essential for replication.

However, the plasmid vector used to produce the viral genome within a host cell/packaging
cell will also include transcriptional regulatory control sequences operably linked to the
lentiviral genome to direct transcription of the genome in a host cell/packaging cell. These
regulatory sequences may be the natural sequences associated with the transcribed viral
sequence (i.e. the 5’ U3 region), or they may be a heterologous promoter, such as another

viral promoter (e.g. the CMV promoter).

The vectors may be self-inactivating (SIN) vectors in which the viral enhancer and promoter
sequences have been deleted. SIN vectors can be generated and transduce non-dividing cells
in vivo with an efficacy similar to that of wild-type vectors. The transcriptional inactivation of
the long terminal repeat (LTR) in the SIN provirus should prevent mobilisation by replication-
competent virus. This should also enable the regulated expression of genes from internal

promoters by eliminating any cis-acting effects of the LTR.

The vectors may be integration-defective. Integration defective lentiviral vectors (IDLVs) can
be produced, for example, either by packaging the vector with catalytically inactive integrase
(such as an HIV integrase bearing the D64V mutation in the catalytic site) or by modifying or

deleting essential att sequences from the vector LTR, or by a combination of the above.
Adenoviral vectors

A vector of the present invention may be an adenoviral vector. A vector of the present invention

may be an adenoviral vector particle.

The adenovirus is a double-stranded, linear DNA virus that does not go through an RNA
intermediate. There are over 50 different human serotypes of adenovirus divided into 6
subgroups based on the genetic sequence homology. The natural targets of adenovirus are
the respiratory and gastrointestinal epithelia, generally giving rise to only mild symptoms.
Serotypes 2 and 5 (with 95% sequence homology) are most commonly used in adenoviral
vector systems and are normally associated with upper respiratory tract infections in the

young.
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Adenoviruses have been used as vectors for gene therapy and for expression of heterologous
genes. The large (36 kb) genome can accommodate up to 8 kb of foreign insert DNA and is
able to replicate efficiently in complementing cell lines to produce very high titres of up to 102,
Adenovirus is thus one of the best systems to study the expression of genes in primary non-

replicative cells.

The expression of viral or foreign genes from the adenovirus genome does not require a
replicating cell. Adenoviral vectors enter cells by receptor mediated endocytosis. Once inside
the cell, adenovirus vectors rarely integrate into the host chromosome. Instead, they function
episomally (independently from the host genome) as a linear genome in the host nucleus.
Hence the use of recombinant adenovirus alleviates the problems associated with random

integration into the host genome.
Herpes simplex viral vector

A vector of the present invention may be a herpes simplex viral vector. A vector of the present

invention may be a herpes simplex viral vector particle.

Herpes simplex virus (HSV) is a neurotropic DNA virus with favorable properties as a gene
delivery vector. HSV is highly infectious, so HSV vectors are efficient vehicles for the delivery
of exogenous genetic material to cells. Viral replication is readily disrupted by null mutations
in immediate early genes that in vitro can be complemented in trans, enabling straightforward
production of high-titre pure preparations of non-pathogenic vector. The genome is large (152
Kb) and many of the viral genes are dispensable for replication in vitro, allowing their
replacement with large or multiple transgenes. Latent infection with wild-type virus results in
episomal viral persistence in sensory neuronal nuclei for the duration of the host lifetime. The
vectors are non-pathogenic, unable to reactivate and persist long-term. The latency active
promoter complex can be exploited in vector design to achieve long-term stable transgene
expression in the nervous system. HSV vectors transduce a broad range of tissues because
of the wide expression pattern of the cellular receptors recognized by the virus. Increasing
understanding of the processes involved in cellular entry has allowed targeting the tropism of
HSV vectors.

Vaccinia virus vectors

A vector of the present invention may be a vaccinia viral vector. A vector of the present

invention may be a vaccinia viral vector particle.

Vaccinia virus is large enveloped virus that has an approximately 190 kb linear, double-

stranded DNA genome. Vaccinia virus can accommodate up to approximately 25 kb of foreign
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DNA, which also makes it useful for the delivery of large genes. A number of attenuated
vaccinia virus strains are known in the art that are suitable for gene therapy applications, for
example the MVA and NYVAC strains.

Anellovirus vectors

A vector of the present invention may be an anelloviral vector. A vector of the present invention

may be an anelloviral vector particle.

Anelloviruses are small, single stranded circular DNA viruses. They are extremely diverse and
have not been associated with any disease so far. Anelloviruses may infect the complete
human population, and there is no evidence of disease association or of viral clearance from
infected individuals (see e.g. Venkataraman, T., et al., 2022. bioRxiv 2022.03.28.486145).

Non-viral delivery systems

In some embodiments, the vector is a non-viral vector. Suitable non-viral delivery systems will
be known to the skilled person (see e.g. Zulliger, R., et al., 2015. Journal of Controlled
Release, 219, pp.471-487; and Oliveira, A.V., et al., 2017. Materials Science and Engineering:
C, 77, pp.1275-1289.).

In some embodiments, the vector is a plasmid. In some embodiments, the plasmid is modified
to facilitate cellular and/or nuclear uptake. In some embodiments, the plasmid is comprised in

a non-viral particle, e.g. a lipoplex particle or a polyplex particle.

Non-viral delivery systems include but are not limited to transfection methods. Here,
transfection includes a process using a non-viral vector to deliver a gene to a target cell.
Typical transfection methods include electroporation, DNA biolistics, lipid-mediated
transfection, compacted DNA-mediated transfection, liposomes, immunoliposomes, lipofectin,
cationic agent-mediated transfection, cationic facial amphiphiles (CFAs), and combinations

thereof.
Promoters

A polynucleotide or vector of the present invention may comprise a promoter, preferably an

inflammation-inducible promoter.

Suitably, a promoter may be operably linked to (a) the nucleotide sequence encoding a TNF
inhibitor (e.g. anti-TNF antibody fragment); and/or (b) the nucleotide sequence encoding a
CD3 inhibitor (e.g. anti-CD3 antibody fragment). In some embodiments, a promoter is operably

linked to (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
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fragment); and (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody
fragment). The term “operably linked” may mean that the components described are in a

relationship permitting them to function in their intended manner.

A “promoter” may refer to a region of DNA that leads to initiation of transcription of a gene.
Promoters are typically located near the transcription start sites of genes, upstream on the
DNA (towards the 5 region of the sense strand). Any suitable promoter may be used, the

selection of which may be readily made by the skilled person.

A promoter typically comprises a “core” and a “proximal” region. The “core promoter region”
may comprise promoter elements such as a transcription start site, RNA polymerase binding
sites and general transcription factor binding sites (e.g. TATA box, B recognition element).
The “proximal promoter region” may comprise primary regulatory elements and specific
transcription factor binding sites which are required, for example, to facilitate effective and
controllable transcription. The size and components of both the core and proximal promoter

regions typically vary in a gene specific manner.

In some embodiments, the promoter is an ocular tissue-specific promoter. As used herein, an
“ocular tissue-specific promoter” is a promoter which preferentially facilitates expression of a

gene in ocular cells (e.g. photoreceptors, RPE cells, retinal ganglion cells etc.).

In other embodiments, the promoter is a constitutive promoter. As used herein, a “constitutive
promoter” is a promoter which is always active. Exemplary constitutive promoters include a
chicken beta-actin (CBA) promoter, or a variant or fragment thereof. The promoter may

comprise or consist of a CAG promoter, or a variant or fragment thereof.

Inflammation-inducible promoters

A polynucleotide or vector of the present invention preferably comprises an inflammation-

inducible promoter.

In some embodiments, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF
antibody fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-
CD3 antibody fragment) is operably linked to an inflammation-inducible promoter. In some
embodiments, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody
fragment) are operably linked to an inflammation-inducible promoter. The promoter may

facilitate expression in response to inflammation.
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The use of an inflammation-inducible promoter is advantageous because the TNF inhibitor
and/or CD3 inhibitor may be expressed when inflammation occurs at a sub-clinical level and

thereby prevent damage caused by flare-ups, before symptoms occur.

As used herein, an “inflammation-inducible promoter’” may refer to a promoter which
preferentially facilitates expression of an operably-linked transgene in response to
inflammation. Inflammation may be characterised by, at a tissue level, redness, swelling, heat,
pain and/or loss of tissue function (see e.g. Chen, L., et al., 2018. Oncotarget, 9(6), p.7204).
Inflammation may be characterised by, at a cellular level, elevated levels of pro-inflammatory
cytokines, activated immune cells, or acute phase proteins. Inflammation may be considered

acute, i.e. an immediate response to harmful stimuli, or chronic, i.e. prolonged inflammation.

Suitably, an inflammation-inducible promoter may facilitate higher expression of an operably-
linked transgene in response to higher levels of inflammation. Higher expression may be
measured for example by measuring the expression of a transgene, e.g. green fluorescence
protein (GFP), operably linked to the promoter, wherein expression of the transgene correlates
with the ability of the promoter to facilitate expression of a gene. Levels of inflammation can
be determined by suitable methods known in the art (see e.g. Menzel et al., 2021,
Antioxidants, 10(3), p.414). For example, measurements of levels of markers of inflammation
can be taken from appropriate media, such as body fluids. Appropriate body fluids may include

blood, urine or vitreous humor.

Suitably, an inflammation-inducible promoter may facilitate higher expression of an operably-
linked transgene in an ocular cell (e.g. photoreceptors, RPE cells, retinal ganglion cells etc.)
in response to higher levels of inflammation in the ocular cell. The levels of inflammation in
the eye may be determined by suitable non-invasive methods known in the art. For example,
by grading ocular inflammation (see e.g. McNeil, R., 2016. Eye news, 22(5), pp.1-4-19) or by
laser flare photometry (see e.g. Tugal-Tutkun, |I. and Herbort, C.P., 2010. International
ophthalmology, 30(5), pp.453-464).

The inflammation-inducible promoter may be (or may be derived from) a promoter associated
with a gene with increased expression in response to inflammation. Suitably, the inflammation-
inducible promoter may be (or may be derived from) a promoter associated with a gene with
increased expression in ocular cells in response to inflammation (e.g. uveitis). For example,
genes with increase expression in uveitis may include CCL16, IL15, CCL7, CYSLTR1, IL17,
IL4, CCL8, IL15RA, CCR1, CDC25A, LAT, MEF2B, CSF3, MAP2K7, IL20, TYK2, MAF,
COL1A1, IKBKG, MGC27165, IL10, CIITA, NFATC2IP, MEF2D, GSK3A, TH1L, IL3, IL10RB,
SMADS9, C190rf10, IL13RA2, TGFB2, LEP, HAVCR2, SOCSS5, IRF1, TXLNA, RFX2, FADD,
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TGIF, CCR4, RFX1, MIF, IL10RA, CXCLS5, LTA, IGFBP3, NFKBIB, CXCL13, IKBKE, MEF2A,
LAG3, ICAM1, AMHR2, CCL15, and PDGFB (see e.g. Li, Z., et al., 2008. The Journal of
Immunology, 181(7), pp.5147-5157). Methods to identify promoters associated with genes will
be known to those of skill in the art.

In some embodiments, the inflammation inducible promoter comprises an IFN-beta minimal
promoter, or a fragment or derivative thereof. In some embodiments, the inflammation-
inducible promoter comprises a nucleotide sequence which is at least 70% identical to SEQ
ID NO: 150 or a fragment thereof. In some embodiments, the inflammation-inducible promoter
comprises a nucleotide sequence which is at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ
ID NO: 150 or a fragment thereof. In some embodiments, the inflammation-inducible promoter
comprises SEQ ID NO: 150.

agcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactga
aagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagcea
caggccatgaaggaagatcattctcactgcagcctttgacagecectttgectcatettyg

Example IFN-beta minimal promoter (SEQ ID NO: 150)

The inflammation-inducible promoter may comprise one or more inflammation-associated
transcription factor binding motif. An “inflammation-associated transcription factor binding
motif” or “inflammation-associated transcription factor binding site” may refer to a nucleotide
sequence that an inflammation-associated transcription factor binds. Exemplary inflammation-
associated transcription factors include but are not limited to AP-1, NF-kB, IRFs, STATs and
NFAT (see e.g. Smale ST. Cell. 2010 Mar 19;140(6):833-44., Platanitis E, Decker T. Front
Immunol. 2018 Nov 13;9:2542., Pessler F, Dai L, Cron RQ, Schumacher HR. Autoimmun Rev.
2006 Feb;5(2):106-10.). Exemplary inflammation-associated transcription factor binding
motifs may include, but are not limited to: AP-1 binding motifs, NF-kB binding motifs (kB sites),
the interferon-stimulated response element (ISRE), the gamma-interferon-activated sequence
(GAS), and NFAT binding motifs.

In some embodiments, the inflammation-inducible promoter comprises at least one
inflammation-associated transcription factor binding motif, which may be selected from an AP-
1 transcription factor binding motif;, a NF-kB transcription factor binding motif; an IRF
transcription factor binding motif, a STAT transcription factor binding motif, and a NFAT

transcription factor binding motif; or any combination thereof.

In some embodiments, the inflammation-inducible promoter comprises two or more

inflammation-associated transcription factor binding motifs. In some embodiments, the
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inflammation-inducible promoter comprises three or more, four or more, five or more, six or
more, seven or more, eight or more, nine or more, or ten or more inflammation-associated

transcription factor binding motifs.
AP-1 binding motifs

In some embodiments, the inflammation-inducible promoter comprises one or more AP-1

binding motif.

Activator protein 1 (AP-1) is a transcription factor that regulates gene expression in response
to a variety of stimuli, including cytokines, growth factors, stress, and bacterial and viral
infections. An “AP-1 binding motif’, also known as an “AP-1 transcription factor binding motif”
or an “AP-1 promoter site”, is a DNA sequence to which AP-1 transcription factors are able to
bind (see e.g. Kim, H., et al., 1997. Biochemical Journal, 324(2), pp.547-553).

In some embodiments, the inflammation-inducible promoter comprises two or more AP-1
binding motifs. In some embodiments, the inflammation-inducible promoter comprises three
or more AP-1 binding motifs. In some embodiments, the inflammation-inducible promoter
comprises four or more AP-1 binding motifs. In some embodiments, the inflammation-
inducible promoter comprises five or more AP-1 binding motifs. In some embodiments, the

inflammation-inducible promoter comprises five AP-1 binding motifs.

Exemplary AP-1 binding motifs are shown as SEQ ID NO: 151 (where “s” is g or c and “m” is
a or ¢), SEQ ID NO: 152, SEQ ID NO: 153, and SEQ ID NO: 154. Any other variant or

derivative to which AP-1 binds may be used in the present invention.

In some embodiments, the inflammation-inducible promoter comprises the nucleotide
sequence SEQ ID NO: 151.

tgastma
Example AP-1 binding consensus motif (SEQ ID NO: 151)

In some embodiments, the inflammation-inducible promoter comprises the nucleotide

sequence SEQ ID NO: 152, or a derivative thereof having one or two nucleotide substitutions.
tgagtca
Example AP-1 binding motif 1 (SEQ ID NO: 152)

In some embodiments, the inflammation-inducible promoter comprises the nucleotide

sequence SEQ ID NO: 153, or a derivative thereof having one or two nucleotide substitutions.
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tgactca
Example AP-1 binding motif 2 (SEQ ID NO: 153)

In some embodiments, the inflammation-inducible promoter comprises the nucleotide

sequence SEQ ID NO: 154, or a derivative thereof having one or two nucleotide substitutions.
tgactaa
Example AP-1 binding motif 3 (SEQ ID NO: 154)

NF-kB binding motifs

In some embodiments, the inflammation-inducible promoter comprises one or more NF-kB

binding motif.

Nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB) is a protein complex
that controls transcription of DNA in response to stimuli such as stress, cytokines, free
radicals, heavy metals, ultraviolet irradiation, oxidized LDL, and bacterial or viral antigens. An
“NF-kB binding motif’, also known as an “NF-kB transcription factor binding motif’ or an “NF-
kB promoter site”, is a DNA sequence to which NF-kB transcription factors are able to bind
(see e.g. Natoli, G., 2006. FEBS letters, 580(12), pp.2843-2849.).

In some embodiments, the inflammation-inducible promoter comprises two or more NF-kB
binding motifs. In some embodiments, the inflammation-inducible promoter comprises three
or more NF-kB binding motifs. In some embodiments, the inflammation-inducible promoter
comprises four or more NF-kB binding motifs. In some embodiments, the inflammation-
inducible promoter comprises five or more NF-kB binding motifs. In some embodiments, the

inflammation-inducible promoter comprises five NF-kB binding motifs.

Uy M

Exemplary NF-kB binding motifs are shown as SEQ ID NO: 155 (where “r’ is a purine, “y” is a

1)

pyrimidine and “n” is any nucleotide) and SEQ ID NO: 156. Any other variant or derivative to

which NF-kB binds may be used in the present invention.

In some embodiments, the inflammation-inducible promoter comprises the nucleotide
sequence SEQ ID NO: 155.

gggrnyyycc

Example NF-xB binding consensus motif (SEQ ID NO: 155)
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In some embodiments, the inflammation-inducible promoter comprises the nucleotide

sequence SEQ ID NO: 156, or a derivative thereof having one or two nucleotide substitutions.
ggggactttccact
Example NF-kB binding motif (SEQ ID NO: 156)

Other inflammation-associated transcription factor binding motifs

In some embodiments, the inflammation-inducible promoter comprises one or more, two or
more, three or more, four or more, or five or more interferon-stimulated response elements
(ISREs). An ISRE (also known as an IRF transcription factor binding motif) is a DNA sequence
to which IRF transcription factors are able to bind. All IRF family members possess an N-
terminal DNA-binding domain that recognises the ISRE, which may be characterized by the
consensus sequence AANNGAAA (see e.g. Yanai, H., et al., 2012. Oncoimmunology, 1(8),
pp.1376-1386).

In some embodiments, the inflammation-inducible promoter comprises one or more, two or
more, three or more, four or more, or five or more gamma-interferon-activated sequences
(GASSs). A GAS (also known as a "STAT transcription factor binding motif”) is a DNA sequence
to which STAT transcription factors are able to bind. Several members of the STAT protein
family in particular STAT1, STAT2, STAT3, STAT4 and STATS act as transcription factors in
modulating inflammatory responses. STAT transcription factors bind to similar sequences and
may have the palindromic core motif TTCN2.4GAA (see e.g. Ehret, G.B., et al., 2001. Journal
of Biological Chemistry, 276(9), pp.6675-6688).

In some embodiments, the inflammation-inducible promoter comprises one or more, two or
more, three or more, four or more, or five or more NFAT binding motifs. A NFAT transcription
factor binding motif is a DNA sequence to which NFAT transcription factors are able to bind.
The NFAT family acts synergistically with AP-1 proteins on DNA elements which contain
adjacent NFAT and AP-1 binding sites, to regulate the expression of inducible genes. An
NFAT binding motif may be characterized by the consensus sequence TGGAAA (see e.g.
Macian, F., et al., 2001. Oncogene, 20(19), pp.2476-2489).

Example inflammation-inducible promoters

In some embodiments, the inflammation-inducible promoter comprises a combination of two
or more different inflammation-associated transcription factor binding motifs. For example, the
inflammation-inducible promoter may comprise any combination of. one or more AP-1 binding

motif, one or more NF-kB binding motifs, one or more gamma-interferon-activated sequence
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(GAS), one or more interferon-stimulated response element (ISRE), and one or more NFAT
binding motif.

In some embodiments, the inflammation-inducible promoter comprises one or more AP-1
binding motifs and/or one or more NF-kB binding motifs. In some embodiments, the
inflammation-inducible promoter comprises two or more AP-1 binding motifs and/or two or
more NF-kB binding motifs. In some embodiments, the inflammation-inducible promoter
comprises three or more AP-1 binding motifs and/or three or more NF-kB binding motifs. In
some embodiments, the inflammation-inducible promoter comprises four or more AP-1
binding motifs and/or four or more NF-kB binding motifs. In some embodiments, the
inflammation-inducible promoter comprises five or more AP-1 binding motifs and/or five or

more NF-kB binding motifs.

The inflammation-associated transcription factor binding motifs may be coupled. The term
“‘coupled” may mean that the inflammation-associated transcription factor binding motifs are
in arelationship permitting them to function in their intended manner (e.g. to bind inflammation-
associated transcription factor). Suitably, the inflammation-associated transcription factor
binding motifs may be linked by short nucleotide sequences or may be directly linked, or any
combination thereof. Suitably, the inflammation-associated transcription factor binding motifs
are linked by linker sequences of from 1 to about 20 nucleotides, or from 1 to about 10
nucleotides. Suitably, the inflammation-associated transcription factor binding motifs are

directly linked (i.e. with no linker sequence in between).

Suitably, the inflammation-inducible promoter may comprise one or more inflammation-
associated transcription factor binding sites and a minimal promoter (e.g. an IFN-beta minimal
promoter). Suitably, the inflammation-inducible promoter may comprise a proximal promoter
region comprising one or more inflammation-associated transcription factor binding sites.
Suitably, the inflammation-inducible promoter may comprise a proximal promoter region
comprising one or more inflammation-associated transcription factor binding sites and a core

promoter region derived from a gene with selective expression in response to inflammation.

In some embodiments, the inflammation-inducible promoter comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 157, or a fragment thereof.
Suitably the inflammation-inducible promoter comprises or consists of a nucleotide sequence
which is at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 157 or a fragment thereof. In
some embodiments, the inflammation-inducible promoter comprises or consists of the

sequence SEQ ID NO: 157 or a fragment thereof.
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tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactectgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgecectcatettyg

Example inflammation-inducible promoter (SEQ ID NO: 157)
Example inflammation-inducible promoter coupled to TNF inhibitor

In some embodiments, a nucleotide sequence encoding a TNF inhibitor operably linked to an
inflammation-inducible promoter comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 158 or a fragment thereof. Suitably, the nucleotide
sequence encoding a TNF inhibitor operably linked to an inflammation-inducible promoter
comprises or consists of a nucleotide sequence which is at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 158 or a fragment thereof. In some embodiments, the nucleotide
sequence encoding a TNF inhibitor operably linked to an inflammation-inducible promoter has
a nucleotide sequence comprising or consisting of the sequence SEQ ID NO: 158 or a

fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactecctgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgecctcatcttgecag
atcctgcagaagttggtcecgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggeca
cctattggtcttactgacatccactttgecctttctcteccacaggtgtccaggecggecgeecat
ggccacaggctctcggaccagecctgectgectggectteggectgetgtgtectgeecttggetge
aagagggcagcgccgaggtgcaactggtggaaagecggecggcecggectggtceccagectggaagyg
tccctgagactgagctgtgeccgeccageggectttaccttecgacgactacgeccatgecactgggt
gcgccaggcccctggcaagggcectggaatgggtctcececgecatcacctggaatagecggeccaca
tcgactacgccgatagecgtggaaggcagattcaccatcageccgggacaacgccaagaactcet
ctgtatctgcaaatgaacagcctgcgggctgaagatacagecegtgtactattgegecaaagt
gagctacctctccaccgccagcagectggactattggggacagggcaccctggtgacegtgt
ctagcgcctccacaaagggcecccttectgtgttteccactggcteccaagecteccaaaagcacatcet
ggaggaaccgctgccctgggctgecctggttaaggactacttecceccgagectgtgacecgtgag
ctggaacagcggcgceccctgacatctggtgttcatacctteceectgecgttetgecaatettetyg
gactctacagcctgtcttctgtggtgaccgtgecccagcagcagecttggaacacagacctac
atctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcggag
aagcggaagcggtgctaccaacttcagectcecectgaaacaggceccggcgatgtggaggaaaacc
ctggacctatggctaccggcagcagaaccagcctgcectgectggecatteggecttetgtgectyg
ccttggctgcaagagggctctgecgacateccagatgacccagagceccttectcactgagege
cagcgtgggcgacagagtgactattacatgcagagccagccaaggcateccggaactacctgg
cctggtatcagcagaagcccggcaaagcecccectaagectgectgatctacgeecgeccagecaccectg
caaagcggcgtgcctagcagattcagecggetcaggcectectggecactgatttcaccctgaccat
ctcctcectctgcaacctgaggacgtggccacatactactgccagagatacaacagagecccecat
acacctttggccagggcacaaaagtggaaatcaagagaaccgtggccgctcccagtgtgtte
atcttccccececcagtgatgagcagectgaagteccggecacagectetgtegtgtgectgetgaa
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caacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgcaaagecggea
acagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctctagecaca
ctgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccacca
gggcctgagcagtcctgtgaccaagagcttcaaccggggecgagtgt

Example inflammation-inducible promoter and adalimumab Fab

nucleotide sequence (SEQ ID NO: 158)
Example inflammation-inducible promoter coupled to CD3 inhibitor

In some embodiments, a nucleotide sequence encoding a CD3 inhibitor operably linked to an
inflammation-inducible promoter comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 159 or a fragment thereof. Suitably, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter
comprises or consists of a nucleotide sequence which is at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 159 or a fragment thereof. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter has
a nucleotide sequence comprising or consisting of the sequence SEQ ID NO: 159 or a

fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactectgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgectcatcttgecag
atcctgcagaagttggtecgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggca
cctattggtcttactgacatccactttgecctttctcteccacaggtgtccaggecggeecgeecat
ggctaccggctctaggacctcactgctgectggectteggectgetgtgectgeectggetge
aggagggcagcgcccaggtceccagetggtggagageggegggggegtggtgeageeccggeaga
agcctgcggctgagctgtgeccgeccageggattcaagtttagecggctacgggatgecactgggt
caggcaggctcctggaaagggactggagtgggtggcagtgatctggtatgatggctccaaga
aatactacgtcgacagcgtgaaaggacgcttcaccatcagcagggataacagcaagaataca
ctgtacctgcagatgaacagcctgagagcagaggatacagcecgtgtactactgecgeccaggea
gatgggctactggcacttcgacctatgggggaggggtacactggtgaccgtgagctcecgecat
ccaccaaagggccctctgtgttecccectggecccecteccagcaagtccacctectggaggaacce
gctgcecctgggectgtcectggtgaaagattattttccagagectgtcacecgtgtecttggaacte
cggcgctctgacatccggegtgecacacattceccececgeecgtgetgcagagetcectggectctaca
gcctgtcettectgtggtgacagtgecccagetccagectggggacccagacctatatcectgecaac
gtgaaccacaagccatctaacaccaaagtggataaacgggtgaggaagaggaggtccggctce
cggcgccacaaacttttetcectgetgaagcaggeccggggacgtggaggagaacceccggeccaa
tggccaccggttctagaaccagecctgectgectggecectttggectgectgtgectgecttggetyg
caggagggcagcgctgaaattgtgctgacacagtctccecgeccaccectgtecectgteecececegg
cgagagggccacactgagctgtagggccagccagtccgtgagcagectatectggectggtace
agcagaaacccggacaggccccaagactgectgatttatgacgecctccaacagagectacggge
atcccecgcectegetttteccggecagecggaagecgggacagacttcactctgaccattagetecact
ggaacccgaggacttcgctgtgtattattgtcagcaacgcagcaactggecccecctcectgacct
tcggggggggaacaaaagtggagattaaaagaaccgtggeccgcteccttececgtgttecatettt
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cctccatccgatgagcagctgaagteccggtacageccagegttgtgtgectgetgaacaactt
ttatcccecgggaggctaaagtgcagtggaaagtggacaatgccectgecagageggaaatagece
aggagtcagtgaccgaacaggatagcaaggattccacctacagcctgagcagcaccctgaca
ctgtctaaagccgactatgagaagcacaaggtgtatgectgegaggtgactcaccagggect
gagttctccecgtgaccaagtctttcaacaggggagaatgectga

Example inflammation-inducible promoter and foralumab Fab

nucleotide sequence (SEQ ID NO: 159)

In some embodiments, a nucleotide sequence encoding a CD3 inhibitor operably linked to an
inflammation-inducible promoter comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 160 or a fragment thereof. Suitably, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter
comprises or consists of a nucleotide sequence which is at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 160 or a fragment thereof. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter has
a nucleotide sequence comprising or consisting of the sequence SEQ ID NO: 160 or a

fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactectgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcectttgacagectttgecctcatcttgecag
atcctgcagaagttggtcgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgecgtttctgataggca
cctattggtcttactgacatccactttgecctttectcecteccacaggtgtccaggeggeecgecat
ggctaccggctccagaacctceccctgectgectggettteggectgetgtgtectgeettggetge
aggaaggctccgcecccaggtgcagctggtgcagtcecggaggaggagtggtgcageccggecaga
tccecttecgectgagectgcaaggettectggectacacattcaccaggtacaccatgcactgggt
gagacaggcccccggaaagggcectggagtggattggectatattaaccccagecaggggataca
ccaattacaatcagaaggtcaaggacaggttcaccatcagcagggacaacagtaagaataca
gcattcctgcagatggacagcctgagaccagaggatacaggcgtgtatttttgegecaggta
ttacgatgaccactactgtctggactactgggggcagggaacaccagtgaccgtgagctcececg
ccagcacaaagggcccctcectgtgttecccactggeccecteccagcaagagcacctececggegga
accgccgccctgggctgtectggtgaaggactactttectgaacctgtgacagtcagetggaa
ctcaggcgccctgaccagecggagtgcatacctteccegeecgtgetgecagagetectggectgt
actccctgagcagcgtggtcacagtgcccagcagcagectgggcacacagacttatatcectge
aacgtgaaccacaagcctagcaacactaaggtcgataaaaaggtcagaaagagaagatcagg
cagcggcgctaccaacttcagecttgectgaagcaggcecggecgacgtggaggagaacceccggec
caatggcaaccggctcaaggacttccecctgctcecectggetttegggectgetgtgtectgeecctgg
ctgcaggaggggagcgccgacatccagatgacccagtctceccatctteccectgagegecagegt
gggcgatcgggtcacaatcacatgttctgccagcteccagegtgagctacatgaattggtacce
agcagacccccggcaaggctcecccaaaaggtggatttacgacacctcaaagectggcaagegga
gttccctcectecggttcecteccggcagecggateccggaaccgactacaccttcacaatcagetecect
gcagcctgaagacatcgctacatattactgccagcagtggagcagcaaccctttcacctteg
gccagggcacaaagctgcagatcaccaggaccgtggctgececctagegtgttcatcttecee
ccctcagatgagcagctcaagagcggcacagcecctcagtggtgtgectectgaacaattteta
ccccagagaagcaaaggtgcagtggaaggtggacaatgceccecctgcagtceccggecaactetcagg
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agagcgtgacagaacaggacagtaaagactccacatatagcctgtctagcaccectgacecctyg
tccaaggccgactacgagaagcacaaggtctacgcecttgecgaggtgacacaccaagggcectgte
ttccecctgtcaccaagtcatttaatagaggcgaatgctga

Example inflammation-inducible promoter and teplizumab Fab

nucleotide sequence (SEQ ID NO: 160)

In some embodiments, a nucleotide sequence encoding a CD3 inhibitor operably linked to an
inflammation-inducible promoter comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 161 or a fragment thereof. Suitably, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter
comprises or consists of a nucleotide sequence which is at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 161 or a fragment thereof. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter has
a nucleotide sequence comprising or consisting of the sequence SEQ ID NO: 161 or a

fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactecctgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagecctttgacagectttgectcatcttgecag
atcctgcagaagttggtcgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggeca
cctattggtcttactgacatccactttgcctttectcecteccacaggtgtccaggeggecgecat
ggccaccggctctcggacctcececectgetgetggecttecggectgetgtgtectgecctggetece
aggaaggctccgcecccaggtgcagectggtgcagtctggggecgaagtgaagaaacccggegec
agcgttaaggtgagctgcaaggcctctggctacaccttcatcagectacaccatgecactgggt
gagacaggcccccggccagggactggaatggatggggtatatcaacccaaggtctgggtaca
cccactacaaccagaaactgaaagataaggccacgctgaccgccgataagtctgeccagecacce
gcctacatggagctgagtagectgecggtcagaggataccgeecgtgtactactgegecagatce
tgcctattacgactacgacgggtttgecctactggggacagggaacactggtgaccgtgaget
ctgcttctacgaagggcccatcegtgttceccactggeccecctgecageecgecagecaccagecgag
tccaccgceccgececctgggatgectggtgaaagactactttccagagectgtgacecgtgtectyg
gaattccggcgcecttaccagecggagtgcacacctttceccagecgttetgecagteccageggece
tgtactctctgtctagecgtggtgaccgtgcccageteccaattttggcacccagacctacacce
tgcaacgtggaccacaagccatccaacactaaagtcgataagactgtgcgcaagagaagaag
cggcagcggcgccaccaatttttccctgetgaagcaggctggagacgtcgaggagaacccag
ggcctatggctaccggcagceccggacttcecectgectgetggectttgggetgetgtgectgeee
tggctccaggagggcagcgceccgatatccagatgactcagtcecccecatectecactgtecgecag
cgtgggagatcgggtgactatcacatgtagcgcaagcagcagecgtgagectatatgaactggt
atcagcagaagccaggaaaggccccaaagaggctgatctatgacacctceccaaactggeccagt
ggcgtgccttcacgtttctececggatctggectetgggaccgacttcacecctgacaatectecag
cctgcagccagaggatttecgectacttactactgeccagcagtggagectctaacccaccaacct
tcggcggcggcaccaaggtggagatcaagagaaccgtggeccgeccccatececgtgttecatttte
cctccectectgacgagcagctgaagagcggcaccgcaagtgtggtgtgectectgaataattt
ctaccctcgecgaageccaaggtgcagtggaaggtggacaacgecctgecagtcecggcaatagece
aggagtccgtgaccgaacaggacagcaaggactccacatactcecctgagcagcaccctgaca
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ctgagcaaggctgactacgagaaacacaaggtctatgectgegaggtgacccatcagggcect
gtcttccecctgtgacaaaaagctttaacagaggcgaatgttga

Example inflammation-inducible promoter and wvisilizumab Fab

nucleotide sequence (SEQ ID NO: 161)

In some embodiments, a nucleotide sequence encoding a CD3 inhibitor operably linked to an
inflammation-inducible promoter comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 162 or a fragment thereof. Suitably, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter
comprises or consists of a nucleotide sequence which is at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%
identical to SEQ ID NO: 162 or a fragment thereof. In some embodiments, the nucleotide
sequence encoding a CD3 inhibitor operably linked to an inflammation-inducible promoter has
a nucleotide sequence comprising or consisting of the sequence SEQ ID NO: 162 or a

fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactcctgcag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgecctcatcttgecag
atcctgcagaagttggtcgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggeca
cctattggtcttactgacatccactttgecctttectcectecacaggtgtccaggeggeecgecat
ggccaccgggtctaggaccagectgctgectggectteggectgetgtgtectgeecctggetge
aggagggctccgccgaggtgcagcectgectggaatcaggaggecggectggtgecagectggaggce
agcctgcgcectgtcatgecgecagecatctgggttcaccttetectetttecctatggectgggt
gagacaggcccccecgggaagggtcectggagtgggtgtctaccatttctacatectggaggecegga
cctactacagagatagcgtgaagggccggttcaccatttctagagacaattccaagaatacce
ctgtacctgcaaatgaatagcctgagagccgaagacactgececgtgtattactgecgectaagtt
ccgccagtactcecggeggattecgactactggggeccagggcaccctagtgacagtgtecteeg
ccagcacaaaaggccccteecgtgtttccactggeccectettceccaagtectacttcaggagge
acagccgccctgggctgectggtgaaagattacttececctgagececcgtgacecgtgtectggaa
ctcaggagccctgaccagecggcgtgcacaccttecccagecgtgetgecagtectectggectgt
acagcctgtccagecgtggtgactgtgccaagetccagectgggecacccagacctacatectge
aatgtgaaccacaagcctagcaacacaaaggtggacaagaaagtgagaaaaagaaggtctgg
ctccggcecgcgaccaacttctececctgectgaaacaggececggggacgtggaggagaaccctggec
caatggccacaggctctagaaccagcctgctgctggectttecggectgectgtgectgecctgg
ctgcaggaaggctccgceccgatatccagecttacccageccaatagegtgtecacgtcecactggg
ttccacagtcaagctgagttgtactctgagcagtgggaatattgagaataactacgtgcact
ggtatcagctgtacgagggtaggagccctacaaccatgatctatgacgacgacaagcgccca
gacggcgtgcctgacagattctceccggcectcaatcgacagatccagtaactcecegecttectgac
aattcacaacgtggctattgaggacgaggccatttacttttgccactecctacgtgagcaget
tcaatgtgttcggcggcgggactaagctgaccgttectgegecagectaaagecgecteccaagce
gtgaccctgttccceccececccagcagcgaggaactgcaggccaacaaagccacectggtgtgect
gatcagcgatttctaccccggggcecgtgaccgttgectggaaggeccgacagcagecctgtga
aggccggggtggagaccacaaccccctccaagcagagcaacaacaagtacgecgcaagctcee
tacctgagcctgactccecgagcagtggaaatctcataggtcttacagttgeccaggttacaca
cgaagggagcacagtggaaaaaacagtggcccccaccgaatgcectecctga
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Example inflammation-inducible promoter and otelixizumab Fab

nucleotide sequence (SEQ ID NO: 162)
Other regulatory elements

A polynucleotide or vector of the present invention may comprise one or more further

regulatory elements which may act pre- or post-transcriptionally.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to one or more further regulatory elements which may
act pre- or post-transcriptionally. In some embodiments, (a) the nucleotide sequence encoding
a TNF inhibitor (e.g. anti-TNF antibody fragment); and (b) the nucleotide sequence encoding
a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are operably linked to one or more further

regulatory elements which may act pre- or post-transcriptionally.

As used herein, a “regulatory element” may refer to any nucleotide sequence that facilitates
expression of a polypeptide, e.g. acts to increase expression of a transcript or to enhance
mRNA stability. Suitable regulatory elements include for example enhancer elements, post-

transcriptional regulatory elements, introns, polyadenylation sites, and Kozak sequences.
Enhancers
A polynucleotide or vector of the present invention may comprise an enhancer.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to an enhancer. In some embodiments, (a) the
nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and (b) the
nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are operably
linked to an enhancer. The enhancer may facilitate expression of the TNF inhibitor and/or CD3

inhibitor in ocular cells (e.g. retinal ganglion cells, RPE cells, photoreceptors, glial cells).

An “enhancer” or “enhancer element’” may refer to a region of DNA that can be bound by
proteins (activators) to increase the likelihood that transcription of a particular gene will occur.
Enhancers are cis-acting. They can be located up to 1 Mbp (1,000,000 bp) away from the

gene, upstream or downstream from the start site.

The polynucleotide or vector of the present invention may comprise an ocular tissue-specific

enhancer. Suitably, the enhancer may be operably linked to: (a) the nucleotide sequence
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encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and/or (b) the nucleotide
sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment). In some embodiments,
the enhancer is operably linked to: (a) the nucleotide sequence encoding a TNF inhibitor (e.g.
anti-TNF antibody fragment); and (b) the nucleotide sequence encoding a CD3 inhibitor (e.g.

anti-CD3 antibody fragment).

As used herein, a “tissue-specific enhancer” is an enhancer which preferentially facilitates
expression of a gene in specific cells or tissues. Suitably, a tissue-specific enhancer may
facilitate higher expression of a gene in specific cells-types as compared to other cell-types.
Higher expression may be measured for example by measuring the expression of a transgene,
e.g. green fluorescence protein (GFP), operably linked to the enhancer, wherein expression
of the transgene correlates with the ability of the enhancer to facilitate expression of a gene.
Suitable tissue-specific enhancers will be known to those of skill in the art. The enhancer may
be a retinal-specific enhancer, preferably a retinal ganglion-specific enhancer. Suitably, the
enhancer may be (or may be derived from) an enhancer associated with a gene with selective
expression in human retinal cells. Methods to identify the enhancer regions associated with

genes will be known to those of skill in the art.

Polyadenylation sequences

A polynucleotide or vector of the present invention may comprise a polyadenylation sequence.
A polyadenylation sequence may be inserted after a nucleotide sequence to improve

transgene expression.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to a polyadenylation sequence. In some embodiments,
(a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and
(b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are

operably linked to a polyadenylation sequence.

A polyadenylation sequence typically comprises a polyadenylation signal, a polyadenylation
site and a downstream element: the polyadenylation signal comprises the sequence motif
recognised by the RNA cleavage complex; the polyadenylation site is the site of cleavage at
which a poly-A tails is added to the mRNA; the downstream element is a GT-rich region which
usually lies just downstream of the polyadenylation site, which is important for efficient

processing.
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Suitable polyadenylation sequences will be known to those of skill in the art (see e.g.
Schambach, A, et al., 2007. Molecular Therapy, 15(6), pp.1167-1173; and Choi, J.H. et al.,
2014. Molecular brain, 7(1), pp.1-10). Example polyadenylation sequences include the bovine
growth hormone (bGH) polyadenylation sequence, the SV40 polyadenylation sequence, and

the rabbit beta-globin polyadenylation sequence.

In some embodiments, the polyadenylation sequence comprises or consists of a nucleotide
sequence which is at least 70% identical to SEQ ID NO: 163 or a fragment thereof. Suitably,
the polyadenylation sequence comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to SEQ ID NO: 163 or a fragment thereof.

In some embodiments, the polyadenylation sequence comprises or consists of the nucleotide

sequence SEQ ID NO: 163 or a fragment thereof.

gcctcgactgtgecttectagttgeccagecatectgttgtttgecectececececegtgecttectt
gaccctggaaggtgccactcccactgtcecctttectaataaaatgaggaaattgcatcgecatt

gtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggat
tgggaagacaatagcaggcatgctgggga

Example bGH polyadenylation sequence (SEQ ID NO: 163)

Post-transcriptional regulatory elements

A polynucleotide or vector of the present invention may comprise a post-transcriptional

regulatory element.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to a post-transcriptional regulatory element. In some
embodiments, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody

fragment) are operably linked to a post-transcriptional regulatory element.

A polynucleotide or vector of the present invention may comprise a woodchuck hepatitis post-

transcriptional regulatory element (WPRE).

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to a WPRE. In some embodiments, (a) the nucleotide

sequence encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and (b) the nucleotide
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sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are operably linked to
a WPRE.

Suitable WPRE sequences will be known to those of skill in the art (see e.g. Zufferey, R., et
al., 1999. Journal of virology, 73(4), pp.2886-2892; and Zanta-Boussif, M.A. et al., 2009. Gene
therapy, 16(5), pp.605-619). Suitably, the WPRE is a wild-type WPRE or is a mutant WPRE.
For example, the WPRE may be mutated to abrogate translation of the woodchuck hepatitis
virus X protein (WHX) e.g. by mutating the WHX ORF translation start codon.

In some embodiments, the WPRE comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 164 or a fragment thereof. Suitably, the WPRE comprises
or consists of a nucleotide sequence which is at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ
ID NO: 164 or a fragment thereof.

In some embodiments, the WPRE comprises or consists of the nucleotide sequence SEQ ID

NO: 164 or a fragment thereof.

aatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctcc
ttttacgctatgtggatacgctgctttaatgectttgtatcatgectattgetteccecgtatgg
ctttcattttctccteccttgtataaatcctggttgetgtectetttatgaggagttgtggece
gttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaaccceccactggttgggyg
cattgccaccacctgtcagctceccttteccgggactttecgetttececececctecctattgecacgg
cggaactcatcgccgectgecttgecececgetgetggacaggggcteggetgttgggecactgac
aattccgtggtgttgtcggggaaatcatcgtectttecttggectgectegectgtgttgecac
ctggattctgcgcgggacgtceccttectgectacgteccctteggecctecaateccageggacctte
cttccecgecggectgcectgecggcectcectgeggectettecgegtetteg

Example WPRE sequence (SEQ ID NO: 164)

Introns

A polynucleotide or vector of the present invention may comprise an intron. An intron may be

inserted between a promoter and a nucleotide sequence to increase expression.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to an intron. In some embodiments, (a) the nucleotide
sequence encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and (b) the nucleotide
sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are operably linked to
an intron.

Suitable introns will be known to those of skill in the art (see e.g. Powell, S.K., et al., 2015.

Discovery medicine, 19(102), p.49) and may include an MVM intron, a F.IX truncated intron 1,
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a chimeric B-globinfimmunoglobulin heavy chain intron, a chimeric adenovirus/

immunoglobulin intron, and a SV40 intron.
In some embodiments, the intron is an SV40 intron.

In some embodiments, the intron comprises or consists of a nucleotide sequence which is at
least 70% identical to SEQ ID NO: 165 or a fragment thereof. Suitably, the intron comprises
or consists of a nucleotide sequence which is at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% identical to SEQ
ID NO: 165 or a fragment thereof.

In some embodiments, the intron comprises or consists of the nucleotide sequence SEQ ID

NO: 165 or a fragment thereof.

gtaagtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtcgagaca
gagaagactcttgcgtttctgataggcacctattggtcttactgacatccactttgectttce
tctccacag

Example SV40 intron (SEQ ID NO: 165)

Kozak sequences

A polynucleotide or vector of the present invention may comprise a Kozak sequence. A Kozak

sequence may be inserted before the start codon to improve the initiation of translation.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to a Kozak sequence. In some embodiments, (a) the
nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody fragment); and (b) the
nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3 antibody fragment) are operably

linked to a Kozak sequence.

Suitable Kozak sequences will be known to those of skill in the art (see e.g. Kozak, M., 1987.
Nucleic acids research, 15(20), pp.8125-8148). A consensus Kozak sequence in vertebrates
may have the sequence of SEQ ID NO: 166 or SEQ ID NO: 167.

Suitably, the Kozak sequence may comprise or consist of the nucleotide sequence of SEQ ID
NO: 166 or 167, or variants thereof which have five or fewer deletions, substitutions or
insertions. Suitably, the variants may have four or fewer, three or fewer, two or fewer, or one
deletion(s), substitution(s) or insertion(s). Suitably, the variants may have three or fewer, two
or fewer, or one deletion(s) and/or three or fewer, two or fewer, or one substitution(s). Suitably,

the variants may have three or fewer, two or fewer, or one deletion(s) and/or three or fewer,
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two or fewer, or one substitution(s). Suitably, the variants may have one deletion and/or one

substitution. Suitably, the variants may have one deletion and one substitution.

gccrccatgg
Example consensus Kozak sequence 1 (SEQ ID NO: 166)

gccgccrccatgg
Example consensus Kozak sequence 2 (SEQ ID NO: 167)

Inflammation-inhibiting oligonucleotides

A polynucleotide or vector of the present invention may comprise a sequence encoding an

inflammation-inhibiting oligonucleotide.

Suitably, (a) the nucleotide sequence encoding a TNF inhibitor (e.g. anti-TNF antibody
fragment); and/or (b) the nucleotide sequence encoding a CD3 inhibitor (e.g. anti-CD3
antibody fragment) is operably linked to a sequence encoding an inflammation-inhibiting
oligonucleotide. In some embodiments, (a) the nucleotide sequence encoding a TNF inhibitor
(e.g. anti-TNF antibody fragment); and (b) the nucleotide sequence encoding a CD3 inhibitor
(e.g. anti-CD3 antibody fragment) are operably linked to a sequence encoding an

inflammation-inhibiting oligonucleotide.

The insertion of a sequence encoding an inflammation-inhibiting oligonucleotide into a vector
may reduce innate immune and T cell responses and enhanced gene expression by “cloaking”
the vector from inducing unwanted immune responses. Suitable sequences will be known to
those of skill in the art (see e.g. Chan, Y.K,, et al., 2021. Science translational medicine,
13(580), p.eabd3438).

The sequence encoding an inflammation-inhibiting oligonucleotide may antagonise TLR9
activation. In some embodiments, the inflammation-inhibiting oligonucleotide may be a TLR9-
inhibiting oligonucleotide. In some embodiments, the sequence encoding an inflammation-
inhibiting oligonucleotide includes one or more TLR9i sequences, for example one or more,
two or more, three or more TLR9i sequences. Suitable TLR9i sequences are known in the art
and a suitable TLR9i sequence is shown in SEQ ID NO: 168. In some embodiments, a TLR9i
sequence comprises or consists of a nucleotide sequence which is at least 92%, at least 96%
or 100% identical to SEQ ID NO: 168. The TLR9i sequences may be separated by any suitable
linker (e.g. AAAAA linkers).

tttagggttagggttagggttaggg

Example TLR91 sequence (SEQ ID NO: 168)
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In some embodiments, the sequence encoding an inflammation-inhibiting oligonucleotide
comprises or consists of a nucleotide sequence which is at least 70% identical to SEQ ID NO:
169 or a fragment thereof. Suitably, the sequence encoding an inflammation-inhibiting
oligonucleotide comprises or consists of a nucleotide sequence which is at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at
least 99% identical to SEQ ID NO: 169 or a fragment thereof.

In some embodiments, the sequence encoding an inflammation-inhibiting oligonucleotide

comprises or consists of the nucleotide sequence SEQ ID NO: 169 or a fragment thereof.
tttagggttagggttagggttagggaaaaatttagggttagggttagggttagggaaaaatt

tagggttagggttagggttagggaaaaatgcagcggtaagttcccatccaggttttttgecag
cggtaagttcccatccaggttttttgcageggtaagttcccatccaggttttt

Example io2 sequence (SEQ ID NO: 169)

Bicistronic or multicistronic polynucleotides or vectors

In one aspect, the present invention provides a polynucleotide or vector comprising: (a) a
nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3

inhibitor.

In one aspect, the present invention provides an AAV vector comprising: (a) a nucleotide
sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.
AAV vector genome capacity permits up to ~5kb or cargo, enabling x2 transgenes (each
~1.5kb), promotor (~0.3kb) and regulatory elements such as WPRE (0.55kb) to be

incorporated.

Bicistronic or multicistronic vectors

The polynucleotide or vector of the present invention may be a bicistronic polynucleotide or
vector encoding a TNF inhibitor and a CDS3 inhibitor. As used herein, a “bicistronic
polynucleotide or vector’ may refer to a polynucleotide or vector which expresses two separate

genes from a single transcript.

The polynucleotide or vector of the present invention may be a multicistronic polynucleotide
or vector encoding a TNF inhibitor and a CD3 inhibitor. As used herein, a “multicistronic
polynucleotide or vector” may refer to a polynucleotide or vector which expresses two or more

separate genes from a single transcript.

Typically, bicistronic or multicistronic polynucleotide or vectors contain IRES and/or self-

cleaving 2A peptides to allow for co-expression of multiple genes from a single transcript (see

138



10

15

20

25

30

WO 2025/133635 PCT/GB2024/053193

e.g. Liu, Z., et al., 2017. Scientific reports, 7(1), p.2193; and Renaud-Gabardos, E., et al.,
2015. World journal of experimental medicine, 5(1), pp.11-20).

In some embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the
nucleotide sequence encoding a CD3 inhibitor by a nucleotide sequence encoding a 2A self-

cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES element.

In some embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the
nucleotide sequence encoding a CD3 inhibitor by a nucleotide sequence encoding a 2A self-

cleaving peptide.

Suitable 2A self-cleaving peptides include T2A, P2A, E2A and F2A, or derivatives thereof. In
some embodiments, the 2A self-cleaving peptide is a T2A self-cleaving peptide of derivative

thereof.

In some embodiments, the 2A self-cleaving peptide has at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9. In some embodiments, the 2A

self-cleaving peptide comprises or consists of any of SEQ ID NOs: 6-9.

In some embodiments, the 2A self-cleaving peptide has at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99% identity, or 100% identity to SEQ ID NO: 7. In some embodiments, the 2A self-

cleaving peptide comprises or consists of SEQ ID NO: 7.

In some embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the
nucleotide sequence encoding a CD3 inhibitor by a nucleotide sequence having at least 70%,
at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 170. In some
embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the nucleotide
sequence encoding a CD3 inhibitor by a nucleotide sequence comprising or consisting of SEQ
ID NO: 170.

gccaccaacttcagcctgctgaagcaggcaggggacgtggaggagaatcctggacca
Example T2A nucleotide sequence (SEQ ID NO: 170)

In some embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the
nucleotide sequence encoding a CD3 inhibitor by a cistronic linker sequence encoding a 2A
self-cleaving peptide. The cistronic linker sequence may comprise any other suitable
nucleotide sequences, for example nucleotide sequences which aid expression. Suitably, the

linker sequence may comprise a furin site and/or a fusion protein linker sequence.
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In some embodiments, the cistronic linker sequence comprises a furin site. Furin is a protease
enzyme that may cleave at a conserved polybasic RNRR site. Suitably, the furin site encodes
RKRR. In some embodiments, the cistronic linker sequence comprises fusion protein linker
sequence. Fusion protein linker sequences may join two protein domains together. Suitably,
the fusion protein linker sequence encodes SGSG. In some embodiments, the cistronic linker
sequence encodes from 5’ to 3’; a furin site, a fusion protein linker sequence, and a 2A self-

cleaving peptide.

In some embodiments, the cistronic linker sequence encodes an amino acid having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 171. In some
embodiments, the cistronic linker sequence encodes an amino acid comprising or consisting
of SEQ ID NO: 171.

RKRRSGSGEGRGSLLTCGDVEENPGP

Example cistronic linker peptide sequence (SEQ ID NO: 171)
In some embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the
nucleotide sequence encoding a CD3 inhibitor by a nucleotide sequence having at least 70%,
at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 172. In some
embodiments, the nucleotide sequence encoding a TNF inhibitor is linked to the nucleotide
sequence encoding a CD3 inhibitor by a nucleotide sequence comprising or consisting of SEQ
ID NO: 172.

cgaaagcgcaggagtggttctggggccaccaacttcagecctgctgaagecaggcaggggacgt
ggaggagaatcctggacca
Example cistronic linker sequence (SEQ ID NO: 172)

Example polynucleotides and vectors encoding TNF inhibitor and CD3 inhibitor

In the polynucleotide or vector, the nucleotide sequence encoding a TNF inhibitor; the
nucleotide sequence encoding a CD3 inhibitor; and any further elements (e.g. promoter
and/other regulatory elements) may be arranged in any suitable orientation and/or

configuration.

Suitably, the nucleotide sequence encoding a TNF inhibitor and the nucleotide sequence
encoding a CD3 inhibitor have the same orientation. In some embodiments, the nucleotide
sequence encoding a TNF inhibitor is upstream from the nucleotide sequence encoding a CD3
inhibitor. In other embodiments, the nucleotide sequence encoding a CD3 inhibitor is upstream

from the nucleotide sequence encoding a TNF inhibitor.
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In preferred embodiments, the nucleotide sequence encoding a TNF inhibitor and the
nucleotide sequence encoding a CD3 inhibitor are each comprised in the same expression

cassette.

As used herein, an “expression cassette” may refer to a distinct component consisting of one
more genes and regulatory sequences to be expressed. Typically, an expression cassette is
composed of one or more genes and the regulatory sequences controlling their expression.
An expression cassette may comprise three components: a promoter sequence, an open
reading frame, and a 3' untranslated region. In some embodiments, the nucleotide sequence
encoding a TNF inhibitor and the nucleotide sequence encoding a CD3 inhibitor are each
comprised in the same open reading frame. In some embodiments, the nucleotide sequence
encoding a TNF inhibitor and the nucleotide sequence encoding a CD3 inhibitor are each

operably linked to the same regulatory elements.

In some embodiments, the polynucleotide or vector comprises only one promoter. In preferred
embodiments, the nucleotide sequence encoding a TNF inhibitor and the nucleotide sequence

encoding a CD3 inhibitor are each operably linked to the same promoter.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: a promoter; the nucleotide sequence encoding a TNF
inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide, an enzymatically
cleavable peptide motif, and/or an IRES element; and the nucleotide sequence encoding a
CD3 inhibitor. In other embodiments, the polynucleotide or vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’: a promoter; the nucleotide sequence
encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide, an
enzymatically cleavable peptide motif, and/or an IRES element; and the nucleotide sequence

encoding a TNF inhibitor.

In other embodiments, the polynucleotide or vector comprises two promoters. In some
embodiments, the nucleotide sequence encoding a TNF inhibitor and the nucleotide sequence

encoding a CD3 inhibitor are operably linked to different promoters.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: a promoter; the nucleotide sequence encoding a TNF
inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide, an enzymatically
cleavable peptide motif, and/or an IRES element; a promoter; and the nucleotide sequence
encoding a CD3 inhibitor. In other embodiments, the polynucleotide or vector comprises a
nucleotide sequence comprising or consisting of from 5 to 3. a promoter; the nucleotide

sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving
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peptide, an enzymatically cleavable peptide motif, and/or an IRES element; a promoter; and

the nucleotide sequence encoding a TNF inhibitor.
In preferred embodiments, the promoter is an inflammation-inducible promoter.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: an inflammation-inducible promoter; the nucleotide
sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and the nucleotide
sequence encoding a CD3 inhibitor. In some embodiments, the polynucleotide or vector
comprises a nucleotide sequence comprising or consisting of from 5’ to 3’: an inflammation-
inducible promoter; the nucleotide sequence encoding a TNF inhibitor; a nucleotide sequence

encoding a 2A self-cleaving peptide; and the nucleotide sequence encoding a CD3 inhibitor.

In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: an inflammation-inducible promoter; the nucleotide
sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and the nucleotide
sequence encoding a TNF inhibitor. In other embodiments, the polynucleotide or vector
comprises a nucleotide sequence comprising or consisting of from 5’ to 3’: an inflammation-
inducible promoter; the nucleotide sequence encoding a CD3 inhibitor; a nucleotide sequence

encoding a 2A self-cleaving peptide; and the nucleotide sequence encoding a TNF inhibitor.

In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’. an inflammation-inducible promoter; the nucleotide
sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; an inflammation-
inducible promoter; and the nucleotide sequence encoding a CD3 inhibitor. In some
embodiments, the polynucleotide or vector comprises a nucleotide sequence comprising or
consisting of from 5 to 3: an inflammation-inducible promoter; the nucleotide sequence
encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide; an

inflammation-inducible promoter; and the nucleotide sequence encoding a CDS3 inhibitor.

In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: an inflammation-inducible promoter; the nucleotide
sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; an inflammation-
inducible promoter; and the nucleotide sequence encoding a TNF inhibitor. In other

embodiments, the polynucleotide or vector comprises a nucleotide sequence comprising or
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consisting of from 5 to 3: an inflammation-inducible promoter; the nucleotide sequence
encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide; an

inflammation-inducible promoter; and the nucleotide sequence encoding a TNF inhibitor.

In preferred embodiments, the polynucleotide or vector further comprises a polyadenylation

sequence.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’: an inflammation-inducible promoter; the nucleotide
sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; the nucleotide
sequence encoding a CD3 inhibitor; and a polyadenylation sequence. In some embodiments,
the polynucleotide or vector comprises a nucleotide sequence comprising or consisting of from
5 to 3 an inflammation-inducible promoter; the nucleotide sequence encoding a TNF
inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide; the nucleotide sequence

encoding a CD3 inhibitor; and a polyadenylation sequence.

In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’. an inflammation-inducible promoter; the nucleotide
sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; the nucleotide
sequence encoding a TNF inhibitor; and a polyadenylation sequence. In other embodiments,
the polynucleotide or vector comprises a nucleotide sequence comprising or consisting of from
5 to 3’: an inflammation-inducible promoter; the nucleotide sequence encoding a CD3
inhibitor; a nucleotide sequence encoding a 2A self-cleaving peptide; the nucleotide sequence

encoding a TNF inhibitor; and a polyadenylation sequence.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’. an inflammation-inducible promoter; the nucleotide
sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; an inflammation-
inducible promoter; the nucleotide sequence encoding a CD3 inhibitor; and a polyadenylation
sequence. In some embodiments, the polynucleotide or vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’. an inflammation-inducible promoter; the
nucleotide sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-
cleaving peptide; an inflammation-inducible promoter; the nucleotide sequence encoding a

CD3 inhibitor; and a polyadenylation sequence.
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In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3’. an inflammation-inducible promoter; the nucleotide
sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; an inflammation-
inducible promoter; the nucleotide sequence encoding a TNF inhibitor; and a polyadenylation
sequence. In other embodiments, the polynucleotide or vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’: an inflammation-inducible promoter; the
nucleotide sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-
cleaving peptide; an inflammation-inducible promoter; the nucleotide sequence encoding a

TNF inhibitor; and a polyadenylation sequence.

The polynucleotide or vector of the present invention may further comprise any other suitable
elements, such as any other elements described herein or one or more spacer sequence. The
spacer sequence(s) may comprise, for example, at leastone (e.g. 1,2, 3,4, 5,6, 7, 8, 9, 10),
at least two, at least three, at least four, at least five, at least six, at least seven, at least eight,
at least nine, or at least ten nucleotide bases. A spacer sequence may comprise a restriction
site to enable the insertion of one or more further elements.

In some embodiments, the polynucleotide or vector further comprises one or more ITRs. In

preferred embodiments, the vector is an AAV vector.

In some embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation-
inducible promoter; the nucleotide sequence encoding a TNF inhibitor; a nucleotide sequence
encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES
element; the nucleotide sequence encoding a CD3 inhibitor; a polyadenylation sequence; and
a 3’ ITR. In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5 to 3. a 5’ ITR; an inflammation-inducible promoter; the
nucleotide sequence encoding a TNF inhibitor; a nucleotide sequence encoding a 2A self-
cleaving peptide; the nucleotide sequence encoding a CD3 inhibitor; a polyadenylation

sequence; and a 3’ ITR.

In some embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation-
inducible promoter; the nucleotide sequence encoding a CD3 inhibitor; a nucleotide sequence
encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES
element; the nucleotide sequence encoding a TNF inhibitor; a polyadenylation sequence; and
a 3’ ITR. In other embodiments, the polynucleotide or vector comprises a nucleotide sequence
comprising or consisting of from 5’ to 3. a 5’ ITR; an inflammation-inducible promoter; the

nucleotide sequence encoding a CD3 inhibitor; a nucleotide sequence encoding a 2A self-
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cleaving peptide; the nucleotide sequence encoding a TNF inhibitor; a polyadenylation

sequence; and a 3’ ITR.

In some embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation-
inducible promoter; the nucleotide sequence encoding a TNF inhibitor; a nucleotide sequence
encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES
element; an inflammation-inducible promoter; the nucleotide sequence encoding a CD3
inhibitor; a polyadenylation sequence; and a 3’ ITR. In some embodiments, the polynucleotide
or vector comprises a nucleotide sequence comprising or consisting of from 5 to 3> a 5’ ITR,;
an inflammation-inducible promoter; the nucleotide sequence encoding a TNF inhibitor; a
nucleotide sequence encoding a 2A self-cleaving peptide; an inflammation-inducible
promoter; the nucleotide sequence encoding a CD3 inhibitor; a polyadenylation sequence;
and a 3' ITR.

In some embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation-
inducible promoter; the nucleotide sequence encoding a CD3 inhibitor; a nucleotide sequence
encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif, and/or an IRES
element; an inflammation-inducible promoter; the nucleotide sequence encoding a TNF
inhibitor; a polyadenylation sequence; and a 3’ ITR. In other embodiments, the polynucleotide
or vector comprises a nucleotide sequence comprising or consisting of from 5’ to 3: a 5’ ITR,;
an inflammation-inducible promoter; the nucleotide sequence encoding a CD3 inhibitor; a
nucleotide sequence encoding a 2A self-cleaving peptide; an inflammation-inducible
promoter; the nucleotide sequence encoding a TNF inhibitor; a polyadenylation sequence;
and a 3' ITR.

Example polynucleotides and vectors encoding adalimumab Fab and foralumab Fab

In some embodiments, the polynucleotide or vector comprises: (a) a nucleotide sequence

encoding an adalimumab Fab; and (b) a nucleotide sequence encoding a foralumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5 to 3: a nucleotide
sequence encoding an adalimumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding a foralumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3: a nucleotide sequence encoding an adalimumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding a

foralumab Fab.
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In some embodiments, the polynucleotide or vector comprises from 5’ to 3: a nucleotide
sequence encoding a foralumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding an adalimumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3’: a nucleotide sequence encoding a foralumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding an

adalimumab Fab.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an adalimumab heavy chain (e.g. VH + CH1), or a derivative thereof; an
adalimumab light chain, or a derivative thereof; a foralumab heavy chain (e.g. VH + CH1), or
a derivative thereof; and a foralumab light chain, or a derivative thereof, wherein the chains

are operably linked by nucleotide sequences encoding a 2A self-cleaving peptide.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 24; an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 26; an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
78; and an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 80, wherein the amino acid sequences are operably linked by
nucleotide sequences encoding a 2A self-cleaving peptide having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: the amino acid sequence of SEQ ID NO: 24; the amino acid sequence of SEQ ID
NO: 26; the amino acid sequence of SEQ ID NO: 78; and the amino acid sequence of SEQ ID
NO: 80, wherein the amino acid sequences are operably linked by nucleotide sequences
encoding the 2A self-cleaving peptide of any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
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or 100% identity to SEQ ID NO: 187. In some embodiments, the polynucleotide or vector

comprises a nucleotide sequence encoding SEQ ID NO: 187.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which encodes an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 187. In some embodiments,

the polynucleotide or vector comprises a nucleotide sequence encoding SEQ ID NO: 187.

MATGSRTSLLLAFGLLCLPWLQEGSAEVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHW
VROAPGKGLEWVSAITWNSGHIDYADSVEGREFTISRDNAKNSLYLOMNSLRAEDTAVYYCAK
VSYLSTASSLDYWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY FPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKR
RSGSGATNEFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQOMTQSPSSLS
ASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRESGSGSGTDETLT
ISSLOPEDVATYYCQRYNRAPYTFGOGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSEFNRGECRKRRSGSGEGRGSLLTCGDVEENPGPMATGSRTSLLLAFGLLCLPW
LOEGSAQVQLVESGGGVVQPGRSLRLSCAASGEFKESGYGMHWVRQAPGKGLEWVAVIWYDGS
KKYYVDSVKGRETISRDNSKNTLYLOMNSLRAEDTAVYYCARQMGYWHEDLWGRGTLVTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVRKRRSGSGATNEFSLLKQAGDVEENPG
PMATGSRTSLLLAFGLLCLPWLQEGSAEIVLTQSPATLSLSPGERATLSCRASQSVSSYLAW
YOOKPGQAPRLLIYDASNRATGIPARESGSGSGTDETLTISSLEPEDFAVYYCQQRSNWPPL
TEGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEY PREAKVOQWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Example amino acid sequence encoding Adalimumab Fab and
foralumab Fab (SEQ ID NO: 187)
In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 173 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide

sequence SEQ ID NO: 173 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 173 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 173 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

173 or a fragment thereof.

atggccacaggctctcggaccagcctgctgetggectteggectgetgtgtetgecttgget
gcaagagggcagcgccgaggtgcaactggtggaaagcggecggcggcecctggtecagectggaa
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ggtccctgagactgagctgtgeccgeccageggetttaccttecgacgactacgecatgcactgg
gtgcgccaggccectggcaagggcctggaatgggtectececgecatcacctggaatageggeca
catcgactacgccgatagcgtggaaggcagattcaccatcagccgggacaacgccaagaact
ctctgtatctgcaaatgaacagcctgecgggctgaagatacageccgtgtactattgegeccaaa
gtgagctacctctccaccgeccagcagcectggactattggggacagggcacecctggtgacecgt
gtctagcgcctccacaaagggcccttectgtgtttccactggecteccaagecteccaaaagcacat
ctggaggaaccgctgccctgggctgectggttaaggactacttceccecgagectgtgacecgtyg
agctggaacagcggcgccctgacatctggtgttcatacctteccectgecgttetgecaatette
tggactctacagcctgtcttectgtggtgaccgtgecccagecagcagecttggaacacagacct
acatctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcgyg
agaagcggaagcggtgctaccaacttcagcecctcecctgaaacaggeccggcgatgtggaggaaaa
ccctggacctatggctaccggcagcagaaccagectgetgetggecatteggecttetgtgee
tgccttggctgcaagagggctctgecgacateccagatgacccagageccttectecactgage
gccagcgtgggcgacagagtgactattacatgcagagccagccaaggcatccggaactacct
ggcctggtatcagcagaagcccggcaaagcccectaagectgetgatctacgecgeccagecaccce
tgcaaagcggcgtgcctagcagattcageggetcaggectectggecactgatttcaccectgace
atctcctctcectgcaacctgaggacgtggccacatactactgeccagagatacaacagageccce
atacacctttggccagggcacaaaagtggaaatcaagagaaccgtggccgcectcceccagtgtgt
tcatcttccecececccagtgatgagcagectgaagtececggcacagectectgtegtgtgectgetyg
aacaacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgecaaagegg
caacagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagea
cactgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgecgaggtgacccac
cagggcctgagcagtcctgtgaccaagagcttcaaccggggecgagtgtcgaaagecgcaggag
tggttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggec
caatggctaccggctctaggacctcactgctgectggectteggectgetgtgectgecectgg
ctgcaggagggcagcgcccaggtccagectggtggagagcggecgggggegtggtgcageecgg
cagaagcctgcggctgagectgtgceccgeccageggattcaagtttageggectacgggatgcecact
gggtcaggcaggctcctggaaagggactggagtgggtggcagtgatctggtatgatggetce
aagaaatactacgtcgacagcgtgaaaggacgcttcaccatcagcagggataacagcaagaa
tacactgtacctgcagatgaacagcctgagagcagaggatacagccgtgtactactgecgceca
ggcagatgggctactggcacttcgacctatgggggaggggtacactggtgaccgtgagectcce
gcatccaccaaagggccctectgtgttcecececectggececececteccagcaagtccacectectggagyg
aaccgctgccecctgggectgtectggtgaaagattattttccagagectgtcacegtgtettgga
actccggcgctctgacatccggcegtgcacacattceccececgecgtgetgecagagectectggectce
tacagcctgtcttctgtggtgacagtgecccagectceccagectggggacccagacctatatectyg
caacgtgaaccacaagccatctaacaccaaagtggataaacgggtgaggaagaggaggtcecg
gctccggecgeccacaaacttttcectectgectgaagcaggeccggggacgtggaggagaaccceceggce
ccaatggccaccggttctagaaccagcctgectgectggectttggectgetgtgectgecttyg
gctgcaggagggcagcgctgaaattgtgctgacacagtctceccecgeccaccectgteecctgteee
ccggcgagagggccacactgagetgtagggccageccagtecegtgagecagetatetggectgg
taccagcagaaacccggacaggccccaagactgctgatttatgacgecctccaacagagectac
gggcatccccgctcecgettttececggecageggaagecgggacagacttcactctgaccattaget
cactggaacccgaggacttcgectgtgtattattgtcagcaacgcagcaactggecccectetg
accttcggggggggaacaaaagtggagattaaaagaaccgtggeccgectecttecegtgttecat
ctttcctccatccgatgagcagectgaagtecggtacageccagegttgtgtgectgetgaaca
acttttatccccgggaggctaaagtgcagtggaaagtggacaatgccctgcagagecggaaat
agccaggagtcagtgaccgaacaggatagcaaggattccacctacagectgagcagcaccct
gacactgtctaaagccgactatgagaagcacaaggtgtatgcctgcgaggtgactcaccagg
gcctgagttctceccecgtgaccaagtectttcaacaggggagaatgctga

Example polynucleotide encoding Adalimumab Fab and foralumab Fab
(SEQ ID NO: 173)

PCT/GB2024/053193

In some embodiments, the nucleotide sequence encoding an adalimumab Fab and the

nucleotide sequence encoding a foralumab Fab are operably linked to an inflammation-
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inducible promoter. In some embodiments, the nucleotide sequence encoding an adalimumab
Fab and the nucleotide sequence encoding a foralumab Fab are operably linked to an
inflammation-inducible promoter comprising or consisting of a nucleotide sequence which is
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 157 or a fragment
thereof. In some embodiments, the nucleotide sequence encoding an adalimumab Fab and
the nucleotide sequence encoding a foralumab Fab are operably linked to an inflammation-
inducible promoter comprising or consisting of the nucleotide sequence of SEQ ID NO: 157 or

a fragment thereof.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 174 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide
sequence SEQ ID NO: 174 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 174 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 174 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

174 or a fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactectgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgecctcatcttgecag
atcctgcagaagttggtcecgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggeca
cctattggtcttactgacatccactttgecctttctcteccacaggtgtccaggecggeecgeecat
ggccacaggctctcggaccagectgectgectggectteggectgetgtgtectgeecttggetge
aagagggcagcgccgaggtgcaactggtggaaagecggcggecggectggtceccagectggaagyg
tccctgagactgagctgtgeccgeccageggectttaccttecgacgactacgeccatgecactgggt
gcgccaggcccctggcaagggecctggaatgggtectecgecatcacctggaatagecggeccaca
tcgactacgccgatagecgtggaaggcagattcaccatcageccgggacaacgeccaagaactet
ctgtatctgcaaatgaacagcctgcgggctgaagatacagecegtgtactattgecgecaaagt
gagctacctctccaccgccagcagectggactattggggacagggcaccctggtgacegtgt
ctagcgcctccacaaagggcecccttectgtgttteccactggecteccaagecteccaaaagcacatcet
ggaggaaccgctgccctgggctgecctggttaaggactacttcceccgagectgtgacecgtgag
ctggaacagcggcgccctgacatctggtgttcatacctteceectgecgttetgecaatettetyg
gactctacagcctgtcttctgtggtgaccgtgecccagcagcagecttggaacacagacctac
atctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcggag
aagcggaagcggtgctaccaacttcagcecctcecctgaaacaggccggcgatgtggaggaaaacce
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ctggacctatggctaccggcagcagaaccagcctgcectgectggecatteggecttetgtgectg
ccttggctgcaagagggctctgecgacateccagatgacccagageccttectcactgagege
cagcgtgggcgacagagtgactattacatgcagagccagccaaggcatccggaactacctgg
cctggtatcagcagaagcccggcaaagcecccecctaagcectgectgatctacgececgeccagecaccectg
caaagcggcgtgcctagcagattcagecggetcaggcectectggecactgatttcacecctgaccat
ctcctectctgcaacctgaggacgtggccacatactactgccagagatacaacagageccecat
acacctttggccagggcacaaaagtggaaatcaagagaaccgtggceccgctcecccagtgtgtte
atcttccccecccagtgatgagcagectgaagteccggecacagectetgtegtgtgectgetgaa
caacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgcaaagecggea
acagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctctagecaca
ctgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccacca
gggcctgagcagtcctgtgaccaagagcttcaaccggggecgagtgtcgaaagecgcaggagtyg
gttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggececa
atggctaccggctctaggacctcactgctgctggeccttecggectgectgtgectgeecctgget
gcaggagggcagcgcccaggtccagetggtggagagcggcgggggegtggtgecageccggea
gaagcctgcggctgagctgtgeccgecageggattcaagtttageggetacgggatgecactgg
gtcaggcaggctcecctggaaagggactggagtgggtggcagtgatctggtatgatggctceccaa
gaaatactacgtcgacagcgtgaaaggacgcttcaccatcagcagggataacagcaagaata
cactgtacctgcagatgaacagcctgagagcagaggatacagccgtgtactactgecgecagg
cagatgggctactggcacttcgacctatgggggaggggtacactggtgaccgtgagetcececge
atccaccaaagggccctctgtgttececectggececectceccagcaagteccacctetggaggaa
ccgctgceccecctgggcectgtectggtgaaagattattttccagagectgtcacecgtgtettggaac
tccggegetcectgacatccggegtgecacacattcecceccgeecgtgectgecagagetectggectceta
cagcctgtcecttctgtggtgacagtgecccagctceccagectggggacccagacctatatctgea
acgtgaaccacaagccatctaacaccaaagtggataaacgggtgaggaagaggaggtcecggce
tccggcgceccacaaacttttectectgetgaagcaggecggggacgtggaggagaaccccggccce
aatggccaccggttctagaaccagectgectgetggectttggectgetgtgectgecttgge
tgcaggagggcagcgctgaaattgtgctgacacagtctceccgeccacecctgtecetgteecee
ggcgagagggccacactgagctgtagggccageccagtcecgtgagcagetatetggectggta
ccagcagaaacccggacaggccccaagactgctgatttatgacgectceccaacagagectacgg
gcatccccgectegetttteceggecagecggaagegggacagacttcactectgaccattagetcea
ctggaacccgaggacttcgctgtgtattattgtcagcaacgcagcaactggcccecctctgac
cttcggggggggaacaaaagtggagattaaaagaaccgtggecgecteccttecegtgttcatet
ttccteccatccgatgagcagectgaagteccggtacageccagegttgtgtgectgetgaacaac
ttttatcccecgggaggctaaagtgcagtggaaagtggacaatgeccctgcagageggaaatag
ccaggagtcagtgaccgaacaggatagcaaggattccacctacagcctgagcagcaccctga
cactgtctaaagccgactatgagaagcacaaggtgtatgcctgecgaggtgactcaccaggge
ctgagttctcccgtgaccaagtctttcaacaggggagaatgctga

Example polynucleotide encoding Adalimumab Fab and foralumab Fab
operably linked to inflammation-inducible promoter (SEQ ID NO:
174)

PCT/GB2024/053193

Example polynucleotides and vectors encoding adalimumab Fab and teplizumab Fab

In some embodiments, the polynucleotide or vector comprises: (a) a nucleotide sequence

encoding an adalimumab Fab; and (b) a nucleotide sequence encoding a teplizumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5 to 3: a nucleotide
sequence encoding an adalimumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide

sequence encoding a teplizumab Fab. In some embodiments, the polynucleotide or vector
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comprises from 5 to 3: a nucleotide sequence encoding an adalimumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding a

teplizumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5’ to 3: a nucleotide
sequence encoding a teplizumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding an adalimumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3: a nucleotide sequence encoding a teplizumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding an

adalimumab Fab.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an adalimumab heavy chain (e.g. VH + CH1), or a derivative thereof; an
adalimumab light chain, or a derivative thereof; a teplizumab heavy chain (e.g. VH + CH1), or
a derivative thereof; and a teplizumab light chain, or a derivative thereof, wherein the chains

are operably linked by nucleotide sequences encoding a 2A self-cleaving peptide.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 24; an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 26; an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
89; and an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 91, wherein the amino acid sequences are operably linked by
nucleotide sequences encoding a 2A self-cleaving peptide having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: the amino acid sequence of SEQ ID NO: 24; the amino acid sequence of SEQ ID
NO: 26; the amino acid sequence of SEQ ID NO: 89; and the amino acid sequence of SEQ ID
NO: 91, wherein the amino acid sequences are operably linked by nucleotide sequences

encoding the 2A self-cleaving peptide of any of SEQ ID NOs: 6-9.
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In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 188. In some embodiments, the polynucleotide or vector

comprises a nucleotide sequence encoding SEQ ID NO: 188.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which encodes an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 188. In some embodiments,

the polynucleotide or vector comprises a nucleotide sequence encoding SEQ ID NO: 188.

MATGSRTSLLLAFGLLCLPWLQEGSAEVQLVESGGGLVQPGRSLRLSCAASGEFTEFDDYAMHW
VROAPGKGLEWVSAITWNSGHIDYADSVEGRFTISRDNAKNSLY LOMNSLRAEDTAVYYCAK
VSYLSTASSLDYWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTV
SWNSGALTSGVHTFPAVLQOSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKR
RSGSGATNEFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQMTQSPSSLS
ASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRESGSGSGTDETLT
ISSLOPEDVATYYCQRYNRAPYTFGOGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLL
NNEFYPREAKVOWKVDNALQOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSEFNRGECRKRRSGSGEGRGSLLTCGDVEENPGPMATGSRTSLLLAFGLLCLPW
LOEGSAQVQLVQSGGGVVQPGRSLRLSCKASGYTFTRY TMHWVRQAPGKGLEWIGY INPSRG
YTNYNQKVKDREFTISRDNSKNTAFLOMDSLRPEDTGVY FCARYYDDHYCLDYWGQGTPVTVS
SASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY FPEPVTIVSWNSGALT SGVHTEFPAVLOSSG
LYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVRKRRSGSGATNESLLKQAGDVEENP
GPMATGSRTSLLLAFGLLCLPWLQEGSADIQMTQSPSSLSASVGDRVTITCSASSSVSYMNW
YOOTPGKAPKRWIYDTSKLASGVPSRESGSGSGTDYTEFTISSLOPEDIATYYCQQWSSNPET
FGOGTKLQITRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Example amino acid sequence encoding Adalimumab Fab and
teplizumab Fab (SEQ ID NO: 188)

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 175 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide
sequence SEQ ID NO: 175 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 175 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 175 or a fragment thereof. In some
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embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

175 or a fragment thereof.
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atggccacaggctctcggaccagcctgctgectggecttecggectgectgtgtectgecttgget
gcaagagggcagcgccgaggtgcaactggtggaaagcggecggeggectggtecagectggaa
ggtccctgagactgagctgtgeccgecageggetttaccttecgacgactacgecatgcactgg
gtgcgccaggccecctggcaagggcctggaatgggtectececgecatcacctggaatageggeca
catcgactacgccgatagcgtggaaggcagattcaccatcagccgggacaacgccaagaact
ctctgtatctgcaaatgaacagcctgcgggctgaagatacagecegtgtactattgecgeccaaa
gtgagctacctctccaccgeccagcagectggactattggggacagggcacecectggtgacegt
gtctagcgcctccacaaagggcccttectgtgtttccactggecteccaagecteccaaaagcacat
ctggaggaaccgctgccctgggctgectggttaaggactacttcecececgagectgtgacecgtyg
agctggaacagcggcgccctgacatctggtgttcataccttcececectgecgttectgecaatette
tggactctacagcctgtcttectgtggtgaccgtgeccagecagcageccttggaacacagacct
acatctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcgg
agaagcggaagcggtgctaccaacttcagecctecctgaaacaggeccggecgatgtggaggaaaa
ccctggacctatggctaccggcagcagaaccagectgectgetggecatteggecttetgtgee
tgccttggctgcaagagggctctgecgacatccagatgacccagagececttectecactgagce
gccagcgtgggcgacagagtgactattacatgcagagccagccaaggcateccggaactacct
ggcctggtatcagcagaagcccggcaaagcecccectaagectgectgatctacgecgecagecacece
tgcaaagcggcgtgcctagcagattcageggectcaggectectggecactgatttcaccectgace
atctcctctectgcaacctgaggacgtggccacatactactgccagagatacaacagagccce
atacacctttggccagggcacaaaagtggaaatcaagagaaccgtggccgctcecccagtgtgt
tcatcttccececceccagtgatgagcagectgaagtcecggecacagectetgtegtgtgectgetyg
aacaacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgecaaagegyg
caacagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagea
cactgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccac
cagggcctgagcagtcctgtgaccaagagcttcaaccggggecgagtgtecgaaagecgcaggag
tggttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggece
caatggctaccggctccagaacctccctgectgetggettteggectgetgtgtetgecttgg
ctgcaggaaggctccgecccaggtgcagectggtgcagteccggaggaggagtggtgcagececgg
cagatcccttcecgecctgagectgcaaggcttetggectacacattcaccaggtacaccatgecact
gggtgagacaggcccceccggaaagggcecctggagtggattggctatattaacceccagecagggga
tacaccaattacaatcagaaggtcaaggacaggttcaccatcagcagggacaacagtaagaa
tacagcattcctgcagatggacagcctgagaccagaggatacaggcgtgtatttttgegceca
ggtattacgatgaccactactgtctggactactgggggcagggaacaccagtgaccgtgagce
tcecgccagcacaaagggecectetgtgttecccactggecceecctecagcaagagcacctecgyg
cggaaccgccgccctgggctgtetggtgaaggactactttecctgaacctgtgacagtcaget
ggaactcaggcgccctgaccagcggagtgcataccttceccececgeecgtgectgecagagectetgge
ctgtactccctgagcagecgtggtcacagtgecccagcagcagectgggcacacagacttatat
ctgcaacgtgaaccacaagcctagcaacactaaggtcgataaaaaggtcagaaagagaagat
caggcagcggcgctaccaacttcagecttgectgaagcaggeccggecgacgtggaggagaacccce
ggcccaatggcaaccggctcaaggacttcecctgectectggetttegggectgetgtgtetgece
ctggctgcaggaggggagcgccgacatccagatgacccagtectceccatcttececctgagegceca
gcgtgggcgatcgggtcacaatcacatgttctgccagecteccagegtgagectacatgaattgg
taccagcagacccccggcaaggctcecccaaaaggtggatttacgacacctcaaagectggcaag
cggagttccctctcecggttctcecggcagecggatccggaaccgactacaccttcacaatcaget
ccctgcagecctgaagacatcgctacatattactgeccagcagtggagcagecaaccctttecace
ttcggccagggcacaaagctgcagatcaccaggaccgtggctgeccectagegtgttecatett
ccceccectcagatgagcagcectcaagagecggcacagecctcagtggtgtgectectgaacaatt
tctaccccagagaagcaaaggtgcagtggaaggtggacaatgcecctgecagteccggecaactet
caggagagcgtgacagaacaggacagtaaagactccacatatagcctgtctagcacecctgac
cctgtccaaggccgactacgagaagcacaaggtctacgcttgecgaggtgacacaccaagggce
tgtcttccecectgtcaccaagtcatttaatagaggcgaatgctga
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Example polynucleotide encoding Adalimumab Fab and teplizumab

Fab (SEQ ID NO: 175)
In some embodiments, the nucleotide sequence encoding an adalimumab Fab and the
nucleotide sequence encoding a teplizumab Fab are operably linked to an inflammation-
inducible promoter. In some embodiments, the nucleotide sequence encoding an adalimumab
Fab and the nucleotide sequence encoding a teplizumab Fab are operably linked to an
inflammation-inducible promoter comprising or consisting of a nucleotide sequence which is
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 157 or a fragment
thereof. In some embodiments, the nucleotide sequence encoding an adalimumab Fab and
the nucleotide sequence encoding a teplizumab Fab are operably linked to an inflammation-
inducible promoter comprising or consisting of the nucleotide sequence of SEQ ID NO: 157 or

a fragment thereof.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 176 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide
sequence SEQ ID NO: 176 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 176 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 176 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

176 or a fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactectgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactyg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgectcatcttgecag
atcctgcagaagttggtecgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgcecgtttctgataggca
cctattggtcttactgacatccactttgcecctttctcteccacaggtgtccaggecggeecgecat
ggccacaggctctcggaccagectgctgetggectteggectgetgtgtectgeecttggetge
aagagggcagcgccgaggtgcaactggtggaaagecggcggcecggectggtceccagectggaagyg
tcecctgagactgagctgtgeccgecageggectttaccttecgacgactacgeccatgcactgggt
gcgccaggcccctggcaagggectggaatgggtcteccgecatcacctggaatagecggeccaca
tcgactacgccgatagecgtggaaggcagattcaccatcagecgggacaacgeccaagaactet
ctgtatctgcaaatgaacagcctgcgggctgaagatacagcegtgtactattgecgecaaagt
gagctacctctccaccgccagcagectggactattggggacagggcaccctggtgacecgtgt
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ctagcgcctccacaaagggcccttectgtgttteccactggecteccaagecteccaaaagcacatet
ggaggaaccgctgcccectgggctgecctggttaaggactactteccecgagectgtgaccgtgag
ctggaacagcggcgccctgacatctggtgttcataccttececctgecgttectgecaatettetyg
gactctacagcctgtcttctgtggtgaccgtgecccagcagcagecttggaacacagacctac
atctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcggag
aagcggaagcggtgctaccaacttcagcctcecctgaaacaggccggcgatgtggaggaaaacce
ctggacctatggctaccggcagcagaaccagcctgcectgectggcatteggecttectgtgectyg
ccttggctgcaagagggctctgeccgacateccagatgacccagageccttectcactgagege
cagcgtgggcgacagagtgactattacatgcagagccagccaaggcatececggaactacctgg
cctggtatcagcagaagcccggcaaagccectaagcectgectgatctacgecgecagecacecectyg
caaagcggcgtgcctagcagattcagcggctcaggctctggcactgatttcaccectgaccecat
ctcctectctgecaacctgaggacgtggccacatactactgeccagagatacaacagagecccecat
acacctttggccagggcacaaaagtggaaatcaagagaaccgtggcecgctcececcagtgtgtte
atcttccccecccagtgatgagcagectgaagteccggcacagectectgtegtgtgectgetgaa
caacttctaccccagagaggccaaggtgcagtggaaggtggataatgececctgcaaagcggcea
acagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagecaca
ctgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccacca
gggcctgagcagtcecctgtgaccaagagcttcaaccggggecgagtgtcgaaagecgcaggagtyg
gttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggecca
atggctaccggctccagaacctccectgectgetggettteggectgetgtgtetgecttgget
gcaggaaggctccgcccaggtgcagcectggtgecagtecggaggaggagtggtgcageeccggea
gatcccttcgecctgagctgcaaggcttectggectacacattcaccaggtacaccatgcactgg
gtgagacaggcccccggaaagggcctggagtggattggectatattaaccccagecaggggata
caccaattacaatcagaaggtcaaggacaggttcaccatcagcagggacaacagtaagaata
cagcattcctgcagatggacagcectgagaccagaggatacaggcgtgtatttttgegeccagg
tattacgatgaccactactgtctggactactgggggcagggaacaccagtgaccgtgagctc
cgccagcacaaagggcccctectgtgttcecccactggeccececctecagecaagagcacctecggeg
gaaccgccgceccctgggctgtectggtgaaggactactttecctgaacctgtgacagtcagetgg
aactcaggcgccctgaccagecggagtgcataccttecececegecgtgectgcagagetectggect
gtactccctgagcagecgtggtcacagtgcecccagcagcagectgggcacacagacttatatet
gcaacgtgaaccacaagcctagcaacactaaggtcgataaaaaggtcagaaagagaagatca
ggcagcggcgctaccaacttcagcttgectgaagcaggececggecgacgtggaggagaaccecgyg
cccaatggcaaccggctcaaggacttcecctgectectggetttegggetgetgtgtetgeccet
ggctgcaggaggggagcgccgacatccagatgacccagtctceccatcttececctgagegecagce
gtgggcgatcgggtcacaatcacatgttctgeccagectccagegtgagectacatgaattggta
ccagcagacccccecggcaaggctcecccaaaaggtggatttacgacacctcaaagectggecaageg
gagttccctctcecggttctececggcagecggatccggaaccgactacaccttcacaatcagetee
ctgcagcctgaagacatcgctacatattactgccagcagtggagcagcaaccctttecacett
cggccagggcacaaagctgcagatcaccaggaccgtggectgeccectagegtgttcatcttee
ccccecctcagatgagcagctcaagageggcacagectcagtggtgtgectectgaacaattte
taccccagagaagcaaaggtgcagtggaaggtggacaatgccctgcagtcecggecaactcecteca
ggagagcgtgacagaacaggacagtaaagactccacatatagcctgtctagcaccctgaccce
tgtccaaggccgactacgagaagcacaaggtctacgcttgecgaggtgacacaccaagggctyg
tcttceccectgtcaccaagtcatttaatagaggcgaatgcectga

Example polynucleotide encoding Adalimumab Fab and teplizumab
Fab operably linked to inflammation-inducible promoter (SEQ ID
NO: 176)

PCT/GB2024/053193

Example polynucleotides and vectors encoding adalimumab Fab and visilizumab Fab

In some embodiments, the polynucleotide or vector comprises: (a) a nucleotide sequence

encoding an adalimumab Fab; and (b) a nucleotide sequence encoding a visilizumab Fab.
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In some embodiments, the polynucleotide or vector comprises from 5’ to 3: a nucleotide
sequence encoding an adalimumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding a visilizumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3: a nucleotide sequence encoding an adalimumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding a

visilizumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5 to 3: a nucleotide
sequence encoding a visilizumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding an adalimumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3’: a nucleotide sequence encoding a visilizumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding an

adalimumab Fab.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an adalimumab heavy chain (e.g. VH + CH1), or a derivative thereof; an
adalimumab light chain, or a derivative thereof; a visilizumab heavy chain (e.g. VH + CH1), or
a derivative thereof; and a visilizumab light chain, or a derivative thereof, wherein the chains

are operably linked by nucleotide sequences encoding a 2A self-cleaving peptide.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 24; an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 26; an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
100; and an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 102, wherein the amino acid sequences are operably linked
by nucleotide sequences encoding a 2A self-cleaving peptide having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9.
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In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: the amino acid sequence of SEQ ID NO: 24; the amino acid sequence of SEQ ID
NO: 26; the amino acid sequence of SEQ ID NO: 100; and the amino acid sequence of SEQ
ID NO: 102, wherein the amino acid sequences are operably linked by nucleotide sequences

encoding the 2A self-cleaving peptide of any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 189. In some embodiments, the polynucleotide or vector

comprises a nucleotide sequence encoding SEQ ID NO: 189.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which encodes an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 189. In some embodiments,

the polynucleotide or vector comprises a nucleotide sequence encoding SEQ ID NO: 189.

MATGSRTSLLLAFGLLCLPWLQEGSAEVQLVESGGGLVQPGRSLRLSCAASGEFTEFDDYAMHW
VROAPGKGLEWVSAITWNSGHIDYADSVEGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAK
VSYLSTASSLDYWGQGTLVIVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY FPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKR
RSGSGATNFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQMTQSPSSLS
ASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRESGSGSGTDETLT
ISSLOPEDVATYYCQRYNRAPYTEFGOQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLL
NNEFYPREAKVOQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSEFNRGECRKRRSGSGEGRGSLLTCGDVEENPGPMATGSRTSLLLAFGLLCLPW
LOEGSAQVQLVQSGAEVKKPGASVKVSCKASGYTFISYTMHWVRQAPGQGLEWMGY INPRSG
YTHYNQKLKDKATLTADKSASTAYMELSSLRSEDTAVYYCARSAYYDYDGFAYWGQGTLVTV
SSASTKGPSVEFPLAPCSRSTSESTAALGCLVKDY FPEPVTIVSWNSGALTSGVHTEFPAVLQSS
GLYSLSSVVTVPSSNEGTQTYTCNVDHKPSNTKVDKTVRKRRSGSGATNEFSLLKQAGDVEEN
PGPMATGSRTSLLLAFGLLCLPWLOEGSADIOMTQSPSSLSASVGDRVTITCSASSSVSYMN
WYQQKPGKAPKRLIYDTSKLASGVPSRESGSGSGTDETLTISSLOPEDFATYYCQQWSSNPP
TEGGGTKVEIKRTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEY PREAKVOWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Example amino acid sequence encoding Adalimumab Fab and
visilizumab Fab (SEQ ID NO: 189)

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 177 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide

sequence SEQ ID NO: 177 or a fragment thereof.
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In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 177 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 177 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

177 or a fragment thereof.
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atggccacaggctctcggaccagcctgctgectggectteggectgetgtgtetgecttgget
gcaagagggcagcgccgaggtgcaactggtggaaagcggcecggcecggcectggtceccagectggaa
ggtccctgagactgagctgtgeccgeccageggetttaccttecgacgactacgeccatgecactgg
gtgcgccaggccectggcaagggcectggaatgggtectececgecatcacctggaatageggeeca
catcgactacgccgatagecgtggaaggcagattcaccatcageccgggacaacgccaagaact
ctctgtatctgcaaatgaacagcctgcgggctgaagatacageccgtgtactattgecgecaaa
gtgagctacctctccaccgeccagcagectggactattggggacagggcacecctggtgacegt
gtctagcgcctccacaaagggecccttetgtgttteccactggecteccaagecteccaaaagcacat
ctggaggaaccgctgccctgggctgectggttaaggactacttcecccgagectgtgacegtyg
agctggaacagcggcgccctgacatctggtgttcataccttececctgeecgttectgecaatectte
tggactctacagcctgtcttctgtggtgaccgtgecccagecagcagecttggaacacagacct
acatctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcgg
agaagcggaagcggtgctaccaacttcagcctecctgaaacaggeccggecgatgtggaggaaaa
ccctggacctatggctaccggcagcagaaccagectgctgetggecatteggecttetgtgece
tgccttggctgcaagagggctctgeccgacateccagatgacccagageecttectcactgage
gccagcgtgggcgacagagtgactattacatgcagagccagccaaggcatcecggaactacct
ggcctggtatcagcagaagcccggcaaagcccctaagectgectgatctacgececgecagecacce
tgcaaagcggcgtgcctagcagattcageggectcaggcectcectggecactgatttcaccectgacce
atctcctctctgcaacctgaggacgtggccacatactactgccagagatacaacagagecccce
atacacctttggccagggcacaaaagtggaaatcaagagaaccgtggccgectceccagtgtgt
tcatcttcceccecccagtgatgagcagectgaagtcececggcacagectectgtegtgtgectgetyg
aacaacttctaccccagagaggccaaggtgcagtggaaggtggataatgccctgcaaagegg
caacagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagea
cactgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgecgaggtgacccac
cagggcctgagcagtcctgtgaccaagagcttcaaccggggcgagtgtcgaaagcgcaggag
tggttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggec
caatggccaccggctctecggacctececctgectgetggectteggectgetgtgtetgecectgg
ctccaggaaggctccgcecceccaggtgcagectggtgecagtetggggeccgaagtgaagaaacccgg
cgccagcgttaaggtgagctgcaaggcctcectggctacaccttcatcagectacaccatgecact
gggtgagacaggcccccecggceccagggactggaatggatggggtatatcaacccaaggtcectggg
tacacccactacaaccagaaactgaaagataaggccacgctgaccgceccgataagtctgecag
caccgcctacatggagctgagtagcecctgeggtcagaggataccgecgtgtactactgegceca
gatctgcctattacgactacgacgggtttgecctactggggacagggaacactggtgaccgtyg
agctctgcttctacgaagggcccatcecgtgttecccactggececcectgecagecgecagcaccag
cgagtccaccgccgecctgggatgectggtgaaagactactttccagagectgtgacecgtgt
cctggaattccggcgcccttaccagecggagtgcacacctttecagecgttectgecagtcececage
ggcctgtactctctgtctagecgtggtgaccgtgececcagectccaattttggecacccagaccta
cacctgcaacgtggaccacaagccatccaacactaaagtcgataagactgtgcgcaagagaa
gaagcggcagcggcgccaccaatttttecctgectgaagcaggectggagacgtcgaggagaac
ccagggcctatggctaccggcagccggacttcecctgetgetggectttgggetgetgtgect
gccctggcteccaggagggcagecgceccgatatccagatgactcagtcecceccatectecactgtecg
ccagcgtgggagatcgggtgactatcacatgtagcgcaagcagcagecgtgagctatatgaac
tggtatcagcagaagccaggaaaggccccaaagaggctgatctatgacacctccaaactgge
cagtggcgtgccttcacgtttctcecggatectggectectgggaccgacttcacecctgacaatcet
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ccagcctgcagccagaggatttegectacttactactgecagecagtggagectctaacccacceca
accttcggcggcggcaccaaggtggagatcaagagaaccgtggeccgecccatcegtgttecat
tttccctecctetgacgagcagectgaagagecggcaccgcaagtgtggtgtgectectgaata
atttctaccctcgecgaagccaaggtgcagtggaaggtggacaacgccecctgecagtececggecaat
agccaggagtccgtgaccgaacaggacagcaaggactccacatactcectgagcagcaccct
gacactgagcaaggctgactacgagaaacacaaggtctatgcctgcgaggtgacccatcagg
gcctgtcttceccectgtgacaaaaagcectttaacagaggcgaatgttga

Example polynucleotide encoding Adalimumab Fab and visilizumab

Fab (SEQ ID NO: 177)
In some embodiments, the nucleotide sequence encoding an adalimumab Fab and the
nucleotide sequence encoding a visilizumab Fab are operably linked to an inflammation-
inducible promoter. In some embodiments, the nucleotide sequence encoding an adalimumab
Fab and the nucleotide sequence encoding a visilizumab Fab are operably linked to an
inflammation-inducible promoter comprising or consisting of a nucleotide sequence which is
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 157 or a fragment
thereof. In some embodiments, the nucleotide sequence encoding an adalimumab Fab and
the nucleotide sequence encoding a visilizumab Fab are operably linked to an inflammation-
inducible promoter comprising or consisting of the nucleotide sequence of SEQ ID NO: 157 or

a fragment thereof.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 178 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide

sequence SEQ ID NO: 178 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 178 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 178 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

178 or a fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactcctgecag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactg
aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagecctttgacagectttgecctcatcttgecag
atcctgcagaagttggtcgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggeca
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cctattggtcttactgacatccactttgecctttectcectecacaggtgtccaggeggeecgecat
ggccacaggctctcggaccagectgectgectggectteggectgetgtgtectgeecttggetge
aagagggcagcgccgaggtgcaactggtggaaagcggcggcecggcectggtccagectggaagg
tccctgagactgagectgtgecgeccageggetttaccttecgacgactacgeccatgecactgggt
gcgccaggcccctggcaagggectggaatgggtctecgecatcacctggaatageggceccaca
tcgactacgccgatagecgtggaaggcagattcaccatcageccgggacaacgccaagaactcet
ctgtatctgcaaatgaacagcctgcgggctgaagatacageccgtgtactattgcecgecaaagt
gagctacctctccaccgeccagcagectggactattggggacagggcaccctggtgacegtgt
ctagcgcctccacaaagggcccttectgtgttteccactggectecaagecteccaaaagecacatet
ggaggaaccgctgcccectgggctgecctggttaaggactacttccecgagectgtgacecgtgag
ctggaacagcggcgccctgacatctggtgttcataccttececctgecgttectgecaatettetyg
gactctacagcctgtcecttctgtggtgaccgtgecccagcagcagecttggaacacagacctac
atctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcggag
aagcggaagcggtgctaccaacttcagcctcecctgaaacaggccggcgatgtggaggaaaacce
ctggacctatggctaccggcagcagaaccagcecctgctgectggecattecggecttectgtgectyg
ccttggctgcaagagggctctgecgacateccagatgacccagageccttectcactgagege
cagcgtgggcgacagagtgactattacatgcagagccagccaaggcatcececggaactacctgg
cctggtatcagcagaagcccggcaaagcccecctaagectgectgatctacgecgeccagcaceccectg
caaagcggcgtgcctagcagattcagcggctcaggctctggecactgatttcaccctgacecat
ctcctectctgecaacctgaggacgtggccacatactactgeccagagatacaacagagecccecat
acacctttggccagggcacaaaagtggaaatcaagagaaccgtggccecgctcececcagtgtgtte
atcttccccecccagtgatgagcagectgaagteccggcacagectectgtegtgtgectgetgaa
caacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgcaaagecggea
acagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagecaca
ctgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccacca
gggcctgagcagtcecctgtgaccaagagcttcaaccggggcgagtgtcgaaagecgcaggagtyg
gttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggecca
atggccaccggctctcggacctceccecectgetgetggectteggectgetgtgtetgeecctgget
ccaggaaggctccgcecccaggtgcagctggtgcagtctggggecgaagtgaagaaacccggeg
ccagcgttaaggtgagctgcaaggcecctctggctacaccttcatcagectacaccatgecactgg
gtgagacaggcccccggccagggactggaatggatggggtatatcaacccaaggtcectgggta
cacccactacaaccagaaactgaaagataaggccacgctgaccgceccgataagtctgecagea
ccgcctacatggagctgagtagectgecggtcagaggataccgeecgtgtactactgegeccaga
tctgcctattacgactacgacgggtttgectactggggacagggaacactggtgaccgtgag
ctctgcttctacgaagggcccatcegtgttcecccactggeccecectgecagecgecagcaccageg
agtccaccgccgeccctgggatgectggtgaaagactactttccagagectgtgaccgtgtee
tggaattccggcgeccecttaccagecggagtgcacaccttteccagecgttctgecagtecagegyg
cctgtactctctgtctagegtggtgaccgtgecccagectccaattttggcacccagacctaca
cctgcaacgtggaccacaagccatccaacactaaagtcgataagactgtgcgcaagagaaga
agcggcagcggcgccaccaatttttcecectgetgaagcaggctggagacgtcgaggagaacce
agggcctatggctaccggcageccggacttcecectgetgetggectttgggetgetgtgectge
cctggctccaggagggcagcgceccgatatccagatgactcagtcceccatectcactgtecgece
agcgtgggagatcgggtgactatcacatgtagecgcaagcagcagecgtgagectatatgaactyg
gtatcagcagaagccaggaaaggccccaaagaggctgatctatgacacctccaaactggeca
gtggcgtgccttcacgtttcteccggatctggectctgggaccgacttcaccectgacaatcectece
agcctgcagccagaggatttcgectacttactactgccagecagtggagectctaacccaccaac
cttcggcggeggcaccaaggtggagatcaagagaaccgtggecgecccatececgtgttecattt
tccctecctectgacgagecagectgaagageggcaccgcaagtgtggtgtgectecectgaataat
ttctaccctcgcgaagccaaggtgcagtggaaggtggacaacgccctgcagteccggecaatag
ccaggagtccgtgaccgaacaggacagcaaggactccacatactccctgagcagcaccctga
cactgagcaaggctgactacgagaaacacaaggtctatgcctgcgaggtgacccatcagggce
ctgtcttccecectgtgacaaaaagctttaacagaggcgaatgttga

Example polynucleotide encoding Adalimumab Fab and visilizumab
Fab operably linked to inflammation-inducible promoter (SEQ ID
NO: 178)

160

PCT/GB2024/053193



10

15

20

25

30

WO 2025/133635 PCT/GB2024/053193

Example polynucleotides and vectors encoding adalimumab Fab and otelixizumab Fab

In some embodiments, the polynucleotide or vector comprises: (a) a nucleotide sequence

encoding an adalimumab Fab; and (b) a nucleotide sequence encoding an otelixizumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5’ to 3. a nucleotide
sequence encoding an adalimumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding an otelixizumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3. a nucleotide sequence encoding an adalimumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding an

otelixizumab Fab.

In some embodiments, the polynucleotide or vector comprises from 5’ to 3: a nucleotide
sequence encoding an otelixizumab Fab; a nucleotide sequence encoding a 2A self-cleaving
peptide, an enzymatically cleavable peptide motif, and/or an IRES element; and a nucleotide
sequence encoding an adalimumab Fab. In some embodiments, the polynucleotide or vector
comprises from 5 to 3’: a nucleotide sequence encoding an otelixizumab Fab; a nucleotide
sequence encoding a 2A self-cleaving peptide; and a nucleotide sequence encoding an

adalimumab Fab.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an adalimumab heavy chain (e.g. VH + CH1), or a derivative thereof; an
adalimumab light chain, or a derivative thereof; an otelixizumab heavy chain (e.g. VH + CH1),
or a derivative thereof; and an otelixizumab light chain, or a derivative thereof, wherein the

chains are operably linked by nucleotide sequences encoding a 2A self-cleaving peptide.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 24; an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 26; an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99% identity, or 100% identity to SEQ ID NO:
111; and an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 113, wherein the amino acid sequences are operably linked

by nucleotide sequences encoding a 2A self-cleaving peptide having at least 70%, at least
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75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding: the amino acid sequence of SEQ ID NO: 24; the amino acid sequence of SEQ ID
NO: 26; the amino acid sequence of SEQ ID NO: 111; and the amino acid sequence of SEQ
ID NO: 113, wherein the amino acid sequences are operably linked by nucleotide sequences

encoding the 2A self-cleaving peptide of any of SEQ ID NOs: 6-9.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence
encoding an amino acid sequence having at least 70%, at least 75%, at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99% identity,
or 100% identity to SEQ ID NO: 190. In some embodiments, the polynucleotide or vector

comprises a nucleotide sequence encoding SEQ ID NO: 190.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which encodes an amino acid sequence having at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, at least 99% identity, or 100% identity to SEQ ID NO: 190. In some embodiments,
the polynucleotide or vector comprises a nucleotide sequence encoding SEQ ID NO: 190.

MATGSRTSLLLAFGLLCLPWLQEGSAEVQLVESGGGLVQPGRSLRLSCAASGFTEFDDYAMHW
VROAPGKGLEWVSAITWNSGHIDYADSVEGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAK
VSYLSTASSLDYWGQGTLVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVRKR
RSGSGATNEFSLLKQAGDVEENPGPMATGSRTSLLLAFGLLCLPWLQEGSADIQMTQSPSSLS
ASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRESGSGSGTDETLT
ISSLOPEDVATYYCQRYNRAPYTFGOGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLL
NNEYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSEFNRGECRKRRSGSGEGRGSLLTCGDVEENPGPMATGSRTSLLLAFGLLCLPW
LOEGSAEVQLLESGGGLVQPGGSLRLSCAASGEFTEFSSEFPMAWVROQAPGKGLEWVSTISTSGG
RTYYRDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKFRQYSGGEFDYWGQGTLVTVS
SASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVSWNSGALTSGVHTEFPAVLOSSG
LYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVRKRRSGSGATNESLLKQAGDVEENP
GPMATGSRTSLLLAFGLLCLPWLQEGSADIQLTQPNSVSTSLGSTVKLSCTLSSGNIENNYV
HWYQLYEGRSPTTMIYDDDKRPDGVPDRESGSIDRSSNSAFLTIHNVAIEDEATYFCHSYVS
SENVEGGGTKLTVLRQPKAAPSVILEFPPSSEELQANKATLVCLISDEYPGAVIVAWKADSSP
VKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

Example amino acid sequence encoding Adalimumab Fab and
otelixizumab Fab (SEQ ID NO: 190)

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 179 or a fragment
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thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide
sequence SEQ ID NO: 179 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 179 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 179 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

179 or a fragment thereof.

atggccacaggctctcggaccagcctgectgectggecttecggectgetgtgtectgecttgget
gcaagagggcagcgccgaggtgcaactggtggaaagecggeggcggcecctggtecagectggaa
ggtccctgagactgagctgtgeccgecageggetttaccttecgacgactacgecatgcactgyg
gtgcgccaggcccecctggcaagggcecctggaatgggtetececgecatcacctggaatageggcecea
catcgactacgccgatagecgtggaaggcagattcaccatcagcecgggacaacgccaagaact
ctctgtatctgcaaatgaacagectgcgggctgaagatacagececgtgtactattgegeccaaa
gtgagctacctctccaccgceccagcagectggactattggggacagggcaccctggtgacegt
gtctagcgcctccacaaagggceccttcectgtgtttccactggecteccaagecteccaaaagcacat
ctggaggaaccgctgccctgggctgectggttaaggactacttececcecgagectgtgacegtyg
agctggaacagcggcgccctgacatctggtgttcataccttececectgecgttetgecaatette
tggactctacagcctgtcttctgtggtgaccgtgecccagcagcageccttggaacacagacct
acatctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcgg
agaagcggaagcggtgctaccaacttcagecctectgaaacaggeccggecgatgtggaggaaaa
ccctggacctatggctaccggcagcagaaccagectgectgetggecatteggecttetgtgece
tgccttggctgcaagagggctctgeccgacatccagatgacccagagececcttectecactgage
gccagcgtgggcgacagagtgactattacatgcagagccagccaaggcatccggaactacct
ggcctggtatcagcagaagcccggcaaagcceccectaagetgectgatctacgeecgecagecacee
tgcaaagcggcgtgecctagcagattcageggectcaggectectggcactgatttcaccctgace
atctcctctcectgcaacctgaggacgtggccacatactactgccagagatacaacagagcccc
atacacctttggccagggcacaaaagtggaaatcaagagaaccgtggeccgectceccagtgtgt
tcatcttcceccececcagtgatgagcagectgaagtcecggcacagectetgtegtgtgectgetyg
aacaacttctaccccagagaggccaaggtgcagtggaaggtggataatgccctgecaaagegyg
caacagccaggagagcgtgacagagcaggacagcaaggacagcacctacagecctctctagea
cactgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgecgaggtgacccac
cagggcctgagcagtcctgtgaccaagagcttcaaccggggegagtgtecgaaagecgcaggag
tggttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatccecggcece
caatggccaccgggtctaggaccagcecctgcectgectggectteggectgetgtgtectgecctgg
ctgcaggagggctccgeccgaggtgcagectgectggaatcaggaggeggectggtgecagectgg
aggcagcctgcgectgtcatgecgcagecatctgggttcaccttectectetttecctatggect
gggtgagacaggcccccgggaagggtctggagtgggtgtctaccatttctacatctggagge
cggacctactacagagatagcgtgaagggccggttcaccatttctagagacaattccaagaa
taccctgtacctgcaaatgaatagecctgagageccgaagacactgeccgtgtattactgegeta
agttccgccagtactccggecggattcgactactggggccagggcaccctagtgacagtgtee
tccgccagcacaaaaggcccecctececgtgtttceccactggecceecectectteccaagtctacttecagyg
aggcacagccgccctgggctgecctggtgaaagattacttcectgagecececgtgaccgtgtect
ggaactcaggagccctgaccagcggcgtgcacaccttcecccageecgtgetgecagtectetgge
ctgtacagcctgtccagegtggtgactgtgccaagcteccagectgggcacccagacctacat
ctgcaatgtgaaccacaagcctagcaacacaaaggtggacaagaaagtgagaaaaagaaggt
ctggctccggecgecgaccaacttctcecectgetgaaacaggeccggggacgtggaggagaacccet
ggcccaatggccacaggctctagaaccagecctgectgectggecttteggectgetgtgectgee
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ctggctgcaggaaggctcecgeccgatatccagettacccageccaatagegtgteccacgtceac
tgggttccacagtcaagctgagttgtactctgagcagtgggaatattgagaataactacgtyg
cactggtatcagctgtacgagggtaggagccctacaaccatgatctatgacgacgacaagcg
cccagacggcgtgcecctgacagattctcececggectcaatcgacagatccagtaacteccgecttee
tgacaattcacaacgtggctattgaggacgaggccatttacttttgccactectacgtgagce
agcttcaatgtgttcggcggecgggactaagctgaccgttectgecgeccagecctaaagecgetece
aagcgtgaccctgttcccecceccecccagcagcecgaggaactgcaggccaacaaagecaccctggtgt
gcctgatcagcgatttctaccececggggeecgtgacecgttgectggaaggeccgacagecagecct
gtgaaggccggggtggagaccacaaccccectceccaagcagagcaacaacaagtacgecgcaag
ctcctacctgagcctgactcccgagcagtggaaatctcataggtecttacagttgecaggtta
cacacgaagggagcacagtggaaaaaacagtggcccccaccgaatgctcectga

Example polynucleotide encoding Adalimumab Fab and otelixizumab

Fab (SEQ ID NO: 179)
In some embodiments, the nucleotide sequence encoding an adalimumab Fab and the
nucleotide sequence encoding an otelixizumab Fab are operably linked to an inflammation-
inducible promoter. In some embodiments, the nucleotide sequence encoding an adalimumab
Fab and the nucleotide sequence encoding an otelixizumab Fab are operably linked to an
inflammation-inducible promoter comprising or consisting of a nucleotide sequence which is
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 157 or a fragment
thereof. In some embodiments, the nucleotide sequence encoding an adalimumab Fab and
the nucleotide sequence encoding an otelixizumab Fab are operably linked to an
inflammation-inducible promoter comprising or consisting of the nucleotide sequence of SEQ
ID NO: 157 or a fragment thereof.

In some embodiments, the polynucleotide or vector comprises a nucleotide sequence which
is at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, or at least 99% identical to SEQ ID NO: 180 or a fragment
thereof. In some embodiments, the polynucleotide or vector comprises the nucleotide

sequence SEQ ID NO: 180 or a fragment thereof.

In one aspect, the present invention provides a polynucleotide or vector comprising a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 180 or a fragment thereof.
Suitably, the polynucleotide or vector comprises a nucleotide sequence which is at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98%, or at least 99% identical to SEQ ID NO: 180 or a fragment thereof. In some
embodiments, the polynucleotide or vector comprises the nucleotide sequence SEQ ID NO:

180 or a fragment thereof.

tgagtcactgactcagtgagtcactgactcagtgagtaaggaattctggggactttccactyg
gggactttccactggggactttccactggggactttccactggggactttccactcecctgcag
gagcttgaataaaatgaatattagaagctgttagaataagagaaaatgacagaggaaaactg
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aaagggagaactgaaagtgggaaattcctctgaggcagaaaggaccatcccttataaatagce
acaggccatgaaggaagatcattctcactgcagcctttgacagectttgecctcatecttgecag
atcctgcagaagttggtcgtgaggcactgggcaggtaagtatcaaggttacaagacaggttt
aaggagaccaatagaaactgggcttgtcgagacagagaagactcttgegtttctgataggea
cctattggtcttactgacatccactttgecctttectcectecacaggtgtccaggeggeecgecat
ggccacaggctctcggaccagectgctgectggectteggectgetgtgtectgeecttggetge
aagagggcagcgccgaggtgcaactggtggaaagecggcggcggectggtceccagectggaagg
tccctgagactgagectgtgecgeccageggetttaccttecgacgactacgeccatgecactgggt
gcgccaggcccctggcaagggectggaatgggtctecgecatcacctggaatageggceccaca
tcgactacgccgatagecgtggaaggcagattcaccatcageccgggacaacgeccaagaactcect
ctgtatctgcaaatgaacagcctgcgggctgaagatacagececgtgtactattgecgecaaagt
gagctacctctccaccgeccagcagectggactattggggacagggcaccctggtgacegtgt
ctagcgcctccacaaagggcccttetgtgttteccactggectecaagecteccaaaagcacatet
ggaggaaccgctgcccectgggctgecctggttaaggactacttcceccgagectgtgaccgtgag
ctggaacagcggcgccctgacatctggtgttcataccttececectgecgttectgecaatettetg
gactctacagcctgtcttctgtggtgaccgtgecccagcagcagecttggaacacagacctac
atctgcaatgtgaaccacaagcctagcaacaccaaggtggacaagaaggtgagaaagcggag
aagcggaagcggtgctaccaacttcagcctcecctgaaacaggccggcgatgtggaggaaaacc
ctggacctatggctaccggcagcagaaccagcctgectgectggcattecggecttectgtgectyg
ccttggctgcaagagggctctgecgacateccagatgacccagageccttectcactgagege
cagcgtgggcgacagagtgactattacatgcagagccagccaaggcatececggaactacctgg
cctggtatcagcagaagcccggcaaagcccectaagectgectgatctacgecgecagcaceccectyg
caaagcggcgtgcctagcagattcagcggctcaggctectggecactgatttcaccctgaccat
ctcctectctgecaacctgaggacgtggccacatactactgeccagagatacaacagagecccecat
acacctttggccagggcacaaaagtggaaatcaagagaaccgtggccecgctcececcagtgtgtte
atcttcceccecccagtgatgagcagectgaagteccggcacagectectgtegtgtgectgetgaa
caacttctaccccagagaggccaaggtgcagtggaaggtggataatgcecctgcaaagecggea
acagccaggagagcgtgacagagcaggacagcaaggacagcacctacagcctctcectagecaca
ctgaccctgagcaaggccgactacgagaagcacaaggtgtacgcatgcgaggtgacccacca
gggcctgagcagtcecctgtgaccaagagcttcaaccggggecgagtgtcgaaagecgcaggagtyg
gttctggggagggcaggggaagtctactaacatgcggggacgtggaggaaaatcccggececa
atggccaccgggtctaggaccagcctgctgectggectteggectgetgtgtetgeecctgget
gcaggagggctccgccgaggtgcagectgectggaatcaggaggecggcecectggtgcagectggag
gcagcctgcgcctgtcatgecgcagecatectgggttcaccttetectettteecctatggectgg
gtgagacaggcccccgggaagggtectggagtgggtgtctaccatttectacatctggaggeeg
gacctactacagagatagcgtgaagggccggttcaccatttctagagacaattccaagaata
ccctgtacctgcaaatgaatagectgagagceccgaagacactgeccgtgtattactgegectaag
ttccgeccagtactceccggecggattecgactactggggeccagggcaccctagtgacagtgtecte
cgccagcacaaaaggcccecctcecegtgttteccactggeccecectettecaagtctacttecaggag
gcacagccgccctgggctgectggtgaaagattacttcececectgagececgtgaccgtgtectgyg
aactcaggagccctgaccagcggcgtgcacaccttcececcageecgtgectgecagtecectectggect
gtacagcctgtccagcecgtggtgactgtgeccaagctccagectgggcacccagacctacatet
gcaatgtgaaccacaagcctagcaacacaaaggtggacaagaaagtgagaaaaagaaggtct
ggctccggcgcgaccaacttctcececectgectgaaacaggececggggacgtggaggagaaccectgyg
cccaatggccacaggctctagaaccagcctgectgectggectttecggectgetgtgectgecect
ggctgcaggaaggctccgccgatatccagecttacccagecccaatagegtgteccacgtcactyg
ggttccacagtcaagctgagttgtactctgagcagtgggaatattgagaataactacgtgca
ctggtatcagctgtacgagggtaggagccctacaaccatgatctatgacgacgacaagcgcec
cagacggcgtgcctgacagattctccggctcaatcgacagatccagtaactccgecttectyg
acaattcacaacgtggctattgaggacgaggccatttacttttgccactcctacgtgagecag
cttcaatgtgttcggcggecgggactaagctgaccgttetgegeccagectaaagecgeteccaa
gcgtgaccctgttccececcccagcagecgaggaactgcaggeccaacaaagccaccetggtgtge
ctgatcagcgatttctacceccggggeccgtgaccgttgectggaaggeccgacagcagecectgt
gaaggccggggtggagaccacaaccccecctceccaagcagagcaacaacaagtacgecgcaagcet
cctacctgagectgactcccgagcagtggaaatctcataggtcttacagttgecaggttaca
cacgaagggagcacagtggaaaaaacagtggcccccaccgaatgctcctga
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Example polynucleotide encoding Adalimumab Fab and otelixizumab
Fab operably linked to inflammation-inducible promoter (SEQ ID
NO: 180)

Separate polynucleotides or vectors

In one aspect, the present invention provides a combination of: (a) a polynucleotide or vector
comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a polynucleotide or vector
comprising a nucleotide sequence encoding a CD3 inhibitor. The combination may be

provided in any suitable form, for example in the form of a kit or composition.

In one aspect, the present invention provides a combination of: (a) an AAV vector comprising
a nucleotide sequence encoding a TNF inhibitor; and (b) an AAV vector comprising a
nucleotide sequence encoding a CD3 inhibitor. The combination may be provided in any

suitable form, for example in the form of a kit or composition.

The polynucleotides or vectors may be identical in one or more aspects, except for the
nucleotide sequence encoding a TNF inhibitor or CD3 inhibitor. In some embodiments, the
polynucleotides or vectors are identical in all aspects, except for the nucleotide sequence
encoding a TNF inhibitor or CD3 inhibitor. In other embodiments, the polynucleotides or
vectors are different in one or more aspects, in addition to the nucleotide sequence encoding
a TNF inhibitor or CD3 inhibitor

In some embodiments, both polynucleotides or vectors comprise a promoter e.g. an
inflammation-inducible promoter). In some embodiments, both polynucleotides or vectors
comprise from 5’ to 3': a promoter (e.g. an inflammation-inducible promoter); and a nucleotide

sequence encoding a TNF inhibitor or a CD3 inhibitor.

In some embodiments, both polynucleotides or vectors comprise an inflammation-inducible
promoter. In some embodiments, both polynucleotides or vectors comprise from 5’ to 3. an
inflammation-inducible promoter; and a nucleotide sequence encoding a TNF inhibitor or a
CD3 inhibitor.

In preferred embodiments, both polynucleotides or vectors further comprise a polyadenylation
sequence. In some embodiments, both polynucleotides or vectors comprise from 5’ to 3”: a
promoter (e.g. an inflammation-inducible promoter); a nucleotide sequence encoding a TNF

inhibitor or a CD3 inhibitor; and a polyadenylation sequence.

In some embodiments, both polynucleotides or vectors further comprise one or more ITRs. In
preferred embodiments, both vectors are AAV vectors. In some embodiments, both AAV

genomes comprise from 5’ to 3': a 5’ ITR; an inflammation inducible promoter; a nucleotide
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sequence encoding a TNF inhibitor or a CD3 inhibitor; and a 3’ ITR. In some embodiments,
both AAV genomes comprise from 5’ to 3’ a 5 ITR; an inflammation inducible promoter; a
nucleotide sequence encoding a TNF inhibitor or a CD3 inhibitor; a polyadenylation sequence;
and a 3’ ITR. In some embodiments, both AAV genomes comprise from 5 to 3. a 5’ ITR; an
inflammation inducible promoter; a nucleotide sequence encoding a TNF inhibitor or a CD3
inhibitor; a WPRE; a polyadenylation sequence and a 3’ ITR. In some embodiments, both AAV
genomes comprise from 5 to 3 a 5’ ITR; an inflammation inducible promoter; an intron; a
nucleotide sequence encoding a TNF inhibitor or a CD3 inhibitor; a WPRE; a polyadenylation
sequence; and a 3’ ITR. In some embodiments, both AAV genomes comprise from 5 to 3’: a
5 ITR; an inflammation inducible promoter; an intron; a nucleotide sequence encoding a TNF
inhibitor or a CD3 inhibitor; a WPRE; a polyadenylation sequence; a sequence encoding an

inflammation-inhibiting oligonucleotide; and a 3’ ITR.

In preferred embodiments, both vectors are AAV vector particles. In some embodiments, both
AAV vector particles are pseudotyped to confer ocular tissue tropism. In some embodiments,
both AAV vector particles comprise AAV2 capsid proteins or AAV2 capsid variant proteins,
optionally wherein the AAV2 capsid variant is selected from any of: AAV2.tYF, AAV2.7m8,
R100, AAV2.GL and AAV2.NN.

Example polynucleotides or vectors encoding TNF inhibitor

A polynucleotide or vector encoding a TNF inhibitor may comprise from 5’ to 3’: a promoter
(e.g. an inflammation-inducible promoter) and a nucleotide sequence encoding a TNF
inhibitor.

The polynucleotide or vector may further comprise any other suitable elements, such as any
other elements described herein or one or more spacer sequence. The spacer sequence(s)
may comprise, for example, at least one (e.g. 1,2, 3,4, 5, 6, 7, 8, 9, 10), at least two, at least
three, at least four, at least five, at least six, at least seven, at least eight, at least nine, or at
least ten nucleotide bases. A spacer sequence may comprise a restriction site to enable the

insertion of one or more further elements.

In preferred embodiments, the vector encoding a TNF inhibitor is an AAV vector. In some
embodiments, the AAV genome comprises from 5 to 3’ a 5" ITR; an inflammation inducible
promoter; a nucleotide sequence encoding a TNF inhibitor; and a 3 ITR. In some
embodiments, the AAV genome comprises from 5’ to 3’ a 5" ITR; an inflammation inducible
promoter; a nucleotide sequence encoding a TNF inhibitor; a polyadenylation sequence; and
a 3 ITR. In some embodiments, the AAV genome comprises from 5 to 3. a 5 ITR; an

inflammation inducible promoter; a nucleotide sequence encoding a TNF inhibitor; a WPRE;
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a polyadenylation sequence and a 3’ ITR. In some embodiments, the AAV genome comprises
from 5 to 3. a 5’ ITR; an inflammation inducible promoter; an intron; a nucleotide sequence
encoding a TNF inhibitor; a WPRE; a polyadenylation sequence; and a 3’ ITR. In some
embodiments, the AAV genome comprises from 5 to 3’ a 5’ ITR; an inflammation inducible
promoter; an intron; a nucleotide sequence encoding a TNF inhibitor;, a WPRE; a
polyadenylation sequence; a sequence encoding an inflammation-inhibiting oligonucleotide;
and a 3’ ITR.

In some embodiments, an AAV genome encoding a TNF inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 181 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to SEQ ID NO: 181 or a fragment thereof. In some
embodiments, the AAV genome comprises or consists of the nucleotide sequence SEQ ID
NO: 181 or a fragment thereof.

ctgcgcgctcecgcectegetecactgaggeccgececcgggcaaagececgggegtegggegacctttgg
tcgccecggectcagtgagcgagecgagecgegcagagagggagtggeccaactceccatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtagecatgectectaggaag
atcggaattcgcccttaagctagectgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttcce
actggggactttccactcctgcaggagcttgaataaaatgaatattagaagectgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaagtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcagecttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtegtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtcgagacagaga
agactcttgcgtttctgataggcacctattggtcttactgacatccactttgecectttectecte
cacaggtgtccaggcggccgccatggccacaggctctecggaccagectgectgetggectteg
gcctgctgtgtcectgecttggectgcaagagggcagecgecgaggtgcaactggtggaaagecggce
ggcggcctggtccagectggaaggtcecctgagactgagetgtgecgecageggetttacctt
cgacgactacgccatgcactgggtgcgeccaggccecctggcaagggectggaatgggtcteeg
ccatcacctggaatagcggccacatcgactacgccgatagegtggaaggcagattcaccatce
agccgggacaacgccaagaactctctgtatctgcaaatgaacagecctgecgggectgaagatac
agccgtgtactattgcgeccaaagtgagctacctcteccacecgeccagcagectggactattggg
gacagggcaccctggtgaccgtgtctagecgecctccacaaagggeccttcectgtgttteccactyg
gctccaagctccaaaagcacatctggaggaaccgctgcectgggcectgectggttaaggacta
cttcceccgagectgtgaccgtgagectggaacageggegecctgacatctggtgttecataccet
tccectgecegttetgecaatecttectggactctacagectgtettectgtggtgaccgtgececage
agcagccttggaacacagacctacatctgcaatgtgaaccacaagcctagcaacaccaaggt
ggacaagaaggtgagaaagcggagaagcggaagcggtgctaccaacttcagecctectgaaac
aggccggcgatgtggaggaaaaccctggacctatggctaccggcagcagaaccagectgectyg
ctggcattcggececttcectgtgectgecttggectgecaagagggectctgecgacatccagatgac
ccagagcccttcctcactgagcecgceccagecgtgggecgacagagtgactattacatgcagagcececa
gccaaggcatccggaactacctggecctggtatcagcagaageccecggcaaagcecccecctaagcetyg
ctgatctacgccgccagcaccctgcaaagecggegtgectagecagattcageggectcaggcete
tggcactgatttcaccctgaccatctcecctectetgecaacctgaggacgtggeccacatactact
gccagagatacaacagagccccatacacctttggccagggcacaaaagtggaaatcaagaga
accgtggccgctcccagtgtgttcatcttceccececececcagtgatgagcagctgaagtececggcecac
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agcctctgtegtgtgectgetgaacaacttctacceccagagaggccaaggtgcagtggaagyg
tggataatgccctgcaaagcggcaacagccaggagagcgtgacagagcaggacagcaaggac
agcacctacagcctctctagcacactgaccctgagcaaggccgactacgagaagcacaaggt
gtacgcatgcgaggtgacccaccagggcctgagcagtcecctgtgaccaagagettcaaccggg
gcgagtgttacccatacgatgttccagattacgcttgataagcttggatccaatcaacctet
ggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctat
gtggatacgctgctttaatgcctttgtatcatgctattgecttcececgtatggetttecatttte
tccteccttgtataaatecctggttgetgtectetttatgaggagttgtggeccegttgtcaggea
acgtggcgtggtgtgcactgtgtttgctgacgcaacccecccactggttggggcattgeccaceca
cctgtcagctectttceccgggactttegetttcecececctecctattgecacggeggaactecate
gccgcctgecttgececgetgectggacaggggcecteggectgttgggecactgacaattecegtggt
gttgtcggggaaatcatcgtceccttteccttggetgetegectgtgttgecacctggattetge
gcgggacgtceccttctgctacgteccectteggeectcaatccageggaccttecttececgegge
ctgctgccggectectgeggectettececgegtecttegagatectgectegactgtgecttcectagt
tgccagccatctgttgtttgccectececcecegtgecttecttgaccctggaaggtgecactece
cactgtcctttcctaataaaatgaggaaattgcatcgecattgtctgagtaggtgtcattcta
ttctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcat
gctggggaggtacctttagggttagggttagggttagggaaaaatttagggttagggttagg
gttagggaaaaatttagggttagggttagggttagggaaaaatgcagcggtaagttcccatc
caggttttttgcagcggtaagttcccatccaggttttttgcagecggtaagttecccatceccagg
tttttctcgagttaagggcgaattecccgataaggatecttectagagecatggctacgtagata
agtagcatggcgggttaatcattaactacaaggaacccctagtgatggagttggceccactcce
tctctgcgcecgectegectegectcactgaggecgggcgaccaaaggtcgecccgacgeccgggett

tgcccgggecggcecctcagtgagecgagecgagecgegeag
Example ARV vector encoding adalimumab Fab (SEQ ID NO: 181)

In some embodiments, an AAV genome encoding a TNF inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 182 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least AAV genome % identical to SEQ ID NO: 182 or a fragment thereof. In
some embodiments, the vector comprises or consists of the nucleotide sequence SEQ ID NO:

182 or a fragment thereof.

ctgcgecgctegectegectcactgaggeccgeeccgggcaaagecececgggegtegggegacetttgg
tcgcceggectcagtgagcgagecgagecgecgcagagagggagtggceccaactceccatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtagecatgectctaggaag
atcggaattcgcccttaagctagectgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttece
actggggactttccactcctgcaggagcttgaataaaatgaatattagaagectgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaagtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcageccttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtecgtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtecgagacagaga
agactcttgcgtttctgataggcacctattggtcttactgacatccactttgecectttectcecte
cacaggtgtccaggcggccgccatggcaacaggtagtcgaaccagecctattactggectteg
gtctcctgtgtctgcecctggettcaagagggetectgectgaggtgaaactggaggaaagtgga
ggaggcctcgttcaaccaggcggctccatgaagectgtecgtgtgtggecatctggettecatett
cagcaatcactggatgaactgggtcaggcaatctcctgagaaggggctagagtgggtggcgg
agatccgctcaaaatcaatcaattccgeccacacattatgcagagtcagtaaaagggecggtte
accatttctagagatgacagcaaaagcgccgtgtacctccagatgaccgacctgecgaacaga
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ggacactggggtctactactgctceccggaactactatggctccacctatgactactggggece
aagggaccacattgacagtatcctcagcctccactaaaggtccttcagtgttteccgetgget
ccctcecctceccaaaagtacgtcaggecggcaccgctgetectgggetgtectggtgaaggattactt
ccctgaacctgtgactgtttcctggaacagtggageccttgacttcaggagtccacacattte
cggcagtgctccagagcagtggtctctattcecctaagecagtgtagtgacecgtgecctctage
agcctcggaacccagacatacatctgcaatgtcaatcacaagccaagcaatacaaaagtgga
caagaaggttaggaagcggcgttccgggagecggggctacgaatttttecattgectcaagecaag
cgggagatgtggaggagaaccctggccccatggeccacgggaagtecggacttecttactacte
gcctttggtecttetttgettgecatggectccaggagggtagtgcagacattectectgaccea
gtccccectgctatecttgtectgtectececcececggagagegegtectecttetettgecagagetteee
agtttgtgggcagcagcattcactggtatcagcagagaacaaatggatcaccaaggcttttyg
atcaagtatgcttcagaaagcatgagtgggataccatccaggtttagtggaagtggctctgg
tactgacttcactctctctataaacacggtggaaagcgaagatattgctgactattactgtce
agcaaagccatagctggccatttacttttggatcagggaccaacctggaagtcaagagaact
gtggccgcgecttecggtttttattttcecececcecatectgatgaacagectgaagageggtacage
cagtgtagtgtgcctgctcaacaacttctaccctagagaageccaaggtgcagtggaaggteg
acaatgcattacagagcgggaacagccaggaaagtgttactgagcaggatagcaaggacagce
acctactctctgtctagcacactcactttgtctaaagcagattatgagaaacataaagttta
tgcctgtgaagttacccaccagggecctgagcagteccecgtcaccaagtetttcaaccgegggyg
agtgctacccatacgatgttccagattacgcttgataagcttggatccaatcaacctcectgga
ttacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtyg
gatacgctgctttaatgcctttgtatcatgctattgctteccecgtatggectttcattttetee
tccttgtataaatcctggttgectgtctectttatgaggagttgtggeccecgttgtcaggcaacy
tggcgtggtgtgcactgtgtttgctgacgcaaccecccactggttggggcattgecaccacct
gtcagctccttteccgggactttecgetttecececteecctattgeccacggecggaactcategece
gcctgeccttgeccececgectgectggacaggggctecggetgttgggcactgacaattececgtggtgtt
gtcggggaaatcatcgtcectttecttggectgetecgectgtgttgecacctggattectgegeg
ggacgtccttctgctacgtcececctteggeecctcaateccageggaccttecttecegeggectyg
ctgccggctcectgecggectectteegegtettecgagatectgectecgactgtgecttectagttge
cagccatctgttgtttgcceccteccececgtgecttecttgacecctggaaggtgeccacteccac
tgtcctttcctaataaaatgaggaaattgcatcgecattgtctgagtaggtgtcattcectatte
tggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggecatget
ggggaggtacctttagggttagggttagggttagggaaaaatttagggttagggttagggtt
agggaaaaatttagggttagggttagggttagggaaaaatgcagcggtaagttcccatccag
gttttttgcagcggtaagttcccatccaggttttttgcageggtaagttceccateccaggttt
ttctcgagttaagggcgaattcccgataaggatcttectagagecatggctacgtagataagt
agcatggcgggttaatcattaactacaaggaacccctagtgatggagttggeccactcecctet
ctgcgcgctcecgectegcectcactgaggeccgggecgaccaaaggtecgecccgacgeccgggetttge

ccgggcecggcctcagtgagcgagegagecgegead
Example ARV vector encoding infliximab Fab (SEQ ID NO: 182)

Example polynucleotides or vectors encoding CD3 inhibitor

A polynucleotide or vector encoding a CD3 inhibitor may comprise from 5’ to 3’: a promoter
(e.g. an inflammation-inducible promoter) and a nucleotide sequence encoding a CD3

inhibitor.

The polynucleotide or vector may further comprise any other suitable elements, such as any
other elements described herein or one or more spacer sequence. The spacer sequence(s)
may comprise, for example, at least one (e.g. 1, 2, 3, 4, 5,6, 7, 8, 9, 10), at least two, at least

three, at least four, at least five, at least six, at least seven, at least eight, at least nine, or at
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least ten nucleotide bases. A spacer sequence may comprise a restriction site to enable the
insertion of one or more further elements.

In preferred embodiments, the vector encoding a CD3 inhibitor is an AAV vector. In some
embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation inducible
promoter; a nucleotide sequence encoding a CD3 inhibitor; and a 3 ITR. In some
embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation inducible
promoter; a nucleotide sequence encoding a CD3 inhibitor; a polyadenylation sequence; and
a 3 ITR. In some embodiments, the AAV genome comprises from 5 to 3: a 5 ITR; an
inflammation inducible promoter; a nucleotide sequence encoding a CD3 inhibitor; a WPRE;
a polyadenylation sequence and a 3’ ITR. In some embodiments, the AAV genome comprises
from 5’ to 3. a 5’ ITR; an inflammation inducible promoter; an intron; a nucleotide sequence
encoding a CD3 inhibitor; a WPRE; a polyadenylation sequence; and a 3’ ITR. In some
embodiments, the AAV genome comprises from 5’ to 3’: a 5’ ITR; an inflammation inducible
promoter; an intron; a nucleotide sequence encoding a CD3 inhibitor;, a WPRE; a
polyadenylation sequence; a sequence encoding an inflammation-inhibiting oligonucleotide;
and a 3’ ITR.

In some embodiments, an AAV genome encoding a CD3 inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 183 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to SEQ ID NO: 183 or a fragment thereof. In some
embodiments, the AAV genome comprises or consists of the nucleotide sequence SEQ ID

NO: 183 or a fragment thereof.

ctgcgecgctegcectegectcactgaggeccgeeccgggcaaagecececgggegtegggegacetttgg
tcgccecggectcagtgagecgagecgagecgecgcagagagggagtggccaactcecatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtagecatgectectaggaag
atcggaattcgcccttaagctagctgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttcce
actggggactttccactcecctgcaggagcttgaataaaatgaatattagaagctgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaadgtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcageccttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtecgtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtcecgagacagaga
agactcttgcgtttctgataggcacctattggtcttactgacatccactttgecctttcectcecte
cacaggtgtccaggcggccgccatggctaccggectctaggacctcactgectgectggectteg
gcctgectgtgectgecectggetgcaggagggcagegeccaggteccagetggtggagagegge
gggggcgtggtgcagccecggcagaagectgeggctgagetgtgecgecageggattcaagtt
tagcggctacgggatgcactgggtcaggcaggctectggaaagggactggagtgggtggcag
tgatctggtatgatggctccaagaaatactacgtcgacagecgtgaaaggacgcttcaccatce
agcagggataacagcaagaatacactgtacctgcagatgaacagcctgagagcagaggatac
agccgtgtactactgcecgeccaggcagatgggctactggcacttcgacctatgggggaggggta
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cactggtgaccgtgagctccgcatccaccaaagggccecctectgtgttecececctggeceecctee
agcaagtccacctctggaggaaccgctgeccctgggectgtectggtgaaagattattttccaga
gcctgtcaccgtgtcttggaactceccggegectcectgacatccggegtgcacacatteceecgecg
tgctgcagagctctggecctcectacagecctgtecttectgtggtgacagtgeccagectecagectyg
gggacccagacctatatctgcaacgtgaaccacaagccatctaacaccaaagtggataaacyg
ggtgaggaagaggaggtccggctcecggcgccacaaacttttectectgetgaagcaggecgggyg
acgtggaggagaaccccggcccaatggccaccggttcectagaaccagecctgetgetggecttt
ggcctgctgtgcecctgecttggectgecaggagggcagegetgaaattgtgectgacacagtcectece
cgccaccctgtcecctgteccececggegagagggcecacactgagectgtagggeccagecagteeg
tgagcagctatctggcctggtaccagcagaaacccggacaggccccaagactgetgatttat
gacgcctccaacagagctacgggcatccccecgetegetttteccggcagecggaagecgggacaga
cttcactctgaccattagctcactggaacccgaggacttcgetgtgtattattgtcagcaac
gcagcaactggccccctectgaccttecggggggggaacaaaagtggagattaaaagaacegtyg
gccgctcececttecegtgttecatectttecteccateccgatgagecagectgaagtececggtacagecag
cgttgtgtgcctgctgaacaacttttatcceccgggaggctaaagtgcagtggaaagtggaca
atgccctgcagagcggaaatagccaggagtcagtgaccgaacaggatagcaaggattccacce
tacagcctgagcagcaccctgacactgtctaaagccgactatgagaagcacaaggtgtatge
ctgcgaggtgactcaccagggcctgagttctcececgtgaccaagtctttcaacaggggagaat
gctgataagcttggatccaatcaacctctggattacaaaatttgtgaaagattgactggtat
tcttaactatgttgctceccttttacgctatgtggatacgectgetttaatgectttgtatecatyg
ctattgcttcccgtatggctttcattttctectecttgtataaatectggttgetgtctett
tatgaggagttgtggccecgttgtcaggcaacgtggecgtggtgtgcactgtgtttgectgacge
aacccccactggttggggcattgccaccacctgtcagectecttteccgggactttegetttece
ccctcecectattgeccacggeggaactcatecgececgectgecttgecegetgetggacagggget
cggctgttgggcactgacaatteccgtggtgttgteggggaaatcatecgtectttececttgget
gctcgecctgtgttgeccacctggattectgegecgggacgtecttectgectacgteecectteggcecce
tcaatccagcggaccttecttecececgeggectgectgecggetetgeggectettecgegtett
cgagatctgcctcgactgtgeccttctagttgeccageccatectgttgtttgecececteececegtyg
ccttcecttgaccctggaaggtgcecactcecccactgtecctttectaataaaatgaggaaattge
atcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagg
gggaggattgggaagacaatagcaggcatgctggggaggtacctttagggttagggttaggg
ttagggaaaaatttagggttagggttagggttagggaaaaatttagggttagggttagggtt
agggaaaaatgcagcggtaagttcccatccaggttttttgcageggtaagttceccatccagyg
ttttttgcagcggtaagttcccatccaggtttttectcgagttaagggcgaattceccgataag
gatcttcctagagcatggctacgtagataagtagcatggcgggttaatcattaactacaagg
aacccctagtgatggagttggccactcececctetectgegegetegetecgetcactgaggeeggyg
cgaccaaaggtcgcccgacgccecgggctttgecececgggeggectcagtgagecgagecgagegeg
cag

Example AAV vector encoding foralumab Fab (SEQ ID NO: 183)

In some embodiments, an AAV genome encoding a CD3 inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 184 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least AAV genome % identical to SEQ ID NO: 184 or a fragment thereof. In
some embodiments, the vector comprises or consists of the nucleotide sequence SEQ ID NO:

184 or a fragment thereof.

ctgcgcgctcgcectecgctcactgaggeccgeccgggcaaageccgggecgtecgggegacctttgg
tcgccecggectcagtgagcgagecgagecgegcagagagggagtggeccaacteccatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtagecatgectectaggaag
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atcggaattcgcceccttaagctagectgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttce
actggggactttccactcctgcaggagcttgaataaaatgaatattagaagctgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaagtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcagecttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtecgtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtcgagacagaga
agactcttgcgtttctgataggcacctattggtcttactgacatccactttgeccectttcectcecte
cacaggtgtccaggcggccgccatggctaccggctceccagaaccteecctgetgetggettteg
gcctgctgtgtcectgeccecttggectgecaggaaggectcecgeccaggtgcagetggtgecagtecegga
ggaggagtggtgcagcccggcagatcceccttecgectgagetgcaaggecttectggectacacatt
caccaggtacaccatgcactgggtgagacaggcccccggaaagggecctggagtggattgget
atattaaccccagcaggggatacaccaattacaatcagaaggtcaaggacaggttcaccatc
agcagggacaacadgtaagaatacagcattcctgcagatggacagcctgagaccagaggatac
aggcgtgtatttttgcgccaggtattacgatgaccactactgtctggactactgggggcagg
gaacaccagtgaccgtgagctccgeccagcacaaagggcecccectcectgtgttececcactggececcee
tccagcaagagcacctcececggecggaaccgecgecctgggetgtectggtgaaggactactttee
tgaacctgtgacagtcagctggaactcaggcgccctgaccagcggagtgcatacctteceeceg
ccgtgctgcagagcectctggectgtactcececctgagcagecgtggtcacagtgecccagcagecagce
ctgggcacacagacttatatctgcaacgtgaaccacaagcctagcaacactaaggtcgataa
aaaggtcagaaagagaagatcaggcagcggcgctaccaacttcagecttgectgaagcaggecyg
gcgacgtggaggagaaccccggcccaatggcaaccggctcaaggacttceccectgetectgget
ttcgggctgctgtgtctgececctggectgecaggaggggagecgecgacateccagatgacccagtce
tccatcttcecectgagegecagegtgggegategggtcacaatcacatgttetgecageteea
gcgtgagctacatgaattggtaccagcagaccccecggcaaggctcecccaaaaggtggatttac
gacacctcaaagctggcaagcggagttccctcectecggttectececggcagecggateccggaaccga
ctacaccttcacaatcagctccctgcagectgaagacatcgectacatattactgeccagecagt
ggagcagcaaccctttcaccttecggeccagggcacaaagctgcagatcaccaggacecgtgget
gcccctagcecgtgttecatctteccececctcagatgagcagectcaagageggecacagectecagt
ggtgtgcctcctgaacaatttctaccccagagaagcaaaggtgcagtggaaggtggacaatyg
ccctgecagtcececggecaactctcaggagagegtgacagaacaggacagtaaagactccacatat
agcctgtctagcaccctgaccctgtccaaggeccgactacgagaagcacaaggtctacgettyg
cgaggtgacacaccaagggctgtcttccecectgtcaccaagtcatttaatagaggcgaatget
gataagcttggatccaatcaacctctggattacaaaatttgtgaaagattgactggtattct
taactatgttgctccttttacgctatgtggatacgctgetttaatgectttgtatcatgecta
ttgcttcccgtatggectttcattttctectecttgtataaatcctggttgetgtetetttat
gaggagttgtggcccgttgtcaggcaacgtggecgtggtgtgcactgtgtttgectgacgcaac
ccccactggttggggcattgccaccacctgtcagetecctttecgggactttegetttecece
tccctattgecacggecggaactcatcgecgectgecttgececgetgetggacaggggetegyg
ctgttgggcactgacaattccgtggtgttgtcggggaaatcatecgtecectttecttggetget
cgcctgtgttgccacctggattectgegecgggacgtececttetgectacgtecctteggecctea
atccagcggaccttccttcecececgeggectgectgecggectectgeggectettecgegtettega
gatctgcctcgactgtgecttctagttgeccagecatectgttgtttgececctecececegtgect
tccttgaccctggaaggtgceccactceccactgtectttecctaataaaatgaggaaattgecatce
gcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaaggggyg
aggattgggaagacaatagcaggcatgctggggaggtacctttagggttagggttagggtta
gggaaaaatttagggttagggttagggttagggaaaaatttagggttagggttagggttagg
gaaaaatgcagcggtaagttcccatccaggttttttgcagecggtaagttccecateccaggttt
tttgcagcggtaagttcccatccaggtttttctcgagttaagggcgaatteccecgataaggat
cttcctagagcatggctacgtagataagtagcatggcgggttaatcattaactacaaggaac
ccctagtgatggagttggecactcecctectetgegegetegetegetecactgaggecgggega
ccaaaggtcgcccgacgcccgggctttgeeccgggeggectcagtgagecgagecgagegegecag

Example AAV vector encoding teplizumab Fab (SEQ ID NO: 184)
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In some embodiments, an AAV genome encoding a CD3 inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 185 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to SEQ ID NO: 185 or a fragment thereof. In some
embodiments, the AAV genome comprises or consists of the nucleotide sequence SEQ ID

NO: 185 or a fragment thereof.

ctgcgcgctegctegectecactgaggeccgeeccgggcaaageececgggegtegggegacctttgg
tcgccecggectcagtgagecgagcgagcgecgcagagagggagtggceccaactecatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtageccatgctctaggaag
atcggaattcgcceccttaagctagectgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttce
actggggactttccactcctgcaggagcttgaataaaatgaatattagaagctgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaagtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcagecttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtecgtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtcgagacagaga
agactcttgecgtttctgataggcacctattggtcttactgacatccactttgecectttcectecte
cacaggtgtccaggcggccgccatggccaccggctcecteggaccteecctgetgetggectteg
gcctgctgtgtcectgececctggecteccaggaaggectcecegeccaggtgcagetggtgecagtectggyg
gccgaagtgaagaaacccggcgceccagcecgttaaggtgagectgcaaggectectggetacacctt
catcagctacaccatgcactgggtgagacaggccccecggceccagggactggaatggatggggt
atatcaacccaaggtctgggtacacccactacaaccagaaactgaaagataaggccacgctyg
accgccgataagtctgccagcaccgcctacatggagctgagtagectgeggtcagaggatac
cgccgtgtactactgecgeccagatctgectattacgactacgacgggtttgectactggggac
agggaacactggtgaccgtgagctctgcttctacgaagggcccatcegtgttcececcactggece
ccctgcagceccgcagcaccagcgagtceccaccgecgecctgggatgectggtgaaagactactt
tccagagcctgtgaccgtgtcecctggaatteccggegeccttaccagecggagtgcacaccttte
cagccgttctgcagtccagecggecctgtactctectgtectagegtggtgaccgtgececcagetcece
aattttggcacccagacctacacctgcaacgtggaccacaagccatccaacactaaagtcga
taagactgtgcgcaagagaagaagcggcagcggcgcecaccaatttttecectgectgaagecagyg
ctggagacgtcgaggagaacccagggcctatggctaccggcagceccggacttececctgetgetyg
gcctttgggctgectgtgectgececctggectccaggagggcagegecgatatccagatgactea
gtcccecatcctecactgteccgecagegtgggagatecgggtgactatcacatgtagegcaagea
gcagcgtgagctatatgaactggtatcagcagaagccaggaaaggccccaaagaggctgatce
tatgacacctccaaactggccagtggcgtgeccttcacgtttecteccggatectggetectgggac
cgacttcaccctgacaatctccagcctgecageccagaggatttecgetacttactactgecage
agtggagctctaacccaccaaccttcggecggeggcaccaaggtggagatcaagagaacedgtyg
gccgccccatcecgtgttecattttecectecectectgacgagecagectgaagagecggcaccgecaag
tgtggtgtgcctcctgaataatttctaccctecgecgaageccaaggtgcagtggaaggtggaca
acgccctgcagtceccggcaatagccaggagtcegtgaccgaacaggacagcaaggactccaca
tactcecctgagcagcaccctgacactgagcaaggctgactacgagaaacacaaggtctatge
ctgcgaggtgacccatcagggcctgtctteccectgtgacaaaaagctttaacagaggcgaat
gttgataagcttggatccaatcaacctctggattacaaaatttgtgaaagattgactggtat
tcttaactatgttgctceccttttacgctatgtggatacgectgetttaatgectttgtatecatyg
ctattgcttcccgtatggctttecattttctecctecttgtataaatectggttgetgtctett
tatgaggagttgtggcccgttgtcaggcaacgtggecgtggtgtgcactgtgtttgectgacge
aacccccactggttggggcattgccaccacctgtcagectecttteccgggactttegetttec
ccctcecectattgeccacggecggaactcatecgececgectgecttgecegetgetggacagggget
cggctgttgggcactgacaatteccgtggtgttgtecggggaaatcatecgtecttteecttgget
gctcgecctgtgttgeccacctggattectgegecgggacgtecttectgectacgtececectteggcecce
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tcaatccagcggaccttectteccecgeggectgectgecggetetgeggectettecgegtett
cgagatctgcctcgactgtgeccttctagttgccageccatectgttgtttgececcteececcegtyg
ccttcecttgaccctggaaggtgccactcecccactgtectttectaataaaatgaggaaattge
atcgcattgtctgagtaggtgtcattctattcectggggggtggggtggggcaggacagcaagg
gggaggattgggaagacaatagcaggcatgctggggaggtacctttagggttagggttaggg
ttagggaaaaatttagggttagggttagggttagggaaaaatttagggttagggttagggtt
agggaaaaatgcagcggtaagttcccatccaggttttttgcagecggtaagttcccatccagg
ttttttgcagcggtaagttcccateccaggtttttctecgagttaagggecgaattcccgataag
gatcttcctagagcatggctacgtagataagtagcatggecgggttaatcattaactacaagg
aacccctagtgatggagttggccactceccecctectectgegegetegetecgetcactgaggeecggyg
cgaccaaaggtcgcccgacgcceccgggctttgecececgggeggectcagtgagecgagecgagcecgeg
cag

Example AAV vector encoding visilizumab Fab (SEQ ID NO: 185)

In some embodiments, an AAV genome encoding a CD3 inhibitor comprises or consists of a
nucleotide sequence which is at least 70% identical to SEQ ID NO: 186 or a fragment thereof.
Suitably, the AAV genome comprises or consists of a nucleotide sequence which is at least
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% identical to SEQ ID NO: 186 or a fragment thereof. In some
embodiments, the AAV genome comprises or consists of the nucleotide sequence SEQ ID

NO: 186 or a fragment thereof.

ctgcgcgctecgctegectcactgaggeccgececcgggcaaagecececgggegtegggegacctttgg
tcgccecggectcagtgagcgagecgagecgecgcagagagggagtggccaactceccatcactaggg
gttccttgtagttaatgattaacccgccatgctacttatctacgtagecatgectectaggaag
atcggaattcgcccttaagctagctgagtcactgactcagtgagtcactgactcagtgagta
aggaattctggggactttccactggggactttccactggggactttccactggggactttcc
actggggactttccactcctgcaggagcttgaataaaatgaatattagaagectgttagaata
agagaaaatgacagaggaaaactgaaagggagaactgaaagtgggaaattcctctgaggcag
aaaggaccatcccttataaatagcacaggccatgaaggaagatcattctcactgcageccttt
gacagcctttgcctcatcttgcagatcctgcagaagttggtecgtgaggcactgggcaggtaa
gtatcaaggttacaagacaggtttaaggagaccaatagaaactgggcttgtecgagacagaga
agactcttgcgtttctgataggcacctattggtcttactgacatccactttgecectttetcecte
cacaggtgtccaggcggccgccatggccaccgggtctaggaccagecctgectgetggectteg
gcctgcectgtgtctgececctggectgecaggagggectececgecgaggtgcagectgetggaatcagga
ggcggcectggtgcagecctggaggcagectgegectgtcatgegecagecatectgggttcacctt
ctcctectttecectatggectgggtgagacaggcececcecgggaagggtectggagtgggtgteta
ccatttctacatctggaggccggacctactacagagatagecgtgaagggccggttcaccatt
tctagagacaattccaagaataccctgtacctgcaaatgaatagcctgagagccgaagacac
tgccgtgtattactgecgctaagtteccgecagtactececggeggattcgactactggggecagyg
gcaccctagtgacagtgtcctceccgeccagcacaaaaggccectecegtgttteccactggeccee
tcttccaagtctacttcaggaggcacageccgeccctgggectgectggtgaaagattacttecece
tgagcccgtgaccgtgtecctggaactcaggageccctgaccagecggecgtgcacaccttececag
ccgtgctgcagtecctectggectgtacagectgtecagegtggtgactgtgeccaagetceccage
ctgggcacccagacctacatctgcaatgtgaaccacaagcctagcaacacaaaggtggacaa
gaaagtgagaaaaagaaggtctggctccggcgcgaccaacttcteccectgectgaaacaggecg
gggacgtggaggagaaccctggcccaatggccacaggctctagaaccagectgetgetgget
ttcggectgectgtgecctgececctggectgcaggaaggectececgecgatatecagettaccecagece
caatagcgtgtccacgtcactgggttccacagtcaagctgagttgtactctgagcagtggga
atattgagaataactacgtgcactggtatcagctgtacgagggtaggagccctacaaccatg
atctatgacgacgacaagcgcccagacggcgtgcctgacagattctecggetcaatcgacag
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atccagtaactccgccttecctgacaattcacaacgtggctattgaggacgaggccatttact
tttgccactecctacgtgagcagcttcaatgtgttecggecggecgggactaagectgacecgttctyg
cgccagcctaaagccgctceccaagegtgaccctgttececececccagcagecgaggaactgecagge
caacaaagccaccctggtgtgcctgatcagecgatttctacceccggggeecgtgacecgttgect
ggaaggccgacagcagccctgtgaaggeccggggtggagaccacaacccccteccaagcagagce
aacaacaagtacgccgcaagctcctacctgagectgactecccgagcagtggaaatctcecatag
gtcttacagttgccaggttacacacgaagggagcacagtggaaaaaacagtggcccceccaccyg
aatgctcctgataagcttggatccaatcaacctctggattacaaaatttgtgaaagattgac
tggtattcttaactatgttgctccttttacgectatgtggatacgectgectttaatgectttgt
atcatgctattgcttccecgtatggectttcattttectectecttgtataaatectggttgetyg
tctctttatgaggagttgtggcececgttgtcaggcaacgtggegtggtgtgecactgtgtttge
tgacgcaacccccactggttggggcattgeccaccacctgtcagetecectttecgggacttteg
ctttccececctecctattgeccacggecggaactcatecgecgectgecttgececgetgetggaca
ggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtectttee
ttggctgctcgecctgtgttgeccacctggattectgegecgggacgtecttectgetacgteectt
cggccctcaatccagecggacctteccttecegeggectgetgecggetectgeggectetteeg
cgtcttcgagatctgecctecgactgtgeccttcectagttgeccagecatctgttgtttgeccectee
cccgtgecttecttgaccectggaaggtgeccactcecccactgtectttectaataaaatgagga
aattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggaca
gcaagggggaggattgggaagacaatagcaggcatgctggggaggtacctttagggttaggg
ttagggttagggaaaaatttagggttagggttagggttagggaaaaatttagggttagggtt
agggttagggaaaaatgcagcggtaagttcccatccaggttttttgcagecggtaagttcecceca
tccaggttttttgcagcggtaagttcccatccaggtttttctcgagttaagggegaattcece
gataaggatcttcctagagcatggctacgtagataagtagcatggcgggttaatcattaact
acaaggaacccctagtgatggagttggccactccecctectectgegegetegetegetcactgag
gccgggcgaccaaaggtcgecccgacgcecccgggctttgeeccgggeggectcagtgagegageg
agcgcgcag

Example AAV vector encoding otelixizumab Fab (SEQ ID NO: 186)

Variants, derivatives, analogues, and fragments

In addition to the specific amino acid sequences and nucleotide sequences described herein,

the invention also encompasses variants, derivatives, and fragments thereof.

In the context of the invention, a “variant” of any given sequence is a sequence in which the
specific sequence of residues (whether amino acid or nucleic acid residues) has been modified
in such a manner that the amino acid or nucleotide sequence in question retains at least one
or all of its endogenous functions. A variant sequence can be obtained by addition, deletion,
substitution, modification, replacement and/or variation of at least one residue present in the

naturally occurring amino acid or nucleotide sequence.

The term “derivative” as used herein in relation to amino acid sequences includes any
substitution of, variation of, modification of, replacement of, deletion of and/or addition of one
(or more) amino acid residues from or to the sequence, providing that the resultant amino acid

sequence retains at least one or all of its endogenous functions.
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Typically, amino acid substitutions may be made, for example from 1, 2 or 3, to 10 or 20
substitutions, provided that the modified amino acid sequence retains the required activity or

ability. Amino acid substitutions may include the use of non-naturally occurring analogues.

Amino acid sequences used in the invention may also have deletions, insertions or
substitutions of amino acid residues which produce a silent change and result in a functionally
equivalent amino acid sequence. Deliberate amino acid substitutions may be made on the
basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity and/or the
amphipathic nature of the residues as long as the endogenous function is retained. For
example, negatively charged amino acids include aspartic acid and glutamic acid; positively
charged amino acids include lysine and arginine; and amino acids with uncharged polar head
groups having similar hydrophilicity values include asparagine, glutamine, serine, threonine

and tyrosine.

Conservative substitutions may be made, for example according to the table below. Amino
acids in the same block in the second column and in the same line in the third column may be
substituted for each other:

ALIPHATIC Non-polar GAP
ILV
Polar - uncharged CSTM
NQ
Polar - charged DE
KRH
AROMATIC FWY

The effect of additions, deletions, substitutions, modifications, replacements and/or variations
may be predicted using any suitable prediction tool e.g. SIFT (Vaser, R., et al., 2016. Nature
protocols, 11(1), pp.1-9), PolyPhen-2 (Adzhubei, |., et al., 2013. Current protocols in human
genetics, 76(1), pp.7-20), CADD (Rentzsch, P, et al., 2021. Genome medicine, 13(1), pp.1-
12), REVEL (loannidis, N.M., et al., 2016. The American Journal of Human Genetics, 99(4),
pp.877-885), MetaLR (Dong, C., et al., 2015. Human molecular genetics, 24(8), pp.2125-
2137), and/or MutationAssessor (Reva, B., et al.,, 2011. Nucleic acids research, 39(17),
pp.e118-e118) or based on clinical data e.g. ClinVar (Landrum, M.J., et al., 2016. Nucleic
acids research, 44(D1), pp.D862-D868). Suitable additions, deletions, substitutions,
modifications, replacements and/or variations may be considered tolerated, benign, and/or

likely benign.

Typically, a variant may have a certain identity or similarity with the wild type amino acid

sequence or the wild type nucleotide sequence.
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In the present context, a variant sequence is taken to include an amino acid sequence having
at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85% or at least 90% identity or similarity, suitably at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
identity or similarity to the subject sequence. Although a variant can also be considered in
terms of similarity (i.e. amino acid residues having similar chemical properties/functions), in

the context of the present invention it is preferred to express in terms of sequence identity.

In the present context, a variant sequence is taken to include a nucleotide sequence having
at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85% or at least 90% identity or similarity, suitably at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
identity or similarity to the subject sequence. Although a variant can also be considered in
terms of similarity, in the context of the present invention it is preferred to express it in terms

of sequence identity.

Suitably, reference to a sequence which has a percent identity or similarity to any one of the
SEQ ID NOs detailed herein refers to a sequence which has the stated percent identity or

similarity over the entire length of the SEQ ID NO referred to.

Sequence identity or similarity comparisons can be conducted by eye, or more usually, with
the aid of readily available sequence comparison programs. These commercially available
computer programs can calculate percent identity or similarity between two or more

sequences.

Percent identity or similarity may be calculated over contiguous sequences, i.e. one sequence
is aligned with the other sequence and each amino acid or nucleotide in one sequence is
directly compared with the corresponding amino acid or nucleotide in the other sequence, one
residue at a time. This is called an “ungapped” alignment. Typically, such ungapped

alignments are performed only over a relatively short number of residues.

Although this is a very simple and consistent method, it fails to take into consideration that, for
example, in an otherwise identical pair of sequences, one insertion or deletion in the amino
acid or nucleotide sequence may cause the following residues or codons to be put out of
alignment, thus potentially resulting in a large reduction in percent identity or similarity when
a global alignment is performed. Consequently, most sequence comparison methods are
designed to produce optimal alignments that take into consideration possible insertions and
deletions without penalising unduly the overall identity or similarity score. This is achieved by

inserting “gaps” in the sequence alignment to try to maximise local identity or similarity.
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However, these more complex methods assign “gap penalties” to each gap that occurs in the
alignment so that, for the same number of identical amino acids or nucleotides, a sequence
alignment with as few gaps as possible, reflecting higher relatedness between the two
compared sequences, will achieve a higher score than one with many gaps. “Affine gap costs”
are typically used that charge a relatively high cost for the existence of a gap and a smaller
penalty for each subsequent residue in the gap. This is the most commonly used gap scoring
system. High gap penalties will produce optimised alignments with fewer gaps. Most alignment
programs allow the gap penalties to be modified. However, it is preferred to use the default
values when using such software for sequence comparisons. For example, when using the
GCG Wisconsin Bestfit package the default gap penalty for amino acid sequences is -12 for a

gap and -4 for each extension.

Calculation of maximum percent identity or similarity therefore firstly requires the production
of an optimal alignment, taking into consideration gap penalties. A suitable computer program
for carrying out such an alignment is the GCG Wisconsin Bestfit package (see e.g. Devereux,
J., et al.,, 1984. Nucleic acids research, 12(1), pp.387-395). Examples of other software that
can perform sequence comparisons include, but are not limited to, the BLAST package (see
e.g. Altschul, S.F., et al., 1990. Journal of molecular biology, 215(3), pp.403-410), BLAST 2
(see e.g. Tatusova, T.A. and Madden, T.L., 1999. FEMS microbiology letters, 174(2), pp.247-
250), FASTA (see e.g. Pearson, W.R. and Lipman, D.J., 1988. PNAS, 85(8), pp.2444-2448.),
EMBOSS Needle (Madeira, F., et al., 2019. Nucleic acids research, 47(W1), pp.W636-W641)
and the GENEWORKS suite of comparison tools. For some applications, it is preferred to use
EMBOSS Needle.

Although the final percent identity or similarity can be measured, the alignment process itself
is typically not based on an all-or-nothing pair comparison. Instead, a scaled similarity score
matrix is generally used that assigns scores to each pairwise comparison based on chemical
similarity or evolutionary distance. An example of such a matrix commonly used is the
BLOSUM62 matrix.

Once the software has produced an optimal alignment, it is possible to calculate percent
sequence identity or similarity. The software typically does this as part of the sequence
comparison and generates a numerical result. The percent sequence identity or similarity may
be calculated as the number of identical or similar residues as a percentage of the total
residues in the SEQ ID NO referred to.

“Fragments” are also variants and the term typically refers to a selected region of the amino

acid or nucleotide sequence that is of interest either functionally or, for example, in an assay.
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“Fragment” thus refers to an amino acid or nucleic acid sequence that is a portion of a full-

length amino acid or nucleotide sequence.

Such variants, derivatives, and fragments may be prepared using standard recombinant DNA
techniques such as site-directed mutagenesis. Where insertions are to be made, synthetic
DNA encoding the insertion together with 5° and 3’ flanking regions corresponding to the
naturally-occurring sequence either side of the insertion site may be made. The flanking
regions will contain convenient restriction sites corresponding to sites in the naturally-
occurring sequence so that the sequence may be cut with the appropriate enzyme(s) and the
synthetic DNA ligated into the cut. The DNA is then expressed in accordance with the invention
to make the encoded amino acid sequence. These methods are only illustrative of the
numerous standard techniques known in the art for manipulation of DNA sequences and other

known techniques may also be used.
Vectors, Kits, and Systems

The present invention provides vectors (e.g. transfer vectors) encoding any of the viral
genomes described herein. The present invention also provides kit and systems for producing

any of the vectors described herein.

Bicistronic or multicistronic vectors

In one aspect, the present invention provides a vector encoding a viral genome comprising:
(a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding
a CD3 inhibitor.

The vector may be a transfer vector, as described herein. For example, the vector may be a
plasmid and/or the viral genome may be operably linked to a promoter (e.g. a viral promoter,

such as a CMV promoter).

In one aspect, the present invention provides a kit or system for producing a vector (e.g. a
viral vector) comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a

nucleotide sequence encoding a CD3 inhibitor.

The kit or system may be a virus packaging kit or system or a virus production kit or system.
As used herein, a “virus packaging kit or system” may comprise one or more components, and
optionally instructions, for packaging the viral vector. As used herein, a “virus production kit or
system” may comprise one or more components, and optionally instructions, for producing a

viral vector.

180



10

15

20

25

30

WO 2025/133635 PCT/GB2024/053193

The kit or system may comprise a transfer vector encoding a viral genome comprising: (a) a
nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3
inhibitor; and optionally one or more helper vectors. The kit or system may further comprise
host cells (e.g. packaging cells or producer cells) and/or other reagents (e.g. transfection
reagent, culture medium, etc.). The kit or system may further comprise any other suitable

components, and optionally instructions for packaging and/or producing the viral vector.

Separate vectors

In one aspect, the present invention provides a combination comprising: (a) a vector encoding
a viral genome encoding a TNF inhibitor; and (b) a vector encoding a viral genome encoding

a CD3 inhibitor. The combination may be provided in the form of a kit, system, or composition.

The vectors may be transfer vectors, as described herein. For example, the vectors may be
plasmids and/or the viral genomes may be operably linked to a promoter (e.g. a viral promoter,

such as a CMV promoter).

In one aspect, the present invention provides a kit or system for producing: (a) a vector
encoding a viral genome encoding a TNF inhibitor; and (b) a vector encoding a viral genome
encoding a CD3 inhibitor. The kit or system may be a virus packaging kit or system or a virus

production kit or system.

The kit or system may comprise: (a) a transfer vector encoding a viral genome encoding a
TNF inhibitor; (b) a transfer vector encoding a viral genome encoding a CD3 inhibitor; and (c)
optionally one or more helper vectors. The kit or system may further comprise host cells (e.g.
packaging cells or producer cells) and/or other reagents (e.g. transfection reagent, culture
medium, etc.). The kit or system may further comprise any other suitable components, and

optionally instructions for packaging and/or producing viral vectors.
Cells

The present invention provides a cell comprising the CD3 inhibitor, polynucleotides or vectors
of the present invention. The cell may be an isolated cell. Suitably, the cell is a mammalian

cell, for example a human cell. The cell may be an isolated human cell.

In one aspect, the present invention provides a cell comprising a polynucleotide or vector
comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide

sequence encoding a CD3 inhibitor.
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In one aspect, the present invention provides a cell comprising: (a) a polynucleotide or vector
comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a polynucleotide or vector

comprising a nucleotide sequence encoding a CD3 inhibitor.

Suitably, the cell may be a producer cell. The term “producer cell” includes a cell that produces
viral particles, after transient transfection, stable transfection or vector transduction of all the
elements necessary to produce the viral particles or any cell engineered to stably comprise
the elements necessary to produce the viral particles. In some embodiments, the producer
cell is an AAV producer cell. Suitable producer cells will be known to those of skill in the art
(see e.g. Martin, J., et al. 2013. Human gene therapy methods, 24(4), pp.253-269) and may
include HEK293, COS-1, COS-7, CV-1, HeLa, CHO, and A549 cell lines. In some
embodiments, the producer cell is a HEK293 cell, or a derivative thereof (e.g. a HEK293T

cell).

Suitably, the cell may be a packaging cell. The term “packaging cell” includes a cell which
contains some or all of the elements necessary for packaging a recombinant virus genome.
Typically, such packaging cells contain one or more vectors which are capable of expressing
viral structural proteins (e.g. AAV rep and cap genes) and/or one or more genes encoding the
viral structural proteins have been integrated into the genome of the packaging cell. Cells
comprising only some of the elements required for the production of enveloped viral particles
are useful as intermediate reagents in the generation of viral particle producer cell lines,
through subsequent steps of transient transfection, transduction or stable integration of each
additional required element. These intermediate reagents are encompassed by the term
“packaging cell’. In some embodiments, the packaging cell is an AAV packaging cell. Suitable
packaging cells will be known to those of skill in the art (see e.g. Martin, J., etal. 2013. Human
gene therapy methods, 24(4), pp.253-269).

Pharmaceutical composition

The present invention provides a pharmaceutical composition comprising the CD3 inhibitor,
combination, polynucleotides, vectors or cells of the present invention. In preferred
embodiments, the pharmaceutical composition comprises the vectors of the present invention

in the form of viral vector particles.

In one aspect, the present invention provides a pharmaceutical composition comprising a
polynucleotide or vector comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and
(b) a nucleotide sequence encoding a CD3 inhibitor. In preferred embodiments, the

pharmaceutical composition comprises the vector in the form of a viral vector particle.
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In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a
polynucleotide or vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b)
a polynucleotide or vector comprising a nucleotide sequence encoding a CD3 inhibitor. In
preferred embodiments, the pharmaceutical composition comprises the vectors in the form of

a viral vector particles.

In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a
TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same; and

(b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same.

A pharmaceutical composition is a composition that comprises or consists of a therapeutically
effective amount of a pharmaceutically active agent e.g. the vector. A pharmaceutical
composition preferably includes a pharmaceutically acceptable carrier, diluent or excipient

(including combinations thereof).

By “pharmaceutically acceptable” is included that the formulation is sterile and pyrogen free.
The carrier, diluent, and/or excipient must be “acceptable” in the sense of being compatible
with the vector and not deleterious to the recipients thereof. Typically, the carriers, diluents,
and excipients will be saline or infusion media which will be sterile and pyrogen free, however,

other acceptable carriers, diluents, and excipients may be used.

Acceptable carriers, diluents, and excipients for therapeutic use are well known in the
pharmaceutical art. The choice of pharmaceutical carrier, excipient or diluent can be selected
with regard to the intended route of administration and standard pharmaceutical practice. The
pharmaceutical compositions may comprise as (or in addition to) the carrier, excipient or
diluent any suitable binder(s), lubricant(s), suspending agent(s), coating agent(s) or

solubilising agent(s).

Examples of pharmaceutically acceptable carriers include, for example, water, salt solutions,
alcohol, silicone, waxes, petroleum jelly, vegetable oils, polyethylene glycols, propylene glycol,
liposomes, sugars, gelatin, lactose, amylose, magnesium stearate, talc, surfactants, silicic
acid, viscous paraffin, perfume oil, fatty acid monoglycerides and diglycerides, petroethral fatty

acid esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, and the like.

The pharmaceutical composition may be formulated for slow release, such as in
microcapsules formed from biocompatible polymers or in liposomal carrier systems, according
to methods known in the art (see e.g. Al-Qaysi, Z.K., et al., 2023. Expert Opinion on Drug
Delivery, 20(7), pp.905-919). The pharmaceutical composition may be formulated for

sustained release, for example as a depot injection or a long-acting injectable (LAI).
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The pharmaceutical composition may be provided in the form of an implant, for example an
ocular implant, such as an intraocular implant, for example an intravitreal implant (see e.qg.

Mohan, S. and Ratra, D., 2022. Intravitreal Implants, StatPearls).

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions according to the present invention may be administered in a manner appropriate
for treating and/or preventing the diseases described herein. Suitable administration routes
will be known to the skilled person. The quantity and frequency of administration may be
determined by the skilled person, for example depending by such factors as the condition of
the subject, and the type and severity of the subject's disease. The pharmaceutical

composition may be formulated accordingly.

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions according to the present invention may be administered locally to the eye.
Suitably, the CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions according to the present invention are administered by subretinal injection, direct
retinal injection, subconjunctival injection, sub-Tenon’s injection, periocular injection,
suprachoroidal injection, or intravitreal injection. The pharmaceutical composition may be

formulated accordingly.

In some embodiments, the CD3 inhibitor, combination, polynucleotides, vectors, cells, or
pharmaceutical compositions of the present invention are administered intraocularly. The term
"intraocular" may refer to the interior of the eye, thus intraocular administration may relate to
the administration to the interior of the eye of a subject. In some embodiments, the CD3
inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical compositions are
administered to the eye of a subject by subretinal, direct retinal, suprachoroidal, or intravitreal
injection. The skilled person will be familiar with and well able to carry out individual subretinal,
direct retinal, suprachoroidal, or intravitreal injections (see e.g. Hartman, R.R. and Kompella,
U.B., 2018. Journal of Ocular Pharmacology and Therapeutics, 34(1-2), pp.141-153).

In some embodiments, the CD3 inhibitor, combination, polynucleotides, vectors, cells, or
pharmaceutical compositions are administered to the eye of a subject by subretinal,
suprachoroidal, or intravitreal injection. In preferred embodiments, the CD3 inhibitor,
combination, polynucleotides, vectors, cells, or pharmaceutical compositions of the present

invention are administered by intravitreal injection.

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical composition
may be administered as an ocular implant, such as an intraocular implant, for example an

intravitreal implant.
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The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical composition
may be administered by the Port Delivery System, which is a refillable ocular implant (see e.qg.
Ranade, S.V., et al., 2022. Drug delivery, 29(1), pp.1326-1334).

The pharmaceutical compositions may comprise combinations, polynucleotides, vectors,
cells, or pharmaceutical compositions of the invention in infusion media, for example sterile
isotonic solution. The pharmaceutical composition may be enclosed in ampoules, disposable

syringes or multiple dose vials made of glass or plastic.

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions may be administered in a single or in multiple doses. Suitably, the CD3 inhibitor,
combination, polynucleotides, vectors, cells, or pharmaceutical compositions may be
administered in a single, one off dose. The pharmaceutical composition may be formulated

accordingly.

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions may be administered at varying doses (e.g. measured in viral genomes (vg) per
mL). The physician in any event may determine the actual dosage which will be most suitable
for any individual subject and the dosage may, for example, vary with the age, weight and

response of the particular subject.

Suitably, a vector of the present invention is administered at a dose of at least about 10"
vg/mL, at least about 10" vg/mL, at least about 10" vg/mL, or at least about 5x10'? vg/mL.
Suitably, a vector of the present invention is administered at a dose of about 10'"® vg/mL or
less, about 10'2 vg/mL or less, or about 10" vg/mL or less. Suitably, a vector of the present
invention is administered in a dose of from about 10'° to about 10'® vg/mL, or from about 10"
to about 10" vg/mL. Suitably, a vector of the present invention is administered in a dose of
from about 10" to about 10" vg/mL. Suitably, a vector of the present invention is administered
in a dose of from about 10" to about 10" vg/mL. Suitably, a vector of the present invention is
administered in a dose of from about 10'2 to about 10" vg/mL. Suitably, a vector of the present
invention is administered in a dose of from about 10’ to about 5x10'? vg/mL. The

pharmaceutical composition may be formulated accordingly.

Suitably, a vector of the present invention is administered at a dose of at least about 10°
vg/eye, at least about 2x10° vg/eye, at least about 5x10° vg/eye, at least about 10" vg/eye, at
least about 2x10"°vg/eye, at least about 5x10'°vg/eye, or at least about 10"! vg/eye. Suitably,
a vector of the present invention is administered at a dose of about 10" vg/eye or less or
about 5x10'? vg/eye or less. Suitably, a vector of the present invention is administered at a

dose of from about 10° vg/eye to about 5x10'?vg/eye, from about 10'° vg/eye to about 5x10'2
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vg/eye, from about 10'° vg/eye to about 10'?vg/eye, or from about 10'° vg/eye to about 5x10"
vg/eye.

Suitably, the CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions of the present invention may be administered in combination with one or more
other therapeutic agents. The one or more other therapeutic agent may be administered
separately, simultaneously or sequentially. The pharmaceutical composition may further
comprise one or more other therapeutic agents. For example, the CD83 inhibitor, combination,
polynucleotides, vectors, cells, or pharmaceutical compositions of the present invention may
be administered in combination with one or more immunosuppressant (e.g. antimetabolites,

calcineurinic inhibitors, and alkylating agents).

The CD3 inhibitor, combination, polynucleotides, vectors, cells, or pharmaceutical
compositions of the present invention may reduce the requirement for immunosuppressant
therapy. In some embodiments, the CD3 inhibitor, combination, polynucleotides, vectors,
cells, or pharmaceutical compositions of the present invention are administered in the absence
of immunosuppressant therapy (i.e. the subject does not undergo an immunosuppressant

therapy).

The invention further includes kits comprising the CD3 inhibitor, combination, polynucleotides,
vectors, cells, and/or pharmaceutical compositions of the present invention. Preferably, said
kits are for use in the methods and used as described herein, e.g., the therapeutic methods

as described herein. Preferably, said kits comprise instructions for use of the kit components.

In one aspect, the present invention provides a kit comprising: (a) a vector comprising a
nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide
sequence encoding a CD3 inhibitor. In preferred embodiments, the kit comprises the vectors

in the form of viral vector particles.

In one aspect, the present invention provides a kit comprising: (@) a TNF inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor,

or a polynucleotide comprising a nucleotide sequence encoding the same.
Methods for treating and/or preventing disease

The CD3 inhibitor, combination, polynuclectides, vectors, cells, or pharmaceutical composition

of the present invention may be used in therapy.
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In one aspect, the present invention provides the CD3 inhibitor, combination, polynucleotides,
vectors, cells and/or pharmaceutical compositions according to the present invention for use

as a medicament.

In one aspect, the present invention provides use of the CD3 inhibitor, combination,
polynucleotides, vectors, cells and/or pharmaceutical compositions according to the present

invention in the manufacture of a medicament.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of the CD3 inhibitor, combination, polynucleotides, vectors, cells and/or

pharmaceutical compositions according to the present invention to a subject in need thereof.

The CD3 inhibitor, combination, polynucleotides, vectors, cells and/or pharmaceutical
compositions may be administered to any subject in need thereof. The subject may be a
mammal (e.g. @ human). The CD3 inhibitor, combination, polynucleotides, vectors, cells
and/or pharmaceutical compositions according to the present invention may be administered

to a subject with or at risk of an inflammatory eye disease.

The combination of the present invention may be administered simultaneously, separately or
sequentially. In some embodiments, the combination of the present invention is administered

simultaneously.

The combination of the present invention may be administered in the same or a different form.
In some embodiments, the combination of the present invention is administered in the same
form. In some embodiments, the combination of the present invention is administered in the

form of a pharmaceutical composition comprising one or more vectors.

The combination of the present invention may be administered by the same or a different route
of administration. In some embodiments, the combination of the present invention is
administered by the same route of administration. In some embodiments, the combination of

the present invention is administered intraocularly.

Inflammatory eye diseases

The CDS3 inhibitor, combination, polynucleotides, vectors, cells and pharmaceutical
compositions according to the present invention may be used to prevent and/or treat

inflammatory eye diseases.
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In one aspect, the present invention provides the CD3 inhibitor, combination, polynucleotides,
vectors, cells and/or pharmaceutical compositions according to the present invention for use

in preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides use of the CD3 inhibitor, combination,
polynucleotides, vectors, cells and/or pharmaceutical compositions according to the present
invention in the manufacture of a medicament for preventing and/or treating an inflammatory

eye disease.

In one aspect, the present invention provides a method of preventing and/or treating an
inflammatory eye disease, the method comprising administering a therapeutically effective
amount of the CDS3 inhibitor, combination, polynucleotides, vectors, cells and/or

pharmaceutical compositions according to the present invention to a subject in need thereof.

As used herein, an “inflammatory eye disease” may refer to any disorder associated with eye
inflammation including uveitis, scleritis, keratitis, conjunctivitis, iritis, chorioretinitis, choroiditis,

retinitis, and retinochoroiditis.

Following administration of the CD3 inhibitor, combination, polynuclectides, vectors, cells and
pharmaceutical compositions according to the present invention, one or more symptoms of
inflammatory eye disease may be prevented and/or treated in the subject. Any suitable method
for determining the severity of inflammatory eye disease may be used (see e.g. McNeil, R,
2016. Eye news, 22(5), pp.1-4).

The CD3 inhibitor, combination, polynucleotides, vectors, cells and pharmaceutical
compositions according to the present invention may prevent and/or reduce intraocular
inflammation. Any suitable method may be used to determine intraocular inflammation.
Suitable methods to quantify intraocular inflammation include laser flare photometry (see e.g.
Tugal-Tutkun, I. and Herbort, C.P., 2010. International ophthalmology, 30(5), pp.453-464).

The CD3 inhibitor, combination, polynucleotides, vectors, cells and pharmaceutical
compositions according to the present invention may reduce the inflammatory eye disease
relapse rate. Any suitable method may be used to determine the relapse rate. For example, a
recurrence (or flare) of uveitis is typically defined as an anterior chamber cells and/or vitreous
haze grading of = 2+ using the SUN grading system (see e.g. McNeil, R., 2016. Eye news,
22(5), pp.1-4).

The CD3 inhibitor, combination, polynucleotides, vectors, cells and pharmaceutical
compositions according to the present invention may prevent and/or reduce vision loss.

Inflammatory eye diseases such as uveitis is a major cause of visual morbidity (see e.g.
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Durrani, O.M., et al., 2004. British Journal of Ophthalmology, 88(9), pp.1159-1162). The CD3
inhibitor, combination, polynucleotides, vectors, cells and pharmaceutical compositions

according to the present invention may maintain or improve visual acuity.
Uveitis
In preferred embodiments, the inflammatory eye disease is uveitis.

In one aspect, the present invention provides the CD3 inhibitor, combination, polynucleotides,
vectors, cells and/or pharmaceutical compositions according to the present invention for use

in preventing and/or treating uveitis.

In one aspect, the present invention provides use of the CD3 inhibitor, combination,
polynucleotides, vectors, cells and/or pharmaceutical compositions according to the present

invention in the manufacture of a medicament for preventing and/or treating uveitis.

In one aspect, the present invention provides a method of preventing and/or treating uveitis,
the method comprising administering a therapeutically effective amount of the CD3 inhibitor,
combination, polynucleotides, vectors, cells and/or pharmaceutical compositions according to

the present invention to a subject in need thereof.

Uveitis refers to a group of intraocular inflammatory diseases of the uvea (i.e., the iris, ciliary
body, and choroid) and adjacent structures, including the cornea, vitreous humor, retina, and
optic nerve. Uveitis can be classified based on the primary anatomical site of inflammation
(i.e., anterior, intermediate, and posterior) and/or etiologic origin, including infectious, non-
infectious, or masquerade (see e.g. Rosenbaum, J.T., et al., 2019. Seminars in Arthritis and
Rheumatism, 49(3), pp. 438-445; and Standardization of Uveitis Nomenclature (SUN)
Working Group, 2005. American journal of ophthalmology, 140(3), pp.509-516).

The uveitis may be anterior uveitis, intermediate uveitis, posterior uveitis, or panuveitis. The
uveitis may be infectious, non-infectious, or masquerade. In preferred embodiments, the

uveitis is non-infectious uveitis.

In some embodiments, the uveitis is selected from one or more of: sympathetic ophthalmia.
Birdshot Chorioretinopathy, Sarcoid uveitis, Intermediate uveitis, Vogt Koyanaga Harada
syndrome, JIA-associated uveitis, idiopathic retinal vasculitis, HLA-B27 associated non-

anterior uveitis.
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In some embodiments, the uveitis is sympathetic ophthalmia. Sympathetic ophthalmia is a
rare, bilateral granulomatous uveitis that occurs after either surgical or accidental trauma to

one eye (see e.g. Damico, F.M., et al., 2005. Seminars in ophthalmology, 20(3), pp. 191-197).

In some embodiments, the uveitis is Birdshot Chorioretinopathy. Birdshot retinochoroidopathy
is a rare, chronic, bilateral, posterior uveitis (see e.g. Levinson, R.D., et al., 2006. American

journal of ophthalmology, 141(1), pp.185-187).

In some embodiments, the uveitis is sarcoid uveitis. Sarcoid uveitis may also be known as
sarcoid-related uveitis. Sarcoidosis is a disease that causes noncaseating granulomatous
inflammation in one or more organs. The most common ocular manifestations are uveitis, dry
eye and conjunctival nodules (see e.g. Jamilloux, Y., etal., 2014. Autoimmunity reviews, 13(8),
pp.840-849).

In some embodiments, the uveitis is intermediate uveitis. Intermediate uveitis may refer to
inflammation in the anterior vitreous, ciliary body and the peripheral retina (see e.g. Babu,
B.M. and Rathinam, S.R., 2010. Indian journal of ophthalmology, 58(1), p.21).

In some embodiments, the uveitis is Vogt Koyanaga Harada syndrome. Vogt-Koyanagi-
Harada syndrome is a bilateral, chronic, diffuse granulomatous panuveitis frequently
associated with neurological, auditory, and integumentary manifestations (see e.g. Fang, W.
and Yang, P., 2008. Current eye research, 33(7), pp.517-523).

In some embodiments, the uveitis is JIA-associated uveitis. JIA is the most common rheumatic
disease of childhood, with JlA-associated uveitis its most common extra-articular

manifestation (see e.g. Clarke, S.L., et al., 2016. Pediatric Rheumatology, 14(1), pp.1-11).

In some embodiments, the uveitis is idiopathic retinal vasculitis. Retinal vasculitis is a sight-
threatening inflammatory eye condition that involves the retinal vessels. Based on the etiology,
retinal vasculitis may be classified as either idiopathic or secondary to infection, neoplasia, or
a systemic inflammatory disease (see e.g. Talat, L., et al., 2014. Journal of ophthalmology,
197675).

In some embodiments, the uveitis is HLA-B27 associated non-anterior uveitis. Human
Leukocyte Antigen (HLA)-B27-associated uveitis is the most commonly diagnosed cause of
acute anterior uveitis (see e.g. Loh, A.R. and Acharya, N.R., 2010. American journal of
ophthalmology, 150(4), pp.534-542).

Bicistronic or multicistronic vectors
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In one aspect, the present invention provides a vector comprising: (a) a nucleotide sequence
encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor for use as

a medicament.

In one aspect, the present invention provides use of a vector comprising: (a) a nucleotide
sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor

in the manufacture of a medicament.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of a vector comprising: (a) a nucleotide sequence encoding a TNF inhibitor;

and (b) a nucleotide sequence encoding a CD3 inhibitor to a subject in need thereof.

In one aspect, the present invention provides a vector comprising: (a) a nucleotide sequence
encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor for use in

preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides use of a vector comprising: (a) a nucleotide
sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor
in the manufacture of a medicament for preventing and/or treating an inflammatory eye

disease.

In one aspect, the present invention provides a method of preventing and/or treating an
inflammatory eye disease, the method comprising administering a therapeutically effective
amount of a vector comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a

nucleotide sequence encoding a CD3 inhibitor to a subject in need thereof.

In one aspect, the present invention provides a vector comprising: (a) a nucleotide sequence
encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor for use in

preventing and/or treating uveitis.

In one aspect, the present invention provides use of a vector comprising: (a) a nucleotide
sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor

in the manufacture of a medicament for preventing and/or treating uveitis.

In one aspect, the present invention provides a method of preventing and/or treating uveitis,
the method comprising administering a therapeutically effective amount of a vector
comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide

sequence encoding a CD3 inhibitor to a subject in need thereof.
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In some embodiments, the vector is an AAV vector. In some embodiments, the vector is an
AAV vector particle. In some embodiments, the vector is an AAV vector particle comprising

AAV2 capsid proteins or AAV2 capsid variant proteins.

In some embodiments, the vector is administered intraocularly. In some embodiments, the
vector is administered via intravitreal, subretinal, direct retinal, subconjunctival, sub-Tenon’s
or suprachoroidal injection. In some embodiments, the vector is administered via intravitreal

injection. In some embodiments, the vector is administered as a single dose.

In some embodiments, the vector is administered at a dose of at least about 10'° vg/mL, at
least about 10" vg/mL, at least about 10'? vg/mL, or at least about 5x10'? vg/mL. In some
embodiments, the vector is administered at a dose of about 10'® vg/mL or less, about 102
vg/mL or less, or about 10" vg/mL or less. In some embodiments, the vector is administered
in a dose of from about 10'° to about 10" vg/mL, or from about 10" to about 10" vg/mL. In
some embodiments, the vector is administered in a dose of from about 10" to about 102
vg/mL. In some embodiments, the vector is administered in a dose of from about 10" to about
10" vg/mL. In some embodiments, the vector is administered in a dose of from about 10'? to
about 10" vg/mL. In some embodiments, the vector is administered in a dose of from about
10" to about 5x10"% vg/mL.

In some embodiments, the vector is administered at a dose of at least about 10° vg/eye, at
least about 2x10° vg/eye, at least about 5x10° vg/eye, at least about 10'°vg/eye, at least about
2x10"° vgleye, at least about 5x10'° vg/eye, or at least about 10'" vg/eye. In some
embodiments, the vector is administered at a dose of about 10"® vg/eye or less or about 5x102
vg/eye or less. In some embodiments, the vector is administered at a dose of from about 10°
vg/eye to about 5x10'?vg/eye, from about 10'° vg/eye to about 5x10'?vg/eye, from about 10'°

vg/eye to about 10'?vg/eye, or from about 10'° vg/eye to about 5x10"" vg/eye.

In some embodiments, the vector is administered in the form of a pharmaceutical composition.
The pharmaceutical composition may be formulated according to the route of administration

and/or dosage.

In some embodiments, the vector is administered in response to relapse of an inflammatory

eye disease, preferably wherein the inflammatory eye disease is uveitis.

Separate vectors

In one aspect, the present invention provides a product or kit comprising: (a) a vector

comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a
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nucleotide sequence encoding a CD3 inhibitor as a combined preparation for simultaneous,

separate or sequential use in therapy.

In one aspect, the present invention provides use of a product or kit comprising: (a) a vector
comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a
nucleotide sequence encoding a CD3 inhibitor in the manufacture of a combined preparation

for simultaneous, separate or sequential use in therapy.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor;
and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor, wherein the

vectors are administered simultaneously, separately or sequentially.

In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a
vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector

comprising a nucleotide sequence encoding a CD3 inhibitor for use as a medicament.

In one aspect, the present invention provides use of pharmaceutical composition comprising:
(a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector
comprising a nucleotide sequence encoding a CD3 inhibitor in the manufacture of a

medicament.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of a pharmaceutical composition comprising: (a) a vector comprising a
nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide

sequence encoding a CD3 inhibitor.

In one aspect, the present invention provides a product or kit comprising: (a) a vector
comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a
nucleotide sequence encoding a CD3 inhibitor as a combined preparation for simultaneous,

separate or sequential use in preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides use of a product or kit comprising: (a) a vector
comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector comprising a
nucleotide sequence encoding a CD3 inhibitor in the manufacture of a combined preparation
for simultaneous, separate or sequential use in preventing and/or treating an inflammatory eye

disease.

In one aspect, the present invention provides a method of preventing and/or treating an

inflammatory eye disease, the method comprising administering a therapeutically effective
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amount of (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a
vector comprising a nucleotide sequence encoding a CD3 inhibitor, wherein the vectors are

administered simultaneously, separately or sequentially.

In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a
vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector
comprising a nucleotide sequence encoding a CD3 inhibitor for use in preventing and/or

treating an inflammatory eye disease.

In one aspect, the present invention provides use of pharmaceutical composition comprising:
(a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector
comprising a nucleotide sequence encoding a CD3 inhibitor in the manufacture of a

medicament for preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides a method of preventing and/or treating an
inflammatory eye disease, the method comprising administering a therapeutically effective
amount of a pharmaceutical composition comprising: (a) a vector comprising a nucleotide
sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide sequence
encoding a CD3 inhibitor.

In some embodiments, the inflammatory eye disease is uveitis.

In some embodiments, the vectors are AAV vectors. In some embodiments, the vectors are
AAV vector particles. In some embodiments, the vectors are AAV vector particles comprising

AAV2 capsid proteins or AAV2 capsid variant proteins.

In some embodiments, the vectors are administered simultaneously, separately, or
sequentially. In some embodiments, the vectors are administered simultaneously. In some
embodiments, the vectors are administered intraocularly. In some embodiments, the vectors
are administered via intravitreal, subretinal, direct retinal, subconjunctival, sub-Tenon’s or
suprachoroidal injection. In some embodiments, the vectors are administered via intravitreal

injection. In some embodiments, the vectors are administered as a single dose.

In some embodiments, the vectors are administered at a dose of at least about 10" vg/mL, at
least about 10" vg/mL, at least about 10'? vg/mL, or at least about 5x10'? vg/mL. In some
embodiments, the vectors are administered at a dose of about 10" vg/mL or less, about 102
vg/mL or less, or about 10" vg/mL or less. In some embodiments, the vectors are administered
in a dose of from about 10'° to about 10" vg/mL, or from about 10" to about 10" vg/mL. In
some embodiments, the vectors are administered in a dose of from about 10'° to about 102

vg/mL. In some embodiments, the vectors are administered in a dose of from about 10'" to
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about 10" vg/mL. In some embodiments, the vectors are administered in a dose of from about
10"? to about 10" vg/mL. In some embodiments, the vectors are administered in a dose of

from about 10'? to about 5x10'2 vg/mL.

In some embodiments, the vectors are administered at a dose of at least about 10° vg/eye, at
least about 2x10° vg/eye, at least about 5x10° vg/eye, at least about 10" vg/eye, at least about
2x10'° vg/eye, at least about 5x10'° vg/eye, or at least about 10" vg/eye. In some
embodiments, the vectors are administered at a dose of about 10" vg/eye or less or about
5x10"?vg/eye or less. In some embodiments, the vectors are administered at a dose of from
about 10° vg/eye to about 5x10'2vg/eye, from about 10'° vg/eye to about 5x10'?vg/eye, from

about 10'° vg/eye to about 102 vg/eye, or from about 10" vg/eye to about 5x10"" vg/eye.

In some embodiments, the vectors are administered in the form of a pharmaceutical
composition. The pharmaceutical composition may be formulated according to the route of

administration and/or dosage.

In some embodiments, the vectors are administered in response to relapse of an inflammatory

eye disease, preferably wherein the inflammatory eye disease is uveitis.

Combination therapy

In one aspect, the present invention provides a product or kit comprising: (a) a TNF inhibitor,
or a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same as a

combined preparation for simultaneous, separate or sequential use in therapy.

In one aspect, the present invention provides use of a product or kit comprising: (a) a TNF
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a
CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same in the
manufacture of a combined preparation for simultaneous, separate or sequential use in

therapy.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence
encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same, wherein (@) and (b) are administered simultaneously,

separately or sequentially.

In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a

TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same; and
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(b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same
for use as a medicament.

In one aspect, the present invention provides use of pharmaceutical composition comprising:
(a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same;
and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the

same in the manufacture of a medicament.

In one aspect, the present invention provides a method of administering a therapeutically
effective amount of a pharmaceutical composition comprising: (a) a TNF inhibitor, or a
polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor,

or a polynucleotide comprising a nucleotide sequence encoding the same.

In one aspect, the present invention provides a product or kit comprising: (a) a TNF inhibitor,
or a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a CD3
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same as a
combined preparation for simultaneous, separate or sequential use in preventing and/or
treating an inflammatory eye disease.

In one aspect, the present invention provides use of a product or kit comprising: (a) a TNF
inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same; and (b) a
CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same in the
manufacture of a combined preparation for simultaneous, separate or sequential use in

preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides a method of preventing and/or treating an
inflammatory eye disease, the method comprising administering a therapeutically effective
amount of (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding
the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence
encoding the same, wherein (a) and (b) are administered simultaneously, separately or

sequentially.

In one aspect, the present invention provides a pharmaceutical composition comprising: (a) a
TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same; and
(b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same

for use in preventing and/or treating an inflammatory eye disease.

In one aspect, the present invention provides use of pharmaceutical composition comprising:
(a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same;

and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the
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same in the manufacture of a medicament for preventing and/or treating an inflammatory eye
disease.

In one aspect, the present invention provides a method of preventing and/or treating an
inflammatory eye disease, the method comprising administering a therapeutically effective
amount of a pharmaceutical composition comprising: (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.
In some embodiments, the inflammatory eye disease is uveitis.

In some embodiments, (a) and (b) are administered simultaneously, separately, or
sequentially. In some embodiments, (a) and (b) are administered simultaneously. In some

embodiments, (a) and (b) are administered in the form of pharmaceutical compositions.

In some embodiments, (a) and (b)are administered intraocularly. In some embodiments, (a)
and (b) are administered via intravitreal, subretinal, direct retinal, subconjunctival, sub-Tenon’s
or suprachoroidal injection. In some embodiments, (a) and (b) are administered via intravitreal

injection. In some embodiments, (a) and (b) are administered as a single dose.

In some embodiments, (a) and (b) are administered in response to relapse of an inflammatory

eye disease, preferably wherein the inflammatory eye disease is uveitis.
EXAMPLES

The invention will now be further described by way of examples, which are meant to serve to
assist one of ordinary skill in the art in carrying out the invention and are not intended in any

way to limit the scope of the invention.
Example 1 — Evaluation of monotherapy to suppress ocular inflammation

Local anti-TNF antibody fragment administration supresses Experimental Autoimmune

Uveoretinitis (EAU) in vivo

B10.RIIl mice were immunized for Experimental Autoimmune Uveoretinitis (EAU) and eyes
monitored using Topical Endoscopic Fundal Imaging (TEFI) from day 10 onward to select
experimental mice displaying clinically evident disease. Groups of mice were injected via
intravitreal route with 15 ug infliximab or vehicle control (EAU) on day 10. Eyes were
enucleated (day 14), and retinal infiltrate characterized. Representative fundus images
(Figure 1A), clinical disease scores (Figure 1B) and flow cytometric analysis of total CD45+

cell numbers from single eyes at day 14 (Figure 1C), demonstrate efficacy of intravitreal
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Infliximab derived Fab molecules to suppress inflammation and retinal infiltrate in the B10.RII
EAU model. **P < 0.005; Data presented as means +/- SEM, representative of two

independent experiments.

Therapeutic vector design

Figure 2 is a schematic showing the vector organization of CMV.Infliximab Fab (constitutive
CMV promoter) and AP1-NFKkB.Infliximab Fab (inflammation-inducible promoter comprised of
5 repeated AP1 and NFkB binding sites). The heavy and light chains of Infliximab Fab are
separated by a self-cleaving 2A peptide to generate the two separate peptides, which then
form the Fab in situ. Following transduction of cells, AAV persists as episomal DNA in the

nucleus.

Evaluation of constitutive transgene expression in vitro and in vivo

To evaluate constitutive Infliximab Fab transgene expression, HEK-293T (standard cell line
for AAV development) or ARPE-19 (ocular cell line) cells were transduced with
AAV2.CMV.Infilximab or AAV.CMV.NULL vectors [MOI 1E5vg/cell], and culture supernatants
assayed using a clinical IFX ELISA kit (Figure 3A). Detectable expression of Infliximab Fab
from both cell types was evident by 72hrs (~30ng/ml). ****P < 0.0001. Data presented as

means +/- SEM.

To evaluate in vivo transgene expression, AAV2.CMV.Infliximab or AAV.CMV.NULL was
administered by intravitreal (IVT) injection at 5E12 vg/ml into eyes of healthy B10.RIII mice.
At 4wks post-AAV, mice were Killed, eyes dissected and supernatants (retina and vitreous)
assayed using the clinical IFX ELISA kit (Figure 3B). Detectable expression of in vivo
Infliximab Fab (~1.5ng/ml) was observed in eyes receiving the 5E12 vg/ml dose. *P<0.05.

Data presented as means +/- SEM, with each data point representing a single eye.
These data demonstrate that AAV can mediate constitutive expression of an anti-TNF Fab.

Evaluation of inducible transgene expression in vitro and in vivo clinical model

To demonstrate inducibility of the inflammation responsive promotor design, HEK-293T cells
transduced with AAV2 AP1-NFkB.EGFP (reporter vector) or AAV2.AP1-NFkB.Infliximab
(therapeutic vector) were stimulated with reclL-1b (2ng/mL). Activation leads to visible GFP
expression at 24hs, increasing in intensity by 72hrs, with no GFP signal observed with
AAV2 AP1-NFkB.NULL (control vector) (Figure 4A). A higher GFP signal is observed with the

constitutive AAV.CMV.EGFP vector. Stimulation results in a rapid induction of Infliximab Fab
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expression (8hrs), accumulation reaching ~20ng/ml at 72hrs (Figure 4B). Images captured
on EVOS FL, 10X magnification. ****P < 0.0001; Data presented as means +/- SEM.

To demonstrate in vivo inducibility of the inflammation responsive promotor design,
AAV2 AP1-NFKB.EGFP (reporter) or AAV.AP1-NFkB.NULL (control) at a 5E12 vg/ml dose
was administered by intravitreal (IVT) injection in C57BL/6J mice. At 4wks post-AAV injection,
mice were immunized to induce experimental autoimmune uveoretinitis (EAU), and imaged to
monitor onset of ocular inflammation. At day 14 EAU, representative fundus and OCT images
demonstrate clear clinical signs of disease (perivascular sheathing and vitreous infiltrate), and
induction of GFP expression (Figure 5A). In mice that only received AAV (no EAU), no clinical

signs of disease or expression of the GFP transgene are observed.

To demonstrate in vivo inducibility of the therapeutic transgene, groups of mice were injected
with AAV2.AP1-NFkB.Infliximab or AAV2.AP1-NFKB.NULL in the contralateral eye, and EAU
induced at 4wks post-AAV. At 3wks post-EAU, mice were killed, eyes dissected and
supernatants (retina and vitreous) assayed using the clinical IFX ELISA kit (Figure 5B).
Detectable expression of the Infliximab Fab is only observed in EAU eyes receiving the
therapeutic vector and not the control. *P<0.05. Data presented as means +/- SEM, with each

data point representing a single eye.

These data show inducibility of the inflammation responsive promotor design to express either

a reporter (eGFP) or therapeutic (anti-TNF Fab) transgene in vitro and in vivo.

Evaluation of constitutive therapeutic transgene efficacy in vivo

To demonstrate efficacy of the constitutive therapeutic transgene, groups of mice were
injected with AAV7m8.CMV.Infliximab or AAV7m8.CMV.NULL in the contralateral eye,
followed by intravitreal administration of recombinant human TNF (rec_hTNF) at 4wks post-
AAV. At18hrs (peak of inflammatory response to rec_hTNF), representative fundus and OCT
images demonstrate increased inflammation (vitreous infiltrate) in the control (NULL) vs
infliximab eyes (Figure 6A). In mice that only received AAV, no clinical signs of disease are
observed. At 18hrs mice were killed, eyes dissected prepared for flow cytometric analysis to
determine absolute numbers of Ly6C+ monocytes (predominant infiltrate in this model) from
single eyes. A significant reduction in number of monocytes was observed in eyes receiving
the therapeutic vector and not the control (Figure 6B), this effect is further highlighted further
with paired (contralateral eye) analysis (Figure 6C). **Wilcoxon signed rank test; *P<0.05

Wilcoxon matched pairs analysis.
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These data show efficacy of the constitutive promotor design encoding a therapeutic
(Infliximab Fab) transgene, to suppress human TNF mediated inflammation in vivo.

Constitutive expression of other anti-TNF biologics in vitro and in vivo

To evaluate constitutive expression of additional anti-TNF biologics, HEK-293T cells were
transfected with the huTNFRI-hulgG plasmid, and culture supernatants assayed using an anti-
human TNF antibody ELISA kit (Figure 7A). Detectable expression of huTNFRI-hulgG was
evident by 48hrs. To evaluate AAV-mediated transgene expression, HEK-293T cells were
transduced with AAV7m8.CMV.huTNFRI-hulgG or AAV7m8.CMV.NULL vectors [MOI
1E5vg/cell], and culture supernatants assayed using an anti-human TNF antibody ELISA kit

(Figure 7B). Detectable expression of huTNFRI-IgG was evident by 72hrs (~30ng/ml).

To evaluate in vivo constitutive transgene expression of the huTNFRI-hulgG,
AAV7mM8.CMV.huTNFRI-hulgG or AAV7m8.CMV.NULL was administered by intravitreal (IVT)
injection at range of doses [2E8 or 2E9 vg/eye] into the eyes of healthy C57BL/6J mice. At
4wks post-AAV, mice were killed, eyes dissected and supernatants (retina and vitreous)
assayed using the anti-human TNF antibody ELISA kit (Figure 7C). Detectable expression in
vivo of huTNFRI-hulgG at ~4ng/ml and 9ng/ml was observed in eyes receiving 2E8 and 2E9

vg/eye doses respectively.

These data provide additional evidence that gene therapy vectors can mediate constitutive

expression of multiple clinically relevant anti-TNF biologics.

Bioactivity of constitutively expressed anti-TNF transgenes in vitro

To determine whether the transgene products are bioactive and functional, we evaluated AAV
plasmids encoding Adalimumab Fab, huTNFRI-hulgG, and two modified constructs
engineered to express a huTNFRI ectodomain fused to mouse Fc (huTNFRI-msigG) and a
murine version (MsTNFRI-mslgG). We also evaluated bioactivity of Infliximab Fab using the
AAV2.CMV.Infliximab viral vector.

HEK-BLUE TNF reporter cells were first transfected with AAV.CMV.huTNFRI-hulgG,
AAV.CMV.huTNFRI-mslgG, AAV.CMV.msTNFRI-mslgG, AAV.CMV.ADALIMUMAB plasmids
or AAV2.CMV.Infliximab for 48hrs. Cells were stimulated with recombinant human TNF or
mouse TNF (0.5ng/ml) for a further 24 hours and NFkB activation assessed. All the TNFRI
antibody-like plasmid constructs were bioactive, inhibiting huTNF- and msTNF-mediated
activation in the reporter cell line compared to NULL or recTNF alone (Figure 8A). For the

monoclonal Fab based anti-TNF biologics (both human specific), plasmid expression of
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Adalimumab Fab (Figure 8B) or AAV-mediated Infliximab Fab expression (Figure 8C) both
inhibit activation with huTNF.

These data demonstrate vectorized anti-TNF biologics, including huTNFRI-hulgG and
Adalimumab are bioactive, and neutralize TNF mediated signalling and NFkB activation in

vitro.

Evaluation of expression and bioactivity of an inducible anti-TNF transgene in vitro and in vivo

clinical disease model

To further demonstrate inducibility of anti-TNF biologics via an inflammation responsive
promotor, HEK-293T cells were transduced with AAV7m8.AP1-NFkB.huTNFRI-hulgG or
AAV7m8.AP1-NFKB.NULL vectors [MOI 1E5vg/cell] and stimulated with IL-1b (2ng/ml). We
selected this construct for further characterization as huTNFRI-hulgG can potently neutralize
both human and mouse TNF, facilitating efficacy testing in mice in vivo. Stimulation results in
robust induction of huTNFRI-hulgG expression by 24hrs, accumulation reaching ~25ng/ml at
48hrs (Figure 9A).

To determine bioactivity of induced huTNFRI-hulgG protein, conditioned media (cell
supernatant collected from the expression assay at 48hrs), was “spiked” with recombinant
human or mouse TNF (final concentration 10ng/ml), and incubated with HEK-BLUE reporter
cells for 24hrs. In response to both huTNF or mTNF stimulation, or with conditioned media
from AAV7m8.AP1-NFkB.NULL, NFkB activation is robustly induced in the reporter cells.
When supplemented with conditioned media from cells transduced with AAV7m8.AP1-
NFkB.huTNFRI-hulgG and stimulated with IL-1b, NFKB activation in the reporter cells is

completely suppressed, indicating potent bioactivity of the induced transgene (Figure 9B).

To demonstrate in vivo inducibility of the therapeutic transgene, B10.RIIl mice were injected
with AAV7m8.AP1-NFKB.huTNFRI-hulgG, and EAU induced at 4wks post-AAV. At day 19
post-EAU, when mild to moderate clinical signs of inflammation (not yet peak disease) were
observed, mice were killed, eyes dissected and supernatants (retina and vitreous) assayed
using the anti-human TNF antibody ELISA. We found that clinical disease drove detectable
expression of the huTNFRI-hulgG in EAU eyes receiving the therapeutic vector and not the
control (AAV only) (Figure 10A).

Using the recombinant human TNF model, we also evaluated inducibility of the huTNFRI-
hulgG transgene in response to an acute inflammatory stimulus. B10.RIIl mice were injected
with AAV7m8.AP1-NFkB.huTNFRI-hulgG and AAV7m8.AP1-NFkB.NULL (contralateral eye

control) at 2E9vg/eye. At 4wks post-AAV, mice received bilateral administration of
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recombinant human TNF (rec_hTNF), 18hrs later were killed, eyes dissected and ocular
supernatants (retina and vitreous) assayed for huTNFRI-hulgG expression. Acute activation
elicits a significant increase in expression of the huTNFRI-hulgG compared to the control
(Figure 10B).

These data show inducibility and sensitivity of the inflammation responsive promotor design
to express a bioactive therapeutic (anti-TNF biologic) transgene in vitro and in vivo, using two
different disease models, one with chronic low-grade inflammation and other with acute ocular

inflammation.

Evaluation of inducible therapeutic transgene efficacy in vivo

To demonstrate efficacy of the inducible therapeutic transgene, B10.RIll mice were injected
with  AAV7m8.AP1-NFKB.huTNFRI-hulgG or AAV7m8.CMV.NULL [2E9 vgleye] in
contralateral eyes, and then immunized for EAU at 4wks post-AAV. At day 11, representative
fundus and OCT images demonstrate increased inflammation (peri-vascular sheathing and
vitreous infiltrate) in the eyes receiving the control NULL vector (Figure 11A). The
contralateral eyes of the same four animals, which received the inducible therapeutic vector,
showed substantially reduced clinical inflammation, both peri-vascular sheathing and vitreous
infiltrate. At this time-point mice were killed, eyes dissected prepared for flow cytometric
analysis to determine absolute numbers of CD45+ (all leukocytes), CD3+ (lymphocytes),
CD4+ (Th T cells) and CD11b+ (macrophages and monocytes) populations from single eyes
(Figure 11B). We observed a trend of reduction in immune cell infiltrates with AAV7m8.AP1-
NFkB.huTNFRI-hulgG compared to AAV7m8.CMV.NULL.

These data show efficacy of inducible anti-TNF to locally suppress ocular inflammation in a

mouse model of human uveitis in vivo.

Evaluation of constitutive and inducible expression of an anti-CD3 Fab transgene in vitro

To evaluate constitutive anti-CD3 Fab antibody expression, ARPE19 cells were transduced
with AAV7m8.CMV.anti-CD3 Fab or AAV7m8.CMV.NULL vectors [MOI 1E5vg/cell]. Culture
supernatants at 48hrs were collected and protein samples concentrated and prepared with
non-reducing conditions for SDS-PAGE (4-20% gradient gel) analysis. Blots were probed with
Anti-HA (Clone F7; sc-7392) primary monoclonal antibody, and secondary anti-mouse HRP
for ECL detection (Figure 17A). The SDS-PAGE shows HA-positive protein band (lanes 1-3),
which corresponds to the expected light chain fragment of the anti-CD3 Fab (which includes
the HA-tag sequence on the C-terminus). No band was detected in supernatants collected
from AAV.CMV.NULL transfected cells (lanes 4-6).
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To evaluate bioactivity of the anti-CD3 Fab transgene, conditioned media (CM; ARPE cell
culture supernatant harvested from the expression assay at 48hrs), was preincubated with
naive mouse splenocytes for 1hr, before stimulation (TCR activation using CD3/CD28
antibodies). Cells were stained with CellTrace™ Violet, cultured for 72hrs to determine CD4+
T cell proliferation response by FACS (Figure 17B). Pre-incubation of splenocytes with anti-
CD3 FAB antibody (2¢11b; positive control) demonstrates suppressed proliferation, in a dose-
dependent manner (0.005-5ug/ml). Compared to control (media only) or supernatant from
AAV.NULL transfected ARPE-19 cells, conditioned media from AAV.CMV.anti-CD3 Fab also

significantly reduces CD4+ proliferation comparable to 0.05ug/ml 2¢11b control.

To demonstrate inducibility of anti-CD3 Fab via an inflammation responsive promotor, ARPE-
19 cells were transduced with AAV7m8.AP1-NFkB.anti-CD3 Fab or AAV7mS8.AP1-
NFkB.NULL vectors [MOI 1E5vg/cell] and stimulated with IL-1b (2ng/ml). Conditioned media
was collected at 0, 24 & 48hrs, and concentrated for SDS-PAGE (non-reducing conditions)
(Figure 18). Stimulation results in robust induction of anti-CD3 Fab expression by 24hrs (lanes
4-6) and 48hrs (lanes 1-3), shown by HA-positive protein band, corresponding to the expected
light chain fragment of the anti-CD3 Fab. No band is observed at Ohrs (lanes 7-9) or NULL
(lanes 10-11).

These data show successful expression (both constitutive and inducible) and bioactivity of an
anti-CD3 Fab encoded as a transgene in both the AAV7m8.CMV.anti-CD3 Fab and
AAV7m8.AP1-NFkB.anti-CD3 Fab vectors following transfection of an ocular cell type.

Evaluation of constitutive anti-CD3 Fab expression in vivo

To demonstrate efficacy of the constitutive therapeutic transgene, C57BL/6J mice were
injected in both eyes with AAV7m8.CMV.anti-CD3 Fab (n=7 eyes) or AAV7m8.CMV.NULL
(n=3 eyes) [Vector dose: 4E9 vg/eye], and then immunized for Experimental Autoimmune
Uveoretinitis (EAU) at 4wks post-AAV. At day 18, representative clinical images demonstrate
inflammation (peri-vascular sheathing and vitreous infiltrate) in the eyes receiving the NULL
vector; eyes receiving the therapeutic transgene show only mild clinical signs of disease
(Figure 19A). At this time-point mice were killed, eyes dissected and prepared for flow
cytometric analysis to determine absolute numbers of CD45+ (all leukocytes) and CD3+
(lymphocytes) populations from single eyes (Figure 19B). We observed a trend of reduction
in immune cell infilirate with AAV7m8.CMV.anti-CD3 Fab compared to AAV7m8.CMV.NULL
(Figure 19B). AAV7m8.CMV.2c11b treatment promotes an exhausted T cell phenotype,
shown by increased expression of CTLA-4 and TIM-3 on CD3+ cells (Figure 19C).
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These data show efficacy of constitutive anti-CD3 Fab to locally suppress ocular inflammation

and modulate the pathogenic phenotype of disease-causing T cells, in a model of human

uveitis in vivo.

Methods

Viral vectors: Design, cloning and sequencing of plasmids performed in-house. Production,

QC and quantification of ultra-pure AAV2 preparations performed by Vector Builder.

Production, QC and quantification of ultra-pure AAV7m8 preparations performed by Vector

BioLabs.
Name Promotor Transgene Vector Type
AAV2.CMV.Infliximab Constitutive Infliximab Fab Therapeutic
AAV2.CMV.NULL Constitutive Non-coding sequence Control
AAV2.AP1-NFKB.Infliximab Inducible Infliximab Fab Therapeutic
AAV2 AP1-NFKB.EGFP Inducible Enhanced GFP Reporter
AAV2.AP1-NFkB.NULL Inducible Non-coding sequence Control
AAV7m8.CMV.huTNFRI-hulgG Constitutive huTNFRI-hulgG Therapeutic
AAV7m8.CMV.huTNFRI-mslIgG Constitutive huTNFRI-mslgG Therapeutic
AAV7mM8.CMV.msTNFRI-msigG Constitutive msTNFRI-msigG Therapeutic
AAV7m8.CMV.Adalimumab Constitutive | Adalimumab Fab Therapeutic
AAV7m8.CMV.NULL Constitutive Non-coding sequence Control
AAV7m8.AP1-NFkB.huTNFRI-hulgG Inducible huTNFRI-hulgG Therapeutic
AAV7m8.AP1-NFkB.huTNFRI-mslgG Inducible huTNFRI-msIgG Therapeutic
AAV7m8.AP1-NFKB.msTNFRI-msigG | Inducible msTNFRI-mslgG Therapeutic
AAV7m8.AP1-NFkB.Adalimumab Inducible Adalimumab Fab Therapeutic
AAV7m8.AP1-NFKB.NULL Inducible Non-coding sequence Control
AAV7m8.CMV.anti-CD3 Fab Constitutive | Anti-CD3 Fab Therapeutic
AAV7m8.AP1-NFkB.anti-CD3 Fab Inducible Anti-CD3 Fab Therapeutic

Cell lines: HEK 293T or ARPE-19 cells cultured using standard complete medium. Plasmid

transduction of cells performed using lipofectamine at concentration of 0.25ug/ml. AAV

transduction of cells performed at range of Multiplicity of Infection (MOI; 1E4-1E5 vg/cell).

Anti-TNF constructs: Infliximab Fab was expressed via encoding the heavy and light chains

of Infliximab Fab separated by a self-cleaving 2A peptide to generate the two separate

peptides, which then form the Fab in situ. Adalimumab Fab was expressed similarly, but

encoding the heavy and light chains of adalimumab Fab. For both Fabs, a Human Growth

Hormone (HGH) signal peptide was added to the N-terminus of both heavy chain and light

chain to allow secretion.
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For antibody-like molecules, huTNFRI-hulgG was expressed by encoding the extracellular
domain (N-terminus 211 amino acid residues, which include a native signal peptide) of human
tumour necrosis factor receptor type 1 (TNFRI, also known as p55 receptor), followed by the
Fc region of human IgG1. Similarly, huTNFRI-mslgG was expressed, but switching the Fc
region of human IgG1 for that of mouse IgG1. Similarly, msTNFRI-mslgG was expressed, but
additionally switching the extracellular domain (N-terminus 211 amino acid residues, which
include a native signal peptide) of huTNFRI for the extracellular domain (N-terminus 212
amino acid residues, which include a native signal peptide) of msTNFRI. These soluble fusion

proteins bind to and neutralize TNF.

Infliximab Fab and huTNFRI-hulgG Characterization: Levels of secreted Fab or IgG (cell
culture or ex vivo retinal supernatants) assayed using a clinical IFX ELISA kit (R-Biopharm) or
Anti-human TNF antibody ELISA kit (LS Bio; LS-F55832). Bioactivity of Infliximab Fab or
huTNFRI-hulgG (i.e. the ability to neutralize human/mouse TNF) evaluated using TNF-a

Reporter HEK 293 cells (Invivogen), which permits monitoring of NF-kB pathway activation.

Anti-CD3-FAB Characterization: Levels of secreted 1gG (cell culture or ex vivo retinal
supernatants) assayed by SDS-PAGE using non-reducing conditions. Bioactivity of mouse
specific anti-CD3 FAB (i.e. ability to inhibit T cell proliferation) evaluated using OT-ll (OVA
peptide specific TCR) splenocytes activated in vitro with peptide or CD3/CD28 beads.
Proliferation of CD4+ T cells incubated with conditioned supernatants from transfected HEK-
293T cells measured by FACS (CFSE dye incorporation).

Therapeutic intervention (AAV or biologics): Intravitreal injections performed under
ketamine-based recovery anaesthesia, with an operating microscope using a 33G Hamilton

syringe to inject up to 2pl volumes.

Uveitis model: Experimental Autoimmune Uveoretinitis (EAU) is an established preclinical
model of human non-infectious Uveitis (Khalili, H., et al., Sci Rep, 2016. 6: p. 36905). Induced
using standard immunizing protocol, with retinal peptides (RBP-3), with additional adjuvant
(CFA and Pertussis Toxin) by appropriate systemic route (e.g. subcutaneous or intraperitoneal
injection). EAU susceptibility is mouse strain dependent, with different RBP-3 epitopes eliciting
acute, severe inflammation (B10.RIll) or persistent disease with reduced disease severity
(C57BL/BY). Initial therapeutic AAV2.Infliximab vector testing uses the B10.RIIl strain, and
subsequent therapeutic AAV7m8.huTNFRI-hulgG vector used both strains.

Recombinant human TNF model. To evaluate efficacy of therapeutic anti-TNF vectors to

human protein, acute inflammation can be induced by intravitreal injection of recombinant
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human TNF (20ng/eye). Susceptibility is not mouse strain dependent, with similar
inflammatory kinetics in B10.RIIl or C57BL/6J.

Clinical assessment: The Micron IV system permits repeated in vivo ocular assessment
(Fundus, Fluorescence, OCT & ERG) of disease severity. Ex vivo, single retinas are
processed for routine 15-colour flow cytometry (FACS) to immuno-phenotype and quantify

CD45+ infiltrate cell populations.
Example 2 — Evaluation of combination therapy to suppress ocular inflammation

Vectorized constitutive expression of anti-TNF biologic (AAV.CMV.msTNFRI-mslgG) reduces

inflammation Experimental Autoimmune Uveoretinitis (EAU) in vivo

To further evaluate efficacy of vectorized anti-TNF biologics delivered locally to the eye,
C57BL/6J mice injected with AAV7m8.CMV.msTNFRI-msigG in one eye, and with
AAV7m8.CMV.NULL in contralateral eye, were immunized for Experimental Autoimmune
Uveoretinitis (EAU) at 4wks post-AAV. At day 18, clinical imaging demonstrates inflammation
(peri-vascular sheathing and vitreous infiltrate) only in the eyes receiving the NULL vector;
contralateral eyes receiving the therapeutic transgene appear normal with no clinical signs of
disease (Figure 12A). FACS analysis of immune cell infiltrate from individual eyes (n=21
eyes/group combined from 2 independent experiments), demonstrates a significant reduction
in CD45+ cells treated with AAV7mM8.CMV.msTNFRI-msigG compared to
AAV7m8.CMV.NULL, confirmed through paired analysis which shows reduced lymphocyte
(CD3+) and myeloid (CD11b+) cell counts. Wilcoxon matched pairs signed rank test. This
demonstrated a significant difference [***p=0.0002, n=21, two tailed test], with 55% reduction

in the average (mean) number of CD45+ cells (Figure 12B).

These data show efficacy of a constitutive promotor design encoding anti-TNF therapeutic
(msTNFRI-mslgG) transgene, to suppress ocular inflammation in a clinically relevant mouse

model of human uveitis.

Local anti-CD3 Fab antibody administration supresses EAU in vivo

To identify another immune target, an anti-CD3-Fab was delivered locally to the eye. In
contrast to blocking a cytokine like TNF, this approach directly targets T cells and can inhibit
T cell proliferation, reduce CTL lysis or induce T cell depletion (see e.g. Khun & Weiner, 2016,

Immunotherapy 8(8):889-906), which could be efficacious in uveitis.

Mice were immunized for Experimental Autoimmune Uveoretinitis (EAU) and clinical imaging

used to select only mice displaying early mild signs of clinical disease at day 10. Mice received
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a single intravitreal injection of 6ug Anti-CD3 Fab (Ref: BE0O1-1; Clone 145-2C11; BioxCell),
with vehicle (PBS) administered to the contralateral eye. At day 14 (peak disease in the
B10.RIIl EAU model), mice were imaged and then killed, eyes dissected and immune cell
infiltrate immunophenotyped using FACS. Representative clinical images (Fundus and OCT)
demonstrate clinical inflammation in control (PBS) eyes compared to eyes receiving anti-CD3
Fab (Figure 13A), with substantially reduced CD45+ cell counts (Figure 13B) (One-way
ANOVA, ** p=0.0021, n=6).

These data show efficacy of an anti-CD3-Fab, which targets disease-associated T cells in the
eye though local delivery, to suppress ocular inflammation in the clinically relevant mouse

EAU model of human uveitis.

Anti-CD3 Fab vector and Bicistronic vector design

To evaluate the efficacy of targeting both TNF and CD3 to suppress ocular inflammation, we
developed separate AAV vectors and bicistronic AAV vectors encoding a TNF inhibitor and/or

a CD3 inhibitor, under the control of either a constitutive or inducible promoter.

We developed constructs comprising a single therapeutic transgene, namely TNFRI-IgG
(Figure 14A) or an Anti-CD3 Fab (Figure 14B), and either a constitutive promoter (CMV
promotor) or an inflammation-inducible promoter (AP1-NFKB; inflammation responsive

promotor comprised of x5 repeated AP1 & NFkB binding sites).

We also developed bicistronic constructs comprising both therapeutic transgenes (TNFRI-IgG
and an Anti-CD3 Fab) and either a constitutive promoter (CMV promotor) or an inflammation-
inducible promoter (AP1-NFkB; inflammation responsive promotor comprised of x5 repeated
AP1 & NFkB binding sites) (Figure 14C). For the bicistronic constructs, the constitutive and

inducible design allows encoding and expression of both therapeutic transgenes

Evaluation of constitutive anti-CD3 Fab transgene expression & bioactivity in vitro

To evaluate constitutive anti-CD3 Fab antibody expression, HEK-293T cells were transduced
with AAV7m8.CMV.anti-CD3 Fab or AAV7m8.CMV.NULL vectors [MOI 1E5vg/cell]. Culture
supernatants at 48hrs were collected and protein samples concentrated and prepared with
reducing conditions for SDS-PAGE (4-20% gradient gel) analysis. Blots were probed with Anti-
HA (Clone F7; sc-7392) primary monoclonal antibody, and secondary anti-mouse HRP for
ECL detection (Figure 15A). The SDS-PAGE shows an HA-positive 22kD protein band (lanes
1-3), which corresponds to the expected light chain fragment of the anti-CD3 Fab (which
includes the HA-tag sequence on the C-terminus). No band was detected in supernatants
collected from AAV.CMV.NULL transfected cells (lanes 4-6).
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To evaluate bioactivity of the anti-CD3 Fab transgene, conditioned media (CM; culture
supernatant harvested from the expression assay at 48hrs), was preincubated with naive
mouse splenocytes for 1hr, before stimulation (TCR activation using CD3/CD28 antibodies).
Cells were stained with CellTrace™ Violet, cultured for 72hrs to determine CD4+ T cell
proliferation response by FACS (Figure 15B). Pre-incubation of splenocytes with anti-CD3
FAB antibody (2c11b; positive control) demonstrates suppressed proliferation, in a dose-
dependent manner (0.01-1ug/ml). Compared to control (media only) or supernatant from
AAV.NULL transfected HEK293T cells, CM from AAV.CMV.anti-CD3 FAB also significantly

reduces CD4+ proliferation.

These data show successful expression and bioactivity of an anti-CD3 Fab encoded as a
transgene in the AAV7m8.CMV.anti-CD3 FAB vector.

Evaluation of combined targeting therapy (AAV.CMV.msTNFRI-mslgG + AAV.CMV.anti-CD3

Fab) to suppress inflammation in EAU

To evaluate efficacy of combined therapeutic vectors, C57BL/6J mice were injected with AAV
“MIX” containing AAV7m8.CMV.msTNFRI-msigG [2E9 vg/eye] + AAV7m8.CMV.anti-CD3
FAB [2E9 vg/eye] in one eye, with AAV7m8.CMV.NULL [4E9 vg/eye] in contralateral eye, and
were then immunized for EAU at 4wks post-AAV. To test if the combined treatment gives
increased efficacy, in a separate group mice were injected with the AAV7m8.CMV.msTNFRI-
mslgG [2E9 vg/eye] in one eye, with AAV7m8.CMV.NULL in contralateral eye. At day 18,
clinical imaging demonstrates inflammation (peri-vascular sheathing and vitreous infiltrate)
only in the eyes receiving the NULL vector; contralateral eyes receiving either the combined
“MIX” therapeutic transgenes or AAV.CMV.TNFRI vector only appear normal with no clinical
signs of disease (Figure 16A). FACS analysis was then carried out for immune cell infiltrate
from individual eyes of the AAV.TNFRI only and AAV “MIX” treatment groups.

Treatment with AAV7m8.CMV.msTNFRI-mslgG compared to AAV7m8.CMV.NULL, confirms
overall reduction in total CD45+ cells from individual eyes receiving the single therapeutic
transgene (Figure 16B). Wilcoxon matched pairs signed rank test demonstrates there is a
significant difference [**p=0.0039, n=9, two tailed test], with 31% reduction in the average

(mean) number of CD45+ cells/eye.

Treatment with combined AAV7m8.CMV.msTNFRI-mslgG + AAV7m8.CMV.anti-CD3 FAB
(AAV  “MIX”) demonstrates significant reduction in CD45+ cells compared to
AAV7m8.CMV.NULL, confirmed through paired analysis showing reduced lymphocyte (CD3+
& CD4+) and myeloid (CD11b+) populations (Figure 16C). Wilcoxon matched pairs signed
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rank test demonstrates there is a significant difference [***p=0.0005, n=13, two tailed test],

with 63% reduction in the average (mean) number of CD45+ cells.

These data show increased efficacy of combined administration of two therapeutic AAV
vectors that constitutively express a TNF inhibitor and a CD3 inhibitor, to suppress ocular

inflammation in the EAU mouse model of human uveitis.

Evaluation of constitutive expression of two transgenes (TNFRI-IgG and Anti-CD3 Fab) using

a bi-cistronic construct in vitro - plasmids and vectors

To evaluate constitutive expression of both transgenes from the AAV.CMV.msTNFRI-IgG.anti-
CD3 Fab (bi-cistronic) construct, ARPE-19 cells were transfected with AAV.CMV.anti-CD3
Fab, AAV.CMV.NULL or AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab) plasmids (1ug/ml).
Culture supernatants (conditioned media; CM) were collected at 72hrs, and protein samples

concentrated for assays.

To demonstrate bioactivity of the expressed msTNFRI-IgG transgene, CM was “spiked” with
recombinant mouse TNF (final concentration 0.1ng/ml), before incubation with HEK-BLUE
reporter cells for 24hrs, and NFkB activation assessment. CM from AAV.CMV.msTNFRI-
mslgG.anti-CD3 Fab (Bi-cistronic plasmid) inhibited mTNF-mediated activation in the reporter
cell line compared to AAV.CMV.NULL or recTNF alone. One-way ANOVA; ****p<0.0001;
Data presented as means +/- SEM (Figure 20A).

To demonstrate expression of the anti-CD3 Fab transgene, CM from AAV.CMV .anti-CD3 Fab,
AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab or AAV.CMV.NULL prepared with non-reducing
conditions for SDS-PAGE (4-20% gradient gel) analysis. Blots were probed with Anti-HA
(Clone F7; sc-7392) primary monoclonal antibody, and secondary anti-mouse HRP for ECL
detection. SDS-PAGE image shows HA-positive protein band (light chain fragment of the anti-
CD3 Fab) present in the AAV.CMV.anti-CD3 Fab and AAV.CMV.msTNFRI-mslgG.anti-CD3
Fab samples. No band was detected in supernatants collected from AAV.CMV.NULL. This
demonstrates expression of the anti-CD3 Fab transgene from the bi-cistronic plasmid (Figure
20B).

To evaluate constitutive expression of both transgenes from the AAV.CMV.msTNFRI-IgG.anti-
CD3 Fab (bi-cistronic) construct, HEK293T or ARPE-19 cells were transduced with
AAV7M8.CMV.msTNFRI-IgG, AAV7m8.CMV.anti-CD3 Fab, AAV7/m8.CMV.NULL or
AAV7mM8.CMV.msTNFRI-msIgG.anti-CD3 Fab vectors [MOI 1E5vg/cell], and incubated for

48hrs to generate conditioned media (CM).

209



10

15

20

25

30

WO 2025/133635 PCT/GB2024/053193

To demonstrate bioactivity of the expressed msTNFRI-IgG transgene, CM was “spiked” with
recombinant mouse TNF (final concentration 0.1ng/ml), before incubation with HEK-BLUE
reporter cells for 24hrs, and NFkB activity assessed (Figure 21A). CM from
AAV7M8.CMV.msTNFRI-msigG  and  AAV7m8.CMV.msTNFRI-mslgG.anti-CD3  Fab
transfected HEK293T or ARPE-19 inhibited mTNF-mediated activation in the reporter cell line
compared to AAV7m8.CMV.NULL. One-way ANOVA; ****p<0.0001; Data presented as

means +/- SEM.

To demonstrate expression of the anti-CD3 Fab transgene, CM from HEK293T transduced
with  AAV7m8.CMV.anti-CD3 Fab, AAV7m8.CMV.msTNFRI-msigG.anti-CD3 Fab or
AAV7m8.CMV.NULL prepared with non-reducing conditions for SDS-PAGE (4-20% gradient
gel) analysis. Blots were probed with Anti-HA (Clone F7; sc-7392) primary monoclonal
antibody, and secondary anti-mouse HRP for ECL detection (Figure 21B). SDS-PAGE image
shows HA-positive 50kD protein band (heavy chain fragment of the anti-CD3 Fab) present in
the AAV7m8.CMV.anti-CD3 Fab and AAV7m8.CMV.msTNFRI-msIgG.anti-CD3 Fab samples
only. No band was detected in supernatants collected from AAV7m8.CMV.NULL.

These data show successful expression and bioactivity of two therapeutic transgenes using a

constitutive promotor in the bi-cistronic plasmid and vector.

Evaluation of combined targeting therapy (AAV.CMV.msTNFRI-mslgG + AAV.CMV.anti-CD3

Fab) to maintain reduced inflammation in EAU

To evaluate the long-term efficacy of combined therapeutic vectors, C57BL/6J mice were
injected with AAV “MIX” containing AAV7m8.CMV.msTNFRI-msigG [2E9 vgleye] +
AAV7m8.CMV.anti-CD3 Fab [2E9 vg/eye] in one eye, with AAV7m8.CMV.NULL [4E9 vg/eye]
in contralateral eye, and were then immunized for EAU at 4wks post-AAV. At day 28 EAU
(post-peak inflammation), clinical imaging demonstrates inflammation (peri-vascular
sheathing and vitreous infiltrate) in eyes receiving the NULL vector, with contralateral eyes
receiving the combined “MIX” therapeutic transgenes showing mild clinical signs of disease
(Figure 22A). FACS analysis was then carried out for immune cell infiltrate from individual
eyes AAV “MIX” vs NULL eyes, shows 34% reduction in the average (mean) number of CD45+
cells [**p=0.005, n=7, paired t test] (Figure 22B).

These data provide evidence showing maintained efficacy of a combined targeting therapy

approach to suppress disease in the EAU mouse model of human uveitis.

Evaluation of bi-cistronic vector (AAV.CMV.msTNFRI-mslgG.anti-CD3 Fab) to suppress peak

inflammation in EAU
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To evaluate efficacy of the bi-cistronic vector to suppress inflammation, C57BL/6J mice
injected with AAV7m8.CMV.msTNFRI-msigG.anti-CD3 Fab in one eye, and with
AAV7m8.CMV.NULL in contralateral eye, were immunized for Experimental Autoimmune
Uveoretinitis (EAU) at 4wks post-AAV. At day 18 (peak disease), clinical imaging
demonstrates inflammation (peri-vascular sheathing and vitreous infiltrate) only in the eyes
receiving the NULL vector, with contralateral eyes injected with the bicistronic AAV expressing
therapeutic transgenes appearing normal with no clinical signs of disease (Figure 23A). FACS
analysis of immune cell infiltrate from individual eyes (n=8 eyes/group), demonstrates a
significant reduction in CD45+ cells treated with AAV7m8.CMV.msTNFRI-mslgG.anti-CD3
Fab compared to AAV7m8.CMV.NULL, confirmed through paired analysis which shows
reduced lymphocyte (CD3+) and myeloid (CD11b+) cell counts [* p=0.05; **p=0.005, n=8, two
tailed test] (Figure 23B).

These data provide evidence supporting efficacy of AAV.CMV.mTNFRI-1gG.2¢11b (Bicistronic
vector) to inhibit immune cell infiltrate and inflammation in the EAU mouse model of human

uveitis.
Methods

Viral vectors: Design, cloning and sequencing of plasmids performed in-house. Plasmid
maps for constitutive (AAV.CMV.mTNFRI-IgG.anti-CD3 Fab) and inducible (AAV.AP1-
NFkB.mTNFRI-IgG.anti-CD3 Fab) bi-cistronic constructs are provided in Figure 24.
Production, QC and quantification of ultra-pure AAV7m8 preparations performed by Vector
BioLabs.

Name Promotor Transgene(s) Vector Type
AAV7m8.CMV.msTNFRI-msIgG Constitutive msTNFRI-msIgG Therapeutic
AAV7m8.CMV.ms anti-CD3 FAB Constitutive ms_anti-CD3 FAB Therapeutic
AAV7m8.CMV.NULL Constitutive Non-coding sequence | Control
AAV7m8.AP1-NFKB.msTNFRI-msIgG | Inducible msTNFRI-msIgG Therapeutic
AAV7m8.AP1-NFkB.ms anti-CD3 FAB | Inducible ms_anti-CD3 FAB Therapeutic
AAV7m8.CMV.NULL Inducible Non-coding sequence | Control
msTNFRI-msigG +
AAV7m8.CMV .bicistronic Constitutive ms_anti-CD3 FAB Therapeutic
msTNFRI-msigG +
AAV7m8.AP1-NFkB.bicistronic Inducible ms_anti-CD3 FAB Control

Cell lines: HEK 293T cultured using standard complete medium. Plasmid transduction of cells
performed using lipofectamine at concentration of 0.25ug/ml. AAV transduction of cells

performed at range of Multiplicity of Infection (MOI; 1E4-1E5 vg/cell).
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Anti-TNF constructs: A transgene encoding msTNFRI-mslgG was constructed by encoding
the extracellular domain (N-terminus 212 amino acid residues, which include a native signal

peptide) of msTNFRI followed by the Fc region of mouse IgG1.

Anti-CD3 FAB constructs: A transgene encoding an anti-CD3 Fab was constructed by
encoding the Fab domain of 145-2C11 along with an N-terminus human growth factor (HGH)
signal peptide. 145-2C11 is an Armenian Hamster IgG monoclonal antibody raised against
mouse CD3e and has been shown to block cytotoxic T cell-mediated cell lysis and deplete T
cells. A furin site and P2A peptide separated the heavy chain and light chain coding regions,
allowing the heavy chain and light chain polypeptides to be expressed separately and to form
the Fab.

Bicistronic constructs: To encode both TNFRI-hulgG and anti-CD3 Fab in a single vector,

the two transgenes were separated by a furin site and T2A peptide.

msTNFRI-mslgG Characterization: Levels of secreted 1gG (cell culture or ex vivo retinal
supernatants) assayed using an anti-mouse TNF antibody ELISA kit (LS Bio; LS-F55832).
Bioactivity of msTNFRI-mslgG (i.e. the ability to neutralize mouse TNF) evaluated using TNF-

a Reporter HEK 293 cells (Invivogen), which permits monitoring of NF-kB pathway activation.

Anti-CD3-FAB Characterization: Levels of secreted 1gG (cell culture or ex vivo retinal
supernatants) assayed by SDS-PAGE using non-reducing conditions. Bioactivity of mouse
specific anti-CD3 FAB (i.e. ability to inhibit T cell proliferation) evaluated using OT-ll (OVA
peptide specific TCR) splenocytes activated in vitro with peptide or CD3/CD28 beads.
Proliferation of CD4+ T cells incubated with conditioned supernatants from transfected HEK-
293T cells measured by FACS (CFSE dye incorporation).

Therapeutic intervention (AAV or biologics): Intravitreal injections performed under
ketamine-based recovery anaesthesia, with an operating microscope using a 33G Hamilton

syringe to inject up to 2pl volumes.

Uveitis model: Experimental Autoimmune Uveoretinitis (EAU) is an established preclinical
model of human non-infectious Uveitis (Khalili, H., et al., Sci Rep, 2016. 6: p. 36905). Induced
using standard immunizing protocol, with retinal peptides (RBP-3), with additional adjuvant
(CFA and Pertussis Toxin) by appropriate systemic route (e.g. subcutaneous or intraperitoneal
injection). EAU induced in C57BL/6J mice generates a persistent chronic disease phenotype,

used for in vivo evaluation of therapeutic AAV7m8 vector efficacy.
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Clinical assessment: The Micron IV system permits repeated in vivo ocular assessment
(Fundus, Fluorescence, OCT & ERG) of disease severity. Ex vivo, single retinas are
processed for routine 15-colour flow cytometry (FACS) to immuno-phenotype and quantify
CD45+ infiltrate cell populations.

The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of chemistry, biochemistry, molecular biology, microbiology and immunology,
which are within the capabilities of a person of ordinary skill in the art. Such techniques are
explained in the literature. See, for example: Skoog, D.A., et al. (2013) Fundamentals of
Analytical Chemistry, 9th edition, Cengage learning; Walker J.M. (2009) The Protein Protocols
Handbook, 3rd edition, Springer Nature; Green, M.R. and Sambrook, J. (2012) Molecular
Cloning: A Laboratory Manual, 4th Edition, Cold Spring Harbor Laboratory Press; Ausubel,
F.M., etal. (2003) Current Protocols in Molecular Biology, John Wiley & Sons; Hill, A. J. (2013)
DNA Sequencing Protocols, Humana Press; Nielsen, B.S. and Jones, J. (2021) In Situ
Hybridization Protocols, Springer US; Herdewijn, P. (2010) Oligonucleotide Synthesis:
Methods and Applications, Humana Press; and Luo, Y. (2019) CRISPR Gene Editing:
Methods and Protocols, Springer New York. Each of these general texts is herein incorporated

by reference.
EMBODIMENTS

Various preferred features and embodiments of the present invention will now be described

with reference to the following numbered paragraphs (paras).

Combinations, vectors, kits, products, and pharmaceutical compositions for

preventing or treating an inflammatory eye disease

1. A vector comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a

nucleotide sequence encoding a CD3 inhibitor.

2. The vector according to any preceding para, wherein the nucleotide sequence encoding a
TNF inhibitor is linked to the nucleotide sequence encoding a CD3 inhibitor by a nucleotide
sequence encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element.

3. The vector according to any preceding para, wherein the nucleotide sequence encoding a
TNF inhibitor is linked to the nucleotide sequence encoding a CD3 inhibitor by a nucleotide

sequence encoding a 2A self-cleaving peptide.
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4. The vector according to any preceding para, wherein the nucleotide sequence encoding a
TNF inhibitor and the nucleotide sequence encoding a CD3 inhibitor are each operably linked
to the same promoter.

5. The vector according to any preceding para, wherein the vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’ a promoter; the nucleotide sequence
encoding a TNF inhibitor; a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element; and the nucleotide sequence encoding a CD3 inhibitor.

6. The vector according to any of paras 1-5, wherein the vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’: a promoter; the nucleotide sequence
encoding a CD3 inhibitor; a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element; and the nucleotide sequence encoding a TNF inhibitor.

7. A kit comprising: (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor;

and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor.

8. A pharmaceutical composition comprising: (a) a vector comprising a nucleotide sequence
encoding a TNF inhibitor; and (b) a vector comprising a nucleotide sequence encoding a CD3
inhibitor.

9. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the TNF inhibitor is any of adalimumab or a fragment thereof, infliximab or a fragment thereof,

golimumab or a fragment thereof, or certolizumab or a fragment thereof.

10. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the TNF inhibitor is adalimumab or a fragment thereof, or infliximab or a fragment thereof,

preferably wherein the TNF inhibitor is adalimumab or a fragment thereof.

11. The vector, kit, or pharmaceutical composition according to any preceding para, wherein

the TNF inhibitor is an antigen binding fragment (Fab) of adalimumab.

12. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the TNF inhibitor is an anti-TNF antibody or fragment thereof comprising one or more CDR
regions selected from SEQ ID NOs: 16 to 21 or derivatives thereof comprising one amino acid
substitution, preferably wherein the TNF inhibitor is an anti-TNF antibody or fragment thereof
comprising CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or
consisting of SEQ ID NOs: 16, 17, 18, 19, 20 and 21 respectively or derivatives thereof

comprising one amino acid substitution.
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13. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the TNF inhibitor is an anti-TNF antibody or fragment thereof comprising a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 22 and/or a
light chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
23.

14. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the CD3 inhibitor is any of foralumab or a fragment thereof, teplizumab or a fragment thereof,
visilizumab or a fragment thereof, otelixizumab or a fragment thereof, muromonab-CD3 or a
fragment thereof, T3/4.A or a fragment thereof, YTH12.5 or a fragment thereof, or Hubd281 or

& fragment thersof.

15. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the CD3 inhibitor is foralumab or a fragment thereof, teplizumab or a fragment thereof,

visilizumab or a fragment thereof, or otelixizumab or a fragment thereof.

16. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the CD3 inhibitor is an antigen binding fragment (Fab) of foralumab, teplizumab, visilizumab,

or otelixizumab.

17. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the CD3 inhibitor is an anti-CD3 antibody or fragment thereof comprising one or more CDR
regions selected from: (a) SEQ ID NOs: 70 to 75 or derivatives thereof comprising one amino
acid substitution, (b) SEQ ID NOs: 81 to 86 or derivatives thereof comprising one amino acid
substitution, (c) SEQ ID NOs: 92 to 97 or derivatives thereof comprising one amino acid
substitution, and (d) SEQ ID NOs: 103 to 108 or derivatives thereof comprising one amino
acid substitution, preferably wherein the CD3 inhibitor is an anti-CD3 antibody or fragment
thereof comprising (a) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 70, 71, 72, 73, 74 and 75 respectively or derivatives
thereof comprising one amino acid substitution; (b) CDR regions HCDR1, HCDR2, HCDRS,
LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 81, 82, 83, 84, 85 and 86
respectively or derivatives thereof comprising one amino acid substitution; (¢) CDR regions
HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs:
92, 93, 94, 95, 96 and 97 respectively or derivatives thereof comprising one amino acid
substitution; or (d) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 103, 104, 105, 106, 107 and 108 respectively or

derivatives thereof comprising one amino acid substitution.
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18. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the CD3 inhibitor is an anti-CD3 antibody or fragment thereof comprising: (a) a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 76 and/or a
light chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
77; (b) a heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ
ID NO: 87 and/or a light chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 88; (c) a heavy chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 98 and/or a light chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 99; or (d) a heavy chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 109 and/or a light chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 110.

19. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the nucleotide sequence encoding a TNF inhibitor is operably linked to an inflammation-
inducible promoter and/or the nucleotide sequence encoding a CD3 inhibitor is operably linked

to an inflammation-inducible promoter.

20. The vector, kit, or pharmaceutical composition according to para 19, wherein the
inflammation-inducible promoter comprises one or more inflammation-inducible transcription
factor binding motif selected from: an AP-1 transcription factor binding motif, a NF-kB
transcription factor binding motif; an IRF transcription factor binding motif, a STAT transcription

factor binding motif; and a NFAT transcription factor binding motif or any combination thereof.

21. The vector, kit, or pharmaceutical composition according to para 19 or 20, wherein the
inflammation-inducible promoter comprises one or more AP-1 binding motif and/or one or

more NF-kB binding motif.

22. The vector, kit, or pharmaceutical composition according to any of paras 19-21, wherein
the inflammation-inducible promoter comprises two or more AP-1 binding motifs and/or two or
more NF-kB binding motifs, three or more AP-1 binding motifs and/or three or more NF-kB
binding motifs, four or more AP-1 binding motifs and/or four or more NF-kB binding motifs, or

five or more AP-1 binding motifs and/or five or more NF-kB binding motifs

23. The vector, kit, or pharmaceutical composition according to any of paras 19-22, wherein
the inflammation-inducible promoter comprises at least one AP-1 binding motif coupled to at

least one NF-kB binding motif.
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24. The vector, kit, or pharmaceutical composition according to any of paras 19-23, wherein
the inflammation-inducible promoter comprises five AP-1 binding motifs coupled to five NF-kB

binding motifs.

25. The vector, kit, or pharmaceutical composition according to any of paras 20-24, wherein
the AP-1 binding motif comprises or consists of SEQ ID NO: 151, or wherein the AP-1 binding
motif comprises or consists of any of SEQ ID NOs: 152-154 or derivatives thereof comprising

one nucleotide substitution.

26. The vector, kit, or pharmaceutical composition according to any of paras 20-25, wherein
the NF-kB binding motif comprises or consists of SEQ ID NO: 155, or wherein the NF-kB
binding motif comprises or consists of SEQ ID NO: 156 or a derivative thereof comprising two

or fewer nucleotide substitutions.

27. The vector, kit, or pharmaceutical composition according to any of paras 19-26, wherein
the inflammation-inducible promoter comprises or consists of a nucleotide sequence having
at least 70% identity to SEQ ID NO: 157.

28. The vector, kit, or pharmaceutical composition according to any preceding para, wherein

the vector(s) further comprise a polyadenylation sequence.

29. The vector, kit, or pharmaceutical composition according to para 28, wherein the
polyadenylation sequence is selected from any of: a bovine growth hormone (bGH)
polyadenylation sequence, a SV40 polyadenylation sequence, and a rabbit beta-globin

polyadenylation sequence.

30. The vector, kit, or pharmaceutical composition according to para 28 or 29, wherein the
polyadenylation sequence comprises or consists of a nucleotide sequence having at least
70% identity to SEQ ID NO: 163.

31. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the vector(s) further comprise a woodchuck hepatitis post-transcriptional regulatory element
(WPRE).

32. The vector, kit, or pharmaceutical composition according to para 31, wherein the WPRE
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
164.
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33. The vector, kit, or pharmaceutical composition according to any preceding para, wherein
the vector(s) further comprise an intron, optionally wherein the intron is selected from a beta-

globin intron or a SV40 intron.

34. The vector, kit, or pharmaceutical composition according to para 33, wherein the intron
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
165.

35. The vector, kit, or pharmaceutical composition according to any previous para, wherein
the vector(s) are a viral vector, optionally wherein the vector(s) are any of a parvoviral vector,
an adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a retroviral vector or

a lentiviral vector.

36. The vector, kit, or pharmaceutical composition according to any previous para, wherein

the vector(s) are an adeno-associated virus (AAV) vector.

37. The vector, kit, or pharmaceutical composition according to any previous para, wherein

the vector(s) are an AAV vector particle.

38. The vector, kit, or pharmaceutical composition according to para 37, wherein the AAV

vector particle is pseudotyped to confer ocular tissue tropism.

39. The vector, kit, or pharmaceutical composition according to para 37 or 38, wherein the
AAV vector particle comprises AAV2 capsid proteins or AAV2 capsid variant proteins,
optionally wherein the AAV2 capsid variant is selected from any of. AAV2.tYF, AAV2.7m8,
R100, AAV2.GL and AAV2.NN.

40. The vector, kit, or pharmaceutical composition according to any previous para, wherein

the vector(s) comprise one or more inverted terminal repeats (ITRs).

41. An isolated cell comprising: (i) the vector according to any of paras 1-6 or 9-40; and/or (ii)
(a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector

comprising a nucleotide sequence encoding a CD3 inhibitor.

42. A kit for the production of: (i) the vector of any one of paras 1-6 or 9-40; and/or (ii) (a) a
vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector

comprising a nucleotide sequence encoding a CD3 inhibitor.

43. A pharmaceutical composition comprising a pharmaceutically acceptable carrier, diluent
or excipient in combination with: (i) the vector according to any one of paras 1-6 or 9-40; (ii)

(a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a vector
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comprising a nucleotide sequence encoding a CD3 inhibitor; and/or (iii) the isolated cell

according to para 41.

44, A vector according to any one of paras 1-6 or 9-40, an isolated cell according to para 41,

and/or a pharmaceutical composition according to para 43, for use as a medicament.

45. Use of a vector according to any one of paras 1-6 or 9-40, an isolated cell according to
para 41, or a pharmaceutical composition according to para 43, for the manufacture of a

medicament.

46. A method comprising administering a vector according to any one of paras 1-6 or 9-40, an
isolated cell according to para 41, or a pharmaceutical composition according to para 43, to a

subject in need thereof.

47. A vector for use in preventing or treating an inflammatory eye disease, wherein the vector
comprises: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence

encoding a CD3 inhibitor.

48. Use of a vector in the manufacture of a medicament for preventing or treating an
inflammatory eye disease, wherein the vector comprises: (a) a nucleotide sequence encoding

a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.

49. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a vector to a subject in need thereof, wherein the vector comprises:
(a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding
a CD3 inhibitor.

50. A product comprising: (a) a vector comprising a nucleotide sequence encoding a TNF
inhibitor; and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor, as a
combined preparation for simultaneous, separate or sequential use in preventing or treating

an inflammatory eye disease.

51. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering to a subject in need thereof: (a) a vector comprising a nucleotide
sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide sequence

encoding a CD3 inhibitor.

52. A vector according to any one of paras 1-6 or 9-40, or a pharmaceutical composition

according to para 43, for use in preventing or treating an inflammatory eye disease.
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53. Use of a vector according to any one of paras 1-6 or 9-40, or a pharmaceutical composition
according to para 43, for the manufacture of a medicament for preventing or treating an

inflammatory eye disease.

54. A method of preventing or treating an inflammatory eye disease comprising administering
a vector according to any one of paras 1-6 or 7-40, or a pharmaceutical composition according

to para 43, to a subject in need thereof.

55. The vector or pharmaceutical composition for use according to para 47 or 52, the use
according to para 48 or 53, the method according to para 49, 51 or 54, or the product for use

according to para 50, wherein the inflammatory eye disease is uveitis.

56. The vector or pharmaceutical composition for use according to any of paras 47, 52 or 55,
the use according to any of paras 48, 53 or 55, the method according to any of paras 49, 51
or 54-55, or the product for use according to para 50 or 55, wherein the vector(s) or

pharmaceutical composition are administered intraocularly.

57. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
56, the use according to any of paras 48, 53 or 55-56, the method according to any of paras
49, 51 or 54-56, or the product for use according to any of paras 50 or 55-56, wherein the
vector(s) or pharmaceutical composition are administered via intravitreal, subretinal,

subconjunctival, sub-Tenon’s or suprachoroidal injection.

58. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
57, the use according to any of paras 48, 53 or 55-57, the method according to any of paras
49, 51 or 54-57, or the product for use according to any of paras 50 or 55-57, wherein the

vector(s) or pharmaceutical composition are administered via intravitreal injection.

59. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
58, the use according to any of paras 48, 53 or 55-58, the method according to any of paras
49, 51 or 54-58, or the product for use according to any of paras 50 or 55-58, wherein the

vector(s) or pharmaceutical composition are administered as a single dose.

60. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
59, the use according to any of paras 48, 53 or 55-59, the method according to any of paras
49, 51 or 54-59, or the product for use according to any of paras 50 or 55-59, wherein the
vector(s) are administered at a dose of at least about 1E10 vg/mL, at least about 1E11 vg/mL,

at least about 1E12 vg/mL, or at least about 5E12 vg/mL.
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61. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
60, the use according to any of paras 48, 53 or 55-60, the method according to any of paras
49, 51 or 54-60, or the product for use according to any of paras 50 or 55-60, wherein the
vector(s) are administered at a dose of at least about 1E9 vg/eye, at least about 1E10 vg/eye,
or at least about 1E11 vg/eye, preferably wherein the vector(s) are administered at a dose of

about 1E9 vg/eye to about 5E12 vg/eye.

62. The vector or pharmaceutical composition for use according to any of paras 47, 52, or 55-
61, the use according to any of paras 48, 53 or 55-61, the method according to any of paras
49, 51 or 54-61, or the product for use according to any of paras 50 or 55-61, wherein the
vector(s) or pharmaceutical composition are administered in response to relapse of an

inflammatory eye disease, preferably wherein the inflammatory eye disease is uveitis.

63. A kit comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence
encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide

sequence encoding the same.

64. A pharmaceutical composition comprising: (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

65. A product comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a
nucleotide sequence encoding the same, as a combined preparation for simultaneous,

separate or sequential use in therapy.

66. A product comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a
nucleotide sequence encoding the same, as a combined preparation for simultaneous,

separate or sequential use in preventing or treating an inflammatory eye disease.

67. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering to a subject in need thereof: (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

68. The product for use according to para 66 or the method according to para 67, wherein the

inflammatory eye disease is uveitis.
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69. The product for use according to para 66 or 68 or the method according to para 67 or 68,
wherein (a) the TNF inhibitor or polynucleotide is administered intraocularly; and/or (b) the

CDg3 inhibitor or polynucleotide is administered intraocularly.

70. The product for use according to any of paras 66 or 68-69 or the method according to any
of paras 67-69, wherein (a) the TNF inhibitor or polynucleotide is administered via intravitreal,
subretinal, subconjunctival, sub-Tenon’s or suprachoroidal injection; and/or (b) the CD3
inhibitor or polynucleotide is administered via intravitreal, subretinal, subconjunctival, sub-

Tenon’s or suprachoroidal injection.

71. The product for use according to any of paras 66 or 68-70 or the method according to any
of paras 67-70, wherein (a) the TNF inhibitor or polynucleotide is administered via intravitreal

injection; and/or (b) the CDS3 inhibitor or polynucleotide is administered via intravitreal injection.

72. The product for use according to any of paras 66 or 68-71 or the method according to any
of paras 67-71, wherein (a) the TNF inhibitor or polynucleotide is administered in response to
relapse of an inflammatory eye disease, preferably wherein the inflammatory eye disease is
uveitis; and/or (b) the CD3 inhibitor or polynucleotide is administered in response to relapse

of an inflammatory eye disease, preferably wherein the inflammatory eye disease is uveitis.

73. The product for use according to any of paras 66 or 68-72 or the method according to any
of paras 67-72, wherein (a) the TNF inhibitor or polynucleotide is administered in the form of
a vector comprising a nucleotide sequence encoding a TNF inhibitor; and/or (b) the CD3
inhibitor or polynucleotide is administered in the form of a vector comprising a nucleotide

sequence encoding a CD3 inhibitor.

74. The product for use according to any of paras 66 or 68-73 or the method according to any
of paras 67-73, wherein (a) the TNF inhibitor or polynucleotide is administered in the form of
a pharmaceutical composition comprising the TNF inhibitor or polynucleotide; and/or (b) the
CD3 inhibitor or polynucleotide is administered in the form of a pharmaceutical composition

comprising the CD3 inhibitor or polynucleotide.

CD3 inhibitors, polynucleotides, cells, and pharmaceutical compositions for

preventing or treating an inflammatory eye disease

1. A vector comprising a nucleotide sequence encoding a CD3 inhibitor, wherein the
nucleotide sequence encoding the CD3 inhibitor is operably linked to an inflammation-

inducible promoter.
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2. The vector according to para 1, wherein the CD3 inhibitor is an anti-CD3 antibody or

fragment thereof.
3. The vector according to para 1 or 2, wherein the CD3 inhibitor is an antibody fragment.

4. The vector according to any preceding para, wherein the CD3 inhibitor is an antigen-binding
fragment (Fab), a fragment antibody (F(ab’)2), a single chain antibody (scFv), or a single-
domain antibody (sdAb).

5. The vector according to any preceding para, wherein the CD3 inhibitor is an antigen-binding

fragment (Fab).

6. The vector according to any preceding para, wherein the CD3 inhibitor thereof is any of
foralumab or a fragment thereof, teplizumab or a fragment thereof, visilizumab or a fragment
thereof, otelixizumab or a fragment thereof, muromonab-CD3 or a fragment thereof, T3/4.A or

a fragment thereof, YTH12.5 or a fragment thereof, or HubM281 or a fragment thereof.

7. The vector according to any preceding para, wherein the CD3 inhibitor is foralumab or a
fragment thereof, teplizumab or a fragment thereof, visilizumab or a fragment thereof, or

otelixizumab or a fragment thereof.

8. The vector according to any preceding para, wherein the CD3 inhibitor is an antigen binding

fragment (Fab) of foralumab, teplizumab, visilizumab, or otelixizumab.

9. The vector according to any preceding para, wherein the CD3 inhibitor is an anti-CD3
antibody or fragment thereof comprising one or more CDR regions selected from: (a) SEQ ID
NOs: 70 to 75 or derivatives thereof comprising one amino acid substitution, (b) SEQ ID NOs:
81 to 86 or derivatives thereof comprising one amino acid substitution, (¢) SEQ ID NOs: 92 to
97 or derivatives thereof comprising one amino acid substitution, and (d) SEQ ID NOs: 103 to

108 or derivatives thereof comprising one amino acid substitution.

10. The vector according to any preceding para, wherein the CD3 inhibitor is an anti-CD3
antibody or fragment thereof comprising: (a) CDR regions HCDR1, HCDR2, HCDR3, LCDR1,
LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 70, 71, 72, 73, 74 and 75
respectively, or derivatives thereof comprising one amino acid substitution; (b) CDR regions
HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs:
81, 82, 83, 84, 85 and 86 respectively, or derivatives thereof comprising one amino acid
substitution; (c¢) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising
or consisting of SEQ ID NOs: 92, 93, 94, 95, 96 and 97 respectively, or derivatives thereof
comprising one amino acid substitution; or (d) CDR regions HCDR1, HCDR2, HCDRS,
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LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 103, 104, 105, 106, 107

and 108 respectively, or derivatives thereof comprising one amino acid substitution.

11. The vector according to any preceding para, wherein the CD3 inhibitor comprises: (a) a
heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
76 and/or a light chain comprising or consisting of a sequence with at least 70% identity to
SEQ ID NO: 77; (b) a heavy chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 87 and/or a light chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 88; (c) a heavy chain comprising or consisting of a sequence
with at least 70% identity to SEQ ID NO: 98 and/or a light chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 99; or (d) a heavy chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 109 and/or a light chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 110.

12. The vector according to para 11, wherein: (a) the heavy chain is encoded by a nucleotide
sequence having at least 70% identity to SEQ ID NO: 125 and/or the light chain is encoded
by a nucleotide sequence having at least 70% identity to SEQ ID NO: 126; (b) the heavy chain
is encoded by a nucleotide sequence having at least 70% identity to SEQ ID NO: 127 and/or
the light chain is encoded by a nucleotide sequence having at least 70% identity to SEQ ID
NO: 128; (c) the heavy chain is encoded by a nucleotide sequence having at least 70% identity
to SEQ ID NO: 129 and/or the light chain is encoded by a nucleotide sequence having at least
70% identity to SEQ ID NO: 130; or (d) the heavy chain is encoded by a nucleotide sequence
having at least 70% identity to SEQ ID NO: 131 and/or the light chain is encoded by a
nucleotide sequence having at least 70% identity to SEQ ID NO: 132.

13. The vector according to para 12, wherein the nucleotide sequence encoding the heavy
chain and the nucleotide sequence encoding the light chain are connected via a linker

sequence.

14. The vector according to para 13, wherein the linker sequence encodes a 2A self-cleaving

peptide, and/or an enzymatically cleavable peptide motif.

15. The vector according to para 13 or 14, wherein the linker sequence encodes a 2A self-

cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9.

16. The vector according to any of paras 12 to 15, wherein the nucleotide sequence encoding
the heavy chain and/or the nucleotide sequence encoding the light chain is operably linked to
a signal sequence, optionally wherein the signal sequence encodes a signal peptide selected

from any of: a Human Growth Hormone (HGH) signal peptide, an interleukin-2 (IL-2) signal
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peptide, a CD5 signal peptide, an immunoglobulin Kappa light chain signal peptide, a

trypsinogen signal peptide, a serum albumin signal peptide, and a prolactin signal peptide.

17. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CD3 inhibitor encodes: (a) a heavy chain comprising or consisting of a sequence with at least
70% identity to SEQ ID NO: 76, a 2A self-cleaving peptide having at least 70% sequence
identity to any of SEQ ID NOs: 6-9, and a light chain comprising or consisting of a sequence
with at least 70% identity to SEQ ID NO: 77; (b) a heavy chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 87, a 2A self-cleaving peptide having at
least 70% sequence identity to any of SEQ ID NOs: 6-9, and a light chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 88; (c) a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 98, a 2A self-
cleaving peptide having at least 70% sequence identity to any of SEQ ID NOs: 6-9, and a light
chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 99; or
(d) a heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ ID
NO: 109, a 2A self-cleaving peptide having at least 70% sequence identity to any of SEQ ID
NOs: 6-9, and a light chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 110.

18. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CD3 inhibitor comprises or consists of: (a) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 125, a nucleotide sequence having at least 70% sequence identity to SEQ ID
NO: 10 or 11, and a nucleotide sequence having at least 70% identity to SEQ ID NO: 126; (b)
a nucleotide sequence having at least 70% identity to SEQ ID NO: 127, a nucleotide sequence
having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a nucleotide sequence
having at least 70% identity to SEQ ID NO: 128; (c) a nucleotide sequence having at least
70% identity to SEQ ID NO: 129, a nucleotide sequence having at least 70% sequence identity
to SEQ ID NO: 10 or 11, and a nucleotide sequence having at least 70% identity to SEQ ID
NO: 130; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO: 131, a
nucleotide sequence having at least 70% sequence identity to SEQ ID NO: 10 or 11, and a
nucleotide sequence having at least 70% identity to SEQ ID NO: 132.

19. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CD3 inhibitor comprises or consists of: (a) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 134; (b) a nucleotide sequence having at least 70% identity to SEQ ID NO:
136; (c) a nucleotide sequence having at least 70% identity to SEQ ID NO: 138; or (d) a
nucleotide sequence having at least 70% identity to SEQ ID NO: 140.
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20. The vector according to any preceding para, wherein the inflammation-inducible promoter
comprises one or more inflammation-inducible transcription factor binding motif selected from:
an AP-1 transcription factor binding motif; a NF-kB transcription factor binding motif; an IRF
transcription factor binding motif; a STAT transcription factor binding motif, and a NFAT

transcription factor binding motif or any combination thereof.

21. The vector according to any preceding para, wherein the inflammation-inducible promoter

comprises one or more AP-1 binding motif and/or one or more NF-kB binding motif.

22. The vector according to any preceding para, wherein the inflammation-inducible promoter
comprises two or more AP-1 binding motifs and/or two or more NF-kB binding motifs, three or
more AP-1 binding motifs and/or three or more NF-kB binding motifs, four or more AP-1
binding motifs and/or four or more NF-kB binding motifs, or five or more AP-1 binding motifs

and/or five or more NF-kB binding motifs

23. The vector according to any preceding para, wherein the inflammation-inducible promoter

comprises at least one AP-1 binding motif coupled to at least one NF-kB binding motif.

24. The vector according to any preceding para, wherein the inflammation-inducible promoter

comprises five AP-1 binding motifs coupled to five NF-kB binding motifs.

25. The vector according to any of paras 20-24, wherein the AP-1 binding motif comprises or
consists of SEQ ID NO: 151, or wherein the AP-1 binding motif comprises or consists of any

of SEQ ID NOs: 152-154 or derivatives thereof comprising one nucleotide substitution.

26. The vector according to any of paras 20-25, wherein the NF-kB binding motif comprises
or consists of SEQ ID NO: 155, or wherein the NF-«kB binding motif comprises or consists of

SEQ ID NO: 156 or a derivative thereof comprising two or fewer nucleotide substitutions.

27. The vector according to any preceding para, wherein the inflammation-inducible promoter
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
157.

28. The vector according to any preceding para, wherein the vector comprises: (a) a nucleotide
sequence having at least 70% identity to SEQ ID NO: 159; (b) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 160; (c) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 161; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO:
162.
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29. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CD3 inhibitor is operably linked to a polyadenylation sequence, optionally wherein the
polyadenylation sequence is selected from any of: a bovine growth hormone (bGH)
polyadenylation sequence, a SV40 polyadenylation sequence, and a rabbit beta-globin

polyadenylation sequence.

30. The vector according to para 29, wherein the polyadenylation sequence comprises or

consists of a nucleotide sequence having at least 70% identity to SEQ ID NO: 163.

31. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CD3 inhibitor is operably linked to a woodchuck hepatitis post-transcriptional regulatory
element WPRE).

32. The vector according to para 31, wherein the WPRE comprises or consists of a nucleotide
sequence having at least 70% identity to SEQ ID NO: 164.

33. The vector according to any preceding para, wherein the nucleotide sequence encoding a
CDa3 inhibitor is operably linked to an intron, optionally wherein the intron is selected from a

beta-globin intron or a SV40 intron.

34. The vector according to para 33, wherein the intron comprises or consists of a nucleotide
sequence having at least 70% identity to SEQ ID NO: 165.

35. The vector according to any preceding para, wherein the vector is a viral vector.

36. The vector according to any preceding para, wherein the vector is any of a parvoviral
vector, an adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a retroviral
vector or a lentiviral vector, preferably wherein the vector is an adeno-associated virus (AAV)

vector.
37. The vector according to any preceding para, wherein the vector is an AAV vector particle.

38. The vector according to para 37, wherein the AAV vector particle is pseudotyped to confer

ocular tissue tropism.

39. The vector according to para 37 or 38, wherein the AAV vector particle comprises AAV2
capsid proteins or AAV2 capsid variant proteins, optionally wherein the AAV2 capsid variant
is selected from any of: AAV2.tYF, AAV2.7m8, R100, AAV2.GL and AAV2.NN.

40. The vector according to any preceding para, wherein the vector comprises one or more

inverted terminal repeats (ITRs).
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41. The vector according to any preceding para, wherein the vector comprises: (a) a nucleotide
sequence having at least 70% identity to SEQ ID NO: 183; (b) a nucleotide sequence having
at least 70% identity to SEQ ID NO: 184; (c) a nucleotide sequence having at least 70% identity
to SEQ ID NO: 185; or (d) a nucleotide sequence having at least 70% identity to SEQ ID NO:
186.

42. A vector comprising a nucleotide sequence having at least 70% identity to SEQ ID NO:
183, SEQ ID NO: 184, SEQ ID NO: 185, or SEQ ID NO: 186.

43. An isolated cell comprising the vector according to any of paras 1-42.
44. A kit for the production of the vector of any one of paras 1-42.

45. A pharmaceutical composition comprising the vector according to any one of paras 1 to
42 or the isolated cell according to para 43, in combination with a pharmaceutically acceptable

carrier, diluent or excipient.

46. A vector according to any one of paras 1 to 42, an isolated cell according to para 43, and/or

a pharmaceutical composition according to para 45, for use as a medicament.

47. Use of a vector according to any one of paras 1 to 42, an isolated cell according to para
43, or a pharmaceutical composition according to para 45, for the manufacture of a

medicament.

48. A method comprising administering a vector according to any one of paras 1 to 42, an
isolated cell according to para 43, or a pharmaceutical composition according to para 45, to a

subject in need thereof.

49. A vector for use in preventing or treating an inflammatory eye disease, wherein the vector

comprises a nucleotide sequence encoding a CD3 inhibitor.

50. Use of a vector in the manufacture of a medicament for preventing or treating an
inflammatory eye disease, wherein the vector comprises a nucleotide sequence encoding a
CD3 inhibitor.

51. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a vector to a subject in need thereof, wherein the vector comprises

a nucleotide sequence encoding a CD3 inhibitor.

52. A vector according to any one of paras 1 to 42, or a pharmaceutical composition according

to para 45, for use in preventing or treating an inflammatory eye disease.
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53. Use of a vector according to any one of paras 1 to 42, or a pharmaceutical composition
according to para 45, for the manufacture of a medicament for preventing or treating an

inflammatory eye disease.

54. A method of preventing or treating an inflammatory eye disease comprising administering
a vector according to any one of paras 1 to 42, or a pharmaceutical composition according to

para 45, to a subject in need thereof.

55. The vector or pharmaceutical composition for use according to para 49 or 52, the use
according to para 50 or 53, or the method according to para 51 or 54, wherein the inflammatory

eye disease is uveitis.

56. The vector or pharmaceutical composition for use according to any of paras 49, 52 or 55,
the use according to any of paras 50, 53 or 55, or the method according to any of paras 51 or

54-55, wherein the vector or pharmaceutical composition is administered intraocularly.

57. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
56, the use according to any of paras 50, 53 or 55-56, or the method according to any of paras
51 or 54-56, wherein the vector or pharmaceutical composition is administered via intravitreal,

subretinal, subconjunctival, sub-Tenon’s or suprachoroidal injection.

58. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
57, the use according to any of paras 50, 53 or 55-57, or the method according to any of paras
51 or 54-57, wherein the vector or pharmaceutical composition is administered via intravitreal

injection.

59. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
58, the use according to any of paras 50, 53 or 55-58, or the method according to any of paras
51 or 54-58, wherein the vector or pharmaceutical composition is administered as a single

dose.

60. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
59, the use according to any of paras 50, 53 or 55-59, or the method according to any of paras
51 or 54-59, wherein the vector is administered at a dose of at least about 1E10 vg/mL, at

least about 1E11 vg/mL, at least about 1E12 vg/mL, or at least about 5E12 vg/mL.

61. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
60, the use according to any of paras 50, 53 or 55-60, or the method according to any of paras

51 or 54-60, wherein the vector is administered at a dose of at least about 1E9 vg/eye, at least
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about 1E10 vg/eye, or at least about 1E11 vg/eye, preferably wherein the vector is
administered at a dose of about 1E9 vg/eye to about 5E12 vg/eye.

62. The vector or pharmaceutical composition for use according to any of paras 49, 52, or 55-
61, the use according to any of paras 50, 53 or 55-61, or the method according to any of paras
51 or 54-61, wherein the vector or pharmaceutical composition is administered in response to
relapse of an inflammatory eye disease, preferably wherein the inflammatory eye disease is

uveitis.

63. A CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same,
for use in preventing or treating an inflammatory eye disease, wherein the CD3 inhibitor or

polynucleotide is administered intraocularly.

64. Use of a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding
the same, in the manufacture of a medicament for preventing or treating an inflammatory eye

disease, wherein the CD3 inhibitor or polynucleotide is administered intraocularly.

65. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a CDS3 inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same, to a subject in need thereof, wherein the CD3 inhibitor or

polynucleotide is administered intraocularly.

66. The CD3 inhibitor or polynucleotide for use according to para 63, the use according to

para 64, or the method according to para 65, wherein the inflammatory eye disease is uveitis.

67. The CD3 inhibitor or polynucleotide for use according to para 63 or 66, the use according
to para 64 or 66, or the method according to para 65 or 66, wherein the CD3 inhibitor or
polynucleotide is administered via intravitreal, subretinal, subconjunctival, sub-Tenon’s or

suprachoroidal injection.

68. The CD3 inhibitor or polynucleotide for use according to any of paras 63 or 66-67, the use
according to any of paras 64 or 66-67, or the method according to any of paras 65-67, wherein

the CD3 inhibitor or polynucleotide is administered via intravitreal injection.

69. The CD3 inhibitor or polynucleotide for use according to any of paras 63 or 66-68, the use
according to any of paras 64 or 66-68, or the method according to any of paras 65-68, wherein
the CD3 inhibitor or polynucleotide is administered in response to relapse of an inflammatory

eye disease, preferably wherein the inflammatory eye disease is uveitis.
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70. The CD3 inhibitor or polynucleotide for use according to any of paras 63 or 66-69, the use
according to any of paras 64 or 66-69, or the method according to any of paras 65-69, wherein
the CD3 inhibitor or polynucleotide is administered in the form of a vector comprising a

nucleotide sequence encoding a CD3 inhibitor.

71. The CD3 inhibitor or polynucleotide for use according to any of paras 63 or 66-70, the use
according to any of paras 64 or 66-70, or the method according to any of paras 65-70, wherein
the CD3 inhibitor or polynucleotide is administered in the form of a pharmaceutical composition

comprising the CD3 inhibitor or polynucleotide.
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CLAIMS

1. A vector comprising: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a

nucleotide sequence encoding a CD3 inhibitor.

2. The vector according to any preceding claim, wherein the nucleotide sequence encoding a
TNF inhibitor is linked to the nucleotide sequence encoding a CD3 inhibitor by a nucleotide
sequence encoding a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element.

3. The vector according to any preceding claim, wherein the nucleotide sequence encoding a
TNF inhibitor is linked to the nucleotide sequence encoding a CD3 inhibitor by a nucleotide

sequence encoding a 2A self-cleaving peptide.

4. The vector according to any preceding claim, wherein the nucleotide sequence encoding a
TNF inhibitor and the nucleotide sequence encoding a CD3 inhibitor are each operably linked

to the same promoter.

5. The vector according to any preceding claim, wherein the vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’: a promoter; the nucleotide sequence
encoding a TNF inhibitor; a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element; and the nucleotide sequence encoding a CD3 inhibitor.

6. The vector according to any of claims 1-5, wherein the vector comprises a nucleotide
sequence comprising or consisting of from 5’ to 3’ a promoter; the nucleotide sequence
encoding a CD3 inhibitor; a 2A self-cleaving peptide, an enzymatically cleavable peptide motif,

and/or an IRES element; and the nucleotide sequence encoding a TNF inhibitor.

7. A kit comprising: (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor;

and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor.

8. A pharmaceutical composition comprising: (@) a vector comprising a nucleotide sequence
encoding a TNF inhibitor; and (b) a vector comprising a nucleotide sequence encoding a CD3

inhibitor.

9. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the TNF inhibitor is any of adalimumab or a fragment thereof, infliximab or a fragment thereof,

golimumab or a fragment thereof, or certolizumab or a fragment thereof.

232



10

15

20

25

30

WO 2025/133635 PCT/GB2024/053193

10. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the TNF inhibitor is adalimumab or a fragment thereof, or infliximab or a fragment thereof,

preferably wherein the TNF inhibitor is adalimumab or a fragment thereof.

11. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein

the TNF inhibitor is an antigen binding fragment (Fab) of adalimumab.

12. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the TNF inhibitor is an anti-TNF antibody or fragment thereof comprising one or more CDR
regions selected from SEQ ID NOs: 16 to 21 or derivatives thereof comprising one amino acid
substitution, preferably wherein the TNF inhibitor is an anti-TNF antibody or fragment thereof
comprising CDR regions HCDR1, HCDR2, HCDRS3, LCDR1, LCDR2, LCDR3 comprising or
consisting of SEQ ID NOs: 16, 17, 18, 19, 20 and 21 respectively or derivatives thereof

comprising one amino acid substitution.

13. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the TNF inhibitor is an anti-TNF antibody or fragment thereof comprising a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 22 and/or a
light chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
23.

14. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the CD3 inhibitor is any of foralumab or a fragment thereof, teplizumab or a fragment thereof,
visilizumab or a fragment thereof, otelixizumab or a fragment thereof, muromonab-CD3 or a
fragment thereof, T3/4.A or a fragment thereof, YTH12.5 or a fragment thereof, or Hul241 or

a fragment thereof.

15. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the CD3 inhibitor is foralumab or a fragment thereof, teplizumab or a fragment thereof,

visilizumab or a fragment thereof, or otelixizumab or a fragment thereof.

16. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the CD3 inhibitor is an antigen binding fragment (Fab) of foralumab, teplizumab, visilizumab,

or otelixizumab.

17. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the CD3 inhibitor is an anti-CD3 antibody or fragment thereof comprising one or more CDR
regions selected from: (a) SEQ ID NOs: 70 to 75 or derivatives thereof comprising one amino
acid substitution, (b) SEQ ID NOs: 81 to 86 or derivatives thereof comprising one amino acid

substitution, (c) SEQ ID NOs: 92 to 97 or derivatives thereof comprising one amino acid
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substitution, and (d) SEQ ID NOs: 103 to 108 or derivatives thereof comprising one amino
acid substitution, preferably wherein the CD3 inhibitor is an anti-CD3 antibody or fragment
thereof comprising (a) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 70, 71, 72, 73, 74 and 75 respectively or derivatives
thereof comprising one amino acid substitution; (b) CDR regions HCDR1, HCDR2, HCDRS,
LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs: 81, 82, 83, 84, 85 and 86
respectively or derivatives thereof comprising one amino acid substitution; (¢) CDR regions
HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3 comprising or consisting of SEQ ID NOs:
92, 93, 94, 95, 96 and 97 respectively or derivatives thereof comprising one amino acid
substitution; or (d) CDR regions HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, LCDR3
comprising or consisting of SEQ ID NOs: 103, 104, 105, 106, 107 and 108 respectively or

derivatives thereof comprising one amino acid substitution.

18. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the CD3 inhibitor is an anti-CD3 antibody or fragment thereof comprising: (a) a heavy chain
comprising or consisting of a sequence with at least 70% identity to SEQ ID NO: 76 and/or a
light chain comprising or consisting of a sequence with at least 70% identity to SEQ ID NO:
77; (b) a heavy chain comprising or consisting of a sequence with at least 70% identity to SEQ
ID NO: 87 and/or a light chain comprising or consisting of a sequence with at least 70% identity
to SEQ ID NO: 88; (c) a heavy chain comprising or consisting of a sequence with at least 70%
identity to SEQ ID NO: 98 and/or a light chain comprising or consisting of a sequence with at
least 70% identity to SEQ ID NO: 99; or (d) a heavy chain comprising or consisting of a
sequence with at least 70% identity to SEQ ID NO: 109 and/or a light chain comprising or
consisting of a sequence with at least 70% identity to SEQ ID NO: 110.

19. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the nucleotide sequence encoding a TNF inhibitor is operably linked to an inflammation-
inducible promoter and/or the nucleotide sequence encoding a CD3 inhibitor is operably linked

to an inflammation-inducible promoter.

20. The vector, kit, or pharmaceutical composition according to claim 19, wherein the
inflammation-inducible promoter comprises one or more inflammation-inducible transcription
factor binding motif selected from: an AP-1 transcription factor binding motif, a NF-kB
transcription factor binding motif; an IRF transcription factor binding motif, a STAT transcription

factor binding motif; and a NFAT transcription factor binding motif or any combination thereof.
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21. The vector, kit, or pharmaceutical composition according to claim 19 or 20, wherein the
inflammation-inducible promoter comprises one or more AP-1 binding motif and/or one or

more NF-kB binding motif.

22. The vector, kit, or pharmaceutical composition according to any of claims 19-21, wherein
the inflammation-inducible promoter comprises two or more AP-1 binding motifs and/or two or
more NF-kB binding motifs, three or more AP-1 binding motifs and/or three or more NF-kB
binding motifs, four or more AP-1 binding motifs and/or four or more NF-kB binding motifs, or

five or more AP-1 binding motifs and/or five or more NF-kB binding motifs

23. The vector, kit, or pharmaceutical composition according to any of claims 19-22, wherein
the inflammation-inducible promoter comprises at least one AP-1 binding motif coupled to at

least one NF-kB binding motif.

24. The vector, kit, or pharmaceutical composition according to any of claims 19-23, wherein
the inflammation-inducible promoter comprises five AP-1 binding motifs coupled to five NF-kB

binding motifs.

25. The vector, kit, or pharmaceutical composition according to any of claims 20-24, wherein
the AP-1 binding motif comprises or consists of SEQ ID NO: 151, or wherein the AP-1 binding
motif comprises or consists of any of SEQ ID NOs: 152-154 or derivatives thereof comprising

one nucleotide substitution.

26. The vector, kit, or pharmaceutical composition according to any of claims 20-25, wherein
the NF-kB binding motif comprises or consists of SEQ ID NO: 155, or wherein the NF-kB
binding motif comprises or consists of SEQ ID NO: 156 or a derivative thereof comprising two

or fewer nucleotide substitutions.

27. The vector, kit, or pharmaceutical composition according to any of claims 19-26, wherein
the inflammation-inducible promoter comprises or consists of a nucleotide sequence having
at least 70% identity to SEQ ID NO: 157.

28. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein

the vector(s) further comprise a polyadenylation sequence.

29. The vector, kit, or pharmaceutical composition according to claim 28, wherein the
polyadenylation sequence is selected from any of: a bovine growth hormone (bGH)
polyadenylation sequence, a SV40 polyadenylation sequence, and a rabbit beta-globin

polyadenylation sequence.
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30. The vector, kit, or pharmaceutical composition according to claim 28 or 29, wherein the
polyadenylation sequence comprises or consists of a nucleotide sequence having at least
70% identity to SEQ ID NO: 163.

31. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the vector(s) further comprise a woodchuck hepatitis post-transcriptional regulatory element
(WPRE).

32. The vector, kit, or pharmaceutical composition according to claim 31, wherein the WPRE
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
164.

33. The vector, kit, or pharmaceutical composition according to any preceding claim, wherein
the vector(s) further comprise an intron, optionally wherein the intron is selected from a beta-

globin intron or a SV40 intron.

34. The vector, kit, or pharmaceutical composition according to claim 33, wherein the intron
comprises or consists of a nucleotide sequence having at least 70% identity to SEQ ID NO:
165.

35. The vector, kit, or pharmaceutical composition according to any previous claim, wherein
the vector(s) are a viral vector, optionally wherein the vector(s) are any of a parvoviral vector,
an adenoviral vector, a herpes simplex viral vector, an anelloviral vector, a retroviral vector or

a lentiviral vector.

36. The vector, kit, or pharmaceutical composition according to any previous claim, wherein

the vector(s) are an adeno-associated virus (AAV) vector.

37. The vector, kit, or pharmaceutical composition according to any previous claim, wherein

the vector(s) are an AAV vector particle.

38. The vector, kit, or pharmaceutical composition according to claim 37, wherein the AAV

vector particle is pseudotyped to confer ocular tissue tropism.

39. The vector, kit, or pharmaceutical composition according to claim 37 or 38, wherein the
AAV vector particle comprises AAV2 capsid proteins or AAV2 capsid variant proteins,
optionally wherein the AAV2 capsid variant is selected from any of: AAV2.tYF, AAV2.7m8,
R100, AAV2.GL and AAV2.NN.

40. The vector, kit, or pharmaceutical composition according to any previous claim, wherein

the vector(s) comprise one or more inverted terminal repeats (ITRs).
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41. An isolated cell comprising:
(i) the vector according to any of claims 1-6 or 9-40; and/or

(i) (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a

vector comprising a nucleotide sequence encoding a CD3 inhibitor.
42. A kit for the production of:
(i) the vector of any one of claims 1-6 or 9-40; and/or

(ii) (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a

vector comprising a nucleotide sequence encoding a CD3 inhibitor.

43. A pharmaceutical composition comprising a pharmaceutically acceptable carrier, diluent

or excipient in combination with:
(i) the vector according to any one of claims 1-6 or 9-40;

(ii) (a) a vector comprising a nucleotide sequence encoding a TNF inhibitor; and (b) a

vector comprising a nucleotide sequence encoding a CDS3 inhibitor; and/or
(iii) the isolated cell according to claim 41.

44, A vector according to any one of claims 1-6 or 9-40, an isolated cell according to claim 41,

and/or a pharmaceutical composition according to claim 43, for use as a medicament.

45. Use of a vector according to any one of claims 1-6 or 9-40, an isolated cell according to
claim 41, or a pharmaceutical composition according to claim 43, for the manufacture of a
medicament.

46. A method comprising administering a vector according to any one of claims 1-6 or 9-40,
an isolated cell according to claim 41, or a pharmaceutical composition according to claim 43,

to a subject in need thereof.

47. A vector for use in preventing or treating an inflammatory eye disease, wherein the vector
comprises: (a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence

encoding a CD3 inhibitor.

48. Use of a vector in the manufacture of a medicament for preventing or treating an
inflammatory eye disease, wherein the vector comprises: (a) a nucleotide sequence encoding

a TNF inhibitor; and (b) a nucleotide sequence encoding a CD3 inhibitor.
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49. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a vector to a subject in need thereof, wherein the vector comprises:
(a) a nucleotide sequence encoding a TNF inhibitor; and (b) a nucleotide sequence encoding
a CD3 inhibitor.

50. A product comprising: (a) a vector comprising a nucleotide sequence encoding a TNF
inhibitor; and (b) a vector comprising a nucleotide sequence encoding a CD3 inhibitor, as a
combined preparation for simultaneous, separate or sequential use in preventing or treating

an inflammatory eye disease.

51. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering to a subject in need thereof. (a) a vector comprising a nucleotide
sequence encoding a TNF inhibitor; and (b) a vector comprising a nucleotide sequence

encoding a CD3 inhibitor.

52. A vector according to any one of claims 1-6 or 9-40, or a pharmaceutical composition

according to claim 43, for use in preventing or treating an inflammatory eye disease.

53. Use of a vector according to any one of claims 1-6 or 9-40, or a pharmaceutical
composition according to claim 43, for the manufacture of a medicament for preventing or

treating an inflammatory eye disease.

54. A method of preventing or treating an inflammatory eye disease comprising administering
a vector according to any one of claims 1-6 or 7-40, or a pharmaceutical composition

according to claim 43, to a subject in need thereof.

55. The vector or pharmaceutical composition for use according to claim 47 or 52, the use
according to claim 48 or 53, the method according to claim 49, 51 or 54, or the product for use

according to claim 50, wherein the inflammatory eye disease is uveitis.

56. The vector or pharmaceutical composition for use according to any of claims 47, 52 or 55,
the use according to any of claims 48, 53 or 55, the method according to any of claims 49, 51
or 54-55, or the product for use according to claim 50 or 55, wherein the vector(s) or

pharmaceutical composition are administered intraocularly.

57. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-56, the use according to any of claims 48, 53 or 55-56, the method according to any of
claims 49, 51 or 54-56, or the product for use according to any of claims 50 or 55-56, wherein
the vector(s) or pharmaceutical composition are administered via intravitreal, subretinal,

subconjunctival, sub-Tenon’s or suprachoroidal injection.
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58. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-57, the use according to any of claims 48, 53 or 55-57, the method according to any of
claims 49, 51 or 54-57, or the product for use according to any of claims 50 or 55-57, wherein

the vector(s) or pharmaceutical composition are administered via intravitreal injection.

59. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-58, the use according to any of claims 48, 53 or 55-58, the method according to any of
claims 49, 51 or 54-58, or the product for use according to any of claims 50 or 55-58, wherein

the vector(s) or pharmaceutical composition are administered as a single dose.

60. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-59, the use according to any of claims 48, 53 or 55-59, the method according to any of
claims 49, 51 or 54-59, or the product for use according to any of claims 50 or 55-59, wherein
the vector(s) are administered at a dose of at least about 1E10 vg/mL, at least about 1E11

vg/mL, at least about 1E12 vg/mL, or at least about 5E12 vg/mL.

61. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-60, the use according to any of claims 48, 53 or 55-60, the method according to any of
claims 49, 51 or 54-60, or the product for use according to any of claims 50 or 55-60, wherein
the vector(s) are administered at a dose of at least about 1E9 vg/eye, at least about 1E10
vg/eye, or at least about 1E11 vg/eye, preferably wherein the vector(s) are administered at a

dose of about 1E9 vg/eye to about 5E12 vg/eye.

62. The vector or pharmaceutical composition for use according to any of claims 47, 52, or
55-61, the use according to any of claims 48, 53 or 55-61, the method according to any of
claims 49, 51 or 54-61, or the product for use according to any of claims 50 or 55-61, wherein
the vector(s) or pharmaceutical composition are administered in response to relapse of an

inflammatory eye disease, preferably wherein the inflammatory eye disease is uveitis.

63. A kit comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide sequence
encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a nucleotide

sequence encoding the same.

64. A pharmaceutical composition comprising: (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

65. A product comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide

sequence encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a
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nucleotide sequence encoding the same, as a combined preparation for simultaneous,

separate or sequential use in therapy.

66. A product comprising: (a) a TNF inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same; and (b) a CD3 inhibitor, or a polynucleotide comprising a
nucleotide sequence encoding the same, as a combined preparation for simultaneous,

separate or sequential use in preventing or treating an inflammatory eye disease.

67. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering to a subject in need thereof. (a) a TNF inhibitor, or a polynucleotide
comprising a nucleotide sequence encoding the same; and (b) a CD3 inhibitor, or a

polynucleotide comprising a nucleotide sequence encoding the same.

68. The product for use according to claim 66 or the method according to claim 67, wherein

the inflammatory eye disease is uveitis.

69. The product for use according to claim 66 or 68 or the method according to claim 67 or
68, wherein (a) the TNF inhibitor or polynucleotide is administered intraocularly; and/or (b) the

CD3 inhibitor or polynucleotide is administered intraocularly.

70. The product for use according to any of claims 66 or 68-69 or the method according to any
of claims 67-69, wherein (a) the TNF inhibitor or polynucleotide is administered via intravitreal,
subretinal, subconjunctival, sub-Tenon’s or suprachoroidal injection; and/or (b) the CD3
inhibitor or polynucleotide is administered via intravitreal, subretinal, subconjunctival, sub-

Tenon’s or suprachoroidal injection.

71. The product for use according to any of claims 66 or 68-70 or the method according to any
of claims 67-70, wherein (a) the TNF inhibitor or polynucleotide is administered via intravitreal

injection; and/or (b) the CD3 inhibitor or polynucleotide is administered via intravitreal injection.

72. The product for use according to any of claims 66 or 68-71 or the method according to any
of claims 67-71, wherein (a) the TNF inhibitor or polynucleotide is administered in response to
relapse of an inflammatory eye disease, preferably wherein the inflammatory eye disease is
uveitis; and/or (b) the CD3 inhibitor or polynucleotide is administered in response to relapse

of an inflammatory eye disease, preferably wherein the inflammatory eye disease is uveitis.

73. The product for use according to any of claims 66 or 68-72 or the method according to any
of claims 67-72, wherein (a) the TNF inhibitor or polynucleotide is administered in the form of

a vector comprising a nucleotide sequence encoding a TNF inhibitor; and/or (b) the CD3

240



10

15

20

25

WO 2025/133635 PCT/GB2024/053193

inhibitor or polynucleotide is administered in the form of a vector comprising a nucleotide

sequence encoding a CD3 inhibitor.

74. The product for use according to any of claims 66 or 68-73 or the method according to any
of claims 67-73, wherein (a) the TNF inhibitor or polynucleotide is administered in the form of
a pharmaceutical composition comprising the TNF inhibitor or polynucleotide; and/or (b) the
CD3 inhibitor or polynucleotide is administered in the form of a pharmaceutical composition

comprising the CD3 inhibitor or polynucleotide.

75. A vector comprising a nucleotide sequence encoding a CD3 inhibitor, wherein the
nucleotide sequence encoding the CD3 inhibitor is operably linked to an inflammation-

inducible promoter.

76. A vector comprising a nucleotide sequence having at least 70% identity to SEQ ID NO:
183, SEQ ID NO: 184, SEQ ID NO: 185, or SEQ ID NO: 186.

77. An isolated cell comprising the vector according to claim 75 or 76.
78. A kit for the production of the vector of claim 75 or 76.

79. A pharmaceutical composition comprising the vector according to claim 75 or 76 or the
isolated cell according to claim 77, in combination with a pharmaceutically acceptable carrier,

diluent or excipient.

80. A vector according to claim 75 or 76, an isolated cell according to claim 77, and/or a

pharmaceutical composition according to claim 79, for use as a medicament.

81. Use of a vector according to claim 75 or 76, an isolated cell according to claim 77, or a

pharmaceutical composition according to claim 79, for the manufacture of a medicament.

82. A method comprising administering a vector according to claim 75 or 76, an isolated cell
according to claim 77, or a pharmaceutical composition according to claim 79, to a subject in

need thereof.

83. A vector for use in preventing or treating an inflammatory eye disease, wherein the vector

comprises a nucleotide sequence encoding a CD3 inhibitor.

84. Use of a vector in the manufacture of a medicament for preventing or treating an
inflammatory eye disease, wherein the vector comprises a nucleotide sequence encoding a
CD3 inhibitor.
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85. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a vector to a subject in need thereof, wherein the vector comprises

a nucleotide sequence encoding a CD3 inhibitor.

86. A vector according to claim 75 or 76, or a pharmaceutical composition according to claim

79, for use in preventing or treating an inflammatory eye disease.

87. Use of a vector according to claim 75 or 76, or a pharmaceutical composition according to
claim 79, for the manufacture of a medicament for preventing or treating an inflammatory eye

disease.

88. A method of preventing or treating an inflammatory eye disease comprising administering
a vector according to claim 75 or 76, or a pharmaceutical composition according to claim 79,

to a subject in need thereof.

89. A CDS inhibitor, or a polynucleotide comprising a nucleotide sequence encoding the same,
for use in preventing or treating an inflammatory eye disease, wherein the CD3 inhibitor or

polynucleotide is administered intraocularly.

90. Use of a CD3 inhibitor, or a polynucleotide comprising a nucleotide sequence encoding
the same, in the manufacture of a medicament for preventing or treating an inflammatory eye

disease, wherein the CD3 inhibitor or polynucleotide is administered intraocularly.

91. A method for preventing or treating an inflammatory eye disease, wherein the method
comprises administering a CD3 inhibitor, or a polynucleotide comprising a nucleotide
sequence encoding the same, to a subject in need thereof, wherein the CD3 inhibitor or

polynucleotide is administered intraocularly.
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