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Genetic Construct
The present invention relates to genetic constructs and vectors. The invention extends
to pharmaceutical compositions comprising the genetic constructs and vectors, and to
methods of using the genetic constructs and vectors in diagnosis and therapy. The
invention is particularly, although not exclusively, concerned with diagnosing and

treating T-cell acute lymphoblastic leukaemia (T-ALL).

Over the last few decades, there has been a significant increase in the knowledge and
understanding of the molecular biology of various disorders. This has led to the
increasing use of genetic-based approaches in both the treatment and diagnosis of
conditions, such as cancer, which enables more precise treatment of conditions and
also greater diagnostic specificity, enabling the identification of disease subsets that

would otherwise go undetected.

Intense efforts in cancer research have resulted in a better understanding of the
mechanisms that drive cancer development. Consequently, there has been a shift on
how cancer therapy is perceived, leading to the search for and development of target-
specific agents (1). However, despite this shift, cancer patients are still predominantly
treated with non-specific cytotoxic drugs. Even though most cancer drivers are known,
targeting these genes has been very challenging. Given the important functions that
most of these genes have in normal tissues, it is difficult to target them without causing
significant toxicity to normal cells. Therefore, it is imperative to develop alternative

therapeutic strategies.

T-ALL is an aggressive haematological malignancy frequently associated with poor
prognosis factors, such as the infiltration of the central nervous system. T-ALL accounts
for 15% and 25% of paediatric and adult acute lymphoblastic leukaemia, respectively
(2) and, although the outcome of T-ALL patients has improved over recent years, the
prognosis of patients with resistant or relapsed disease remains very poor (3, 4).
Currently, the low response rates and the high toxicity of the existing therapies

underline the need to develop more specific and effective therapeutic strategies (3).

MicroRNAs (miRs) are ~22 nucleotides small non-coding RNAs that regulate gene
expression post-transcriptionally (5) by binding to complementary sequences usually
located in 3’ UTR of their target mRNAs (6) (see Figure 1). MicroRNAs regulate several

biological processes as well as human diseases including cancer (5). Moreover,
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functional studies have shown that microRNAs partake in tumorigenesis acting either

as tumour suppressors or as oncogenes (7).

Importantly, profiling studies have shown that some microRNAs are expressed in a
highly tissue/cell specific fashion (8, 9). Such tissue/cell-type specific microRNA
expression has been exploited to negatively regulate transgene expression. Addition of
artificial sequences recognized by a specific microRNA to a transgene will induce its
post-transcriptional silencing. This concept was first developed by Brown and
colleagues (10). By constructing a transgene expression lentiviral vector that
incorporates target sequences for a hematopoietic-cell specific microRNA, the authors
built a system that allows transgene expression in non-hematopoietic cells while
suppressing its expression in hematopoietic lineages. More recently, this strategy has

been explored in different disease settings for therapeutic gene delivery (11-13).

In cancer, microRNA expression profiles have also been shown to distinguish tumour
from normal cells and to discriminate tumours of different developmental origin and
having a differentiation state (8, 9, 14, 15). The inventors, therefore, set out to take
advantage of T-ALL-specific microRNA expression profiles, and have developed a
recombinant genetic construct, which behaves as a so-called microRNA “detector
system”. The genetic construct is capable of firstly using the microRNA profile to
identify cancerous or tumourous T-ALL cells in a patient and distinguish the leukaemia
cells from the patient’s normal, healthy cells, and secondly regulate the expression of a
therapeutic gene (e.g. an apoptosis-inducing gene encoding a protein which causes
tumour cell death) or a marker gene (e.g. a reporter gene encoding a protein marker) in
only the T-ALL cells, and not the healthy cells.

Thus, in a first aspect of the invention, there is provided a genetic construct comprising:

() a first promoter operably linked to a first nucleic acid sequence encoding
a therapeutically active molecule or a reporter molecule, wherein the first nucleic acid
sequence comprises at least one microRNA (miRNA) target site; and

(i) a second promoter operably linked to a second nucleic acid sequence
encoding an inhibitor of the first promoter and/or the therapeutically active molecule
or reporter molecule, and wherein the second nucleic acid sequence comprises at least
one miRNA target site,

wherein the at least one miRNA target site of the first and second nucleic acid

sequences are different.
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Advantageously, the construct of the invention harnesses the predetermined microRNA
profile specific to target and, in a tumour context, kill unhealthy cells in a patient.
When expressed inside a patient’s cell, the construct determines whether the cell is an
unhealthy cell, in which case, it induces cell death, or whether the cell is a healthy cell,
in which case no cell death is induced. Thus, a positive match between the expression of
specific microRNAs inside an unhealthy cell and the construct results in the delivery of
a therapeutic gene to target cells, inducing their death (as shown in Figure 2A). The
intrinsic ability of the construct to distinguish between an unhealthy cell and a healthy
cell within the body of the patient is a hallmark of the technology, a valuable tool in
precision oncology, and a significant advantage over the prior art, because it provides
the best possible efficacy and safety outcomes for patients. Indeed, the construct of the
invention has the potential to effectively circumvent the lack of specificity that is

associated with standard gene therapy techniques.

Furthermore, with the construct of the invention, a therapeutically active molecule can
be delivered with high specificity and efficiency, using just one single vector.
Additionally, only one construct (i.e. the construct of the invention) is delivered to the
target cell, thereby ensuring co-localisation of (i) the therapeutically active molecule or
a reporter molecule, and (ii) the inhibitor of the first promoter and/or the
therapeutically active molecule or reporter molecule. This means that significantly
lower doses of construct require administration compared to when using multiple
constructs and ensuring co-delivery into the same cells. Additionally, this single
construct does not require induction with external factors or cues to drive the
expression of the therapeutic molecule. As such, the construct of the invention is
significantly advantageous over the prior art, as it results in a much simpler and more

effective system.

Preferably, the at least one miRNA target site of the second nucleic acid sequence is a
target site of an miRNA that is different to an miRNA capable of targeting the at least

one miRNA target site of the first nucleic acid sequence.

It will be appreciated that the construct of the invention, therefore, comprises a first
expression cassette comprising the first promoter and the first nucleic acid sequence,
and a second expression cassette comprising the second promoter and the second

nucleic acid sequence.
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It will be appreciated that the first nucleic acid sequence may comprise more than one

species or type of miRNA target sequence.

Preferably, the first nucleic acid sequence comprises at least one miRNA target site (or
at least one species of miRNA target site). Preferably, the first nucleic acid sequence
comprises at least two miRNA target sites (or at least two species of miRNA target site).
Preferably, the first nucleic acid sequence comprises at least three miRNA target sites
(or at least three species of miRNA target site). Preferably, the first nucleic acid
sequence comprises at least four miRNA target sites (or at least four species of miRNA
target site). Preferably, the first nucleic acid sequence comprises at least five miRNA
target sites (or at least five species of miRNA target site). Preferably, the miRNA target
sites present in the first nucleic acid sequence are target sites for different miRNAs
species. The more miRNA target sites that are present in the first nucleic acid sequence,
then the more tightly regulated gene expression will be. However, it will be appreciated
that, for the construct to function adequately, a minimum of only one miRNA target site
in each of the first and second nucleic acid sequences is required, provided that they are
target sites for different miRNAs.

It will be appreciated that there may be more than one copy of each miRNA target site,
i.e. each miRNA target site species may comprise at least one duplication of the target
site. Accordingly, preferably there is at least one copy of each miRNA target site, i.e.
each species. Preferably, there is at least two copies of each miRNA target site, i.e. each
species. Preferably, there is at least three copies of each miRNA target site, i.e. each
species. Preferably, there is at least four copies of each miRNA target site, i.e. each
species. Preferably, there is at least five copies of each miRNA target site, i.e. each

species.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
is a target site for an miRNA, the expression of which is absent or decreased or down-

regulated in a diseased cell when compared to a healthy cell.

The identification of miRNAs specifically absent or decreased in a cancer cell when
compared with a healthy cell may be obtained by the analysis of differential expressed

miRNA between the cancer and healthy cells assuming the following criteria:
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1) the 5th, 10th, 15, 20th 25th, 30th or 35th percentile of the higher-expressing
group is higher than the 60th, 65t, 70th, 75t 8oth, 85th, goth or 95th percentile of the
lower-expressing group, preferably, the 25th, percentile of the higher-expressing group
is higher than the 75th, percentile of the lower-expressing group; and

2) miRNA has expression values for at least 60%, 65%, 75%, 80%, 85%, 90% or
95% of all the healthy samples analysed. Preferably, miRNA has expression values for
at least at least 75% of all the healthy samples analysed.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
is a target site for a miRNA that is not expressed in a diseased cell, or to very low or
undetectable levels. Preferably, the at least one miRNA target site present in the first
nucleic acid is a target site for a miRNA, which is specifically expressed in healthy cells.
Preferably, the at least one miRNA target site present in the first nucleic acid is a target
site for a miRNA, which is substantially expressed in healthy cells only. Preferably, the
at least one miRNA target site present in the first nucleic acid is a target site for a

miRNA, which is ubiquitously expressed in healthy cells.

Down-regulated or decreased miRNA expression in a diseased cell may be considered
to be at least 5%, 10%, 15% or 20% less than occurs in a healthy cell. Preferably, down-
regulated or decreased miRNA expression in a diseased cell may be considered to be at
least 25%, 30%, 35% or 40% less than occurs in a healthy cell. Preferably, down-
regulated or decreased miRNA expression in a diseased cell may be considered to be at
least 50%, 55%, 60% or 65% less than occurs in a healthy cell. Preferably, down-
regulated or decreased miRNA expression in a diseased cell may be considered to be at
least 70%, 75%, 80% or 85% less than occurs in a healthy cell. Preferably, down-
regulated or decreased miRNA expression in a diseased cell may be considered to be at

least 90%, 95%, 96% , 97%, 98%, 99% or 100 % less than occurs in a healthy cell.

Preferably, the diseased cell is a cancer cell. More preferably, the diseased cell is a T-cell
acute lymphoblastic leukaemia (T-ALL) cell. By way of example only, miRNA153,
miRNA128a, miR-3687, miR-92a-2-5p, miR-20b-3p, miR-6087, miR-106a-3p, miR-
7704, miR-5701, miR-766-5p, miR-3609, miR-3615, and/or miR-4746-5p are up-
regulated in T-ALL cells (i.e. higher expression levels than in healthy cells), whereas
miRNA29a, miRNA149, miR-539-5p, miR-487a-3p, miR-655-3p, miR-411-3p miR-377-
5p, miR-337-5p, miR-31-3p, miR-214-5p, miR-1185-5p, miR-483-5p, miR-365a-3p,



10

15

20

25

30

35

WO 2022/045912 PCT/PT2021/050028

miR-127-3p, miR-574-3p, and/or miR-125b-5p are down-regulated in T-ALL cells (i.e.

lower expression levels than in healthy cells).

Preferably, therefore, the at least one miRNA target site present in the first nucleic acid
sequence comprises a miRNA29a, miRNA149, miR-539-5p, miR-487a-3p, miR-655-3p,
miR-411-3p miR-377-5p, miR-337-5p, miR-31-3p, miR-214-5p, miR-1185-5p, miR-483-
5p, miR-365a-3p, miR-127-3p, miR-574-3p, and/or miR-125b-5p target site.
Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises at least one, two, three, four or five copies of each of the miRNA29a,
miRNA149, miR-539-5p, miR-487a-3p, miR-655-3p, miR-411-3p miR-377-5p, miR-
337-5p, miR-31-3p, miR-214-5p, miR-1185-5p, miR-483-5p, miR-365a-3p, miR-127-
3p, miR-574-3p and miR-125b-5p target sites. More preferably, the at least one miRNA
target site present in the first nucleic acid sequence comprises four copies of each of the
miRNA29a, miRNA149, miR-539-5p, miR-487a-3p, miR-655-3p, miR-411-3p miR-377-
5p, miR-337-5p, miR-31-3p, miR-214-5p, miR-1185-5p, miR-483-5p, miR-365a-3p,
miR-127-3p, miR-574-3p and miR-125b-5p target sites.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miRNA29a target site, which is provided herein as SEQ ID No: 1, as

follows:
TAACCGATTTCAGATGGTGCTA
[SEQ ID Nos: 1]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miRNA29a target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 1, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence

comprises a miR149 target site, which is provided herein as SEQ ID No: 2, as follows:

GGGAGTGAAGACACGGAGCCAGA
[SEQ ID No: 2]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR149 target site which comprises or consists of a sequence as

substantially set out in SEQ ID No: 2, or a variant or fragment thereof.
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Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-539-5p target site, which is provided herein as SEQ ID No: 28, as

follows:
ACACACCAAGGATAATTTCTICC
[SEQ ID No: 28]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-539-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 28, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-487a-3p target site, which is provided herein as SEQ ID No: 29, as

follows:
AACTGGATGTCCCTGTATGATT
[SEQ ID No: 29]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-487a-3p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 29, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-655-3p target site, which is provided herein as SEQ ID No: 30, as

follows:
AAAGAGGTTAACCATGTATTAT
[SEQ ID No: 30]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-655-3p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 30, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-411-3p target site, which is provided herein as SEQ ID No: 31, as

follows:
GGTTAGTGGACCGTGTTACATA
[SEQ ID No: 31]
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Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-411-3p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 31, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-377-5p target site, which is provided herein as SEQ ID No: 32, as

follows:
GAATTCACCAAGGGCAACCTCT
[SEQ ID No: 32]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-377-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 32, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-337-5p target site, which is provided herein as SEQ ID No: 33, as

follows:

AACTCCTGTATGAAGCCGTTC
[SEQ ID No: 33]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-337-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 33, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-31-3p target site, which is provided herein as SEQ ID No: 34, as

follows:

ATGGCAATATGTTIGGCATAGCA
[SEQ ID No: 34]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-31-3p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 34, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-214-5p target site, which is provided herein as SEQ ID No: 35, as

follows:
GCACAGCAAGTGTAGACAGGCA
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[SEQ ID No: 35]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-214-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 35, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-1185-5p target site, which is provided herein as SEQ ID No: 36, as

follows:
AACATACAAAGGGTATCCICT
[SEQ ID No: 36]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-1185-5p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 36, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-483-5p target site, which is provided herein as SEQ ID No: 37, as

follows:
CTCCCTTCTTTCCTCCCGTCTT
[SEQ ID No: 37]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-483-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 37, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-365a-3p target site, which is provided herein as SEQ ID No: 38, as
follows:
CACATCTGCCCCCARAAGTCCCT
[SEQ ID No: 38]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-365a-3p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 38, or a variant or fragment thereof.
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Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-127-3p target site, which is provided herein as SEQ ID No: 39, as

follows:
AGCCAAGCTCAGACGGATCCGA
[SEQ ID No: 39]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-127-3p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 39, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR-574-3p target site, which is provided herein as SEQ ID No: 40, as

follows:
TGTGGGTGTGTGCATGAGCGTG
[SEQ ID No: 40]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR-574-3p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 40, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises a miR- 125b-5p target site, which is provided herein as SEQ ID No: 41, as

follows:
TCACAAGTTAGGGTCTCAGGGA
[SEQ ID No: 41]

Thus, preferably the at least one miRNA target site present in the first nucleic acid
sequence comprises a miR- 125b-5p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 41, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the first nucleic acid sequence
comprises SEQ ID Nos: 1,2, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, and/or 41
or a variant or fragment thereof. In some embodiments, the first nucleic acid sequence
may comprise additional miRNA target sites and/or more than one copy of each
miRNA target site.
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In one embodiment, miRNA29a is represented by miR ID No: MIMAT0000086. The
miRNA29a sequence may be provided herein as SEQ ID No: 6, as follows:

UAGCACCAUCUGAAAUCGGUUA
[SEQ ID No: 6]

Accordingly, preferably miRNA29a comprises or consists of a sequence as substantially

set out in SEQ ID No: 6, or a variant or fragment thereof.

In one embodiment, miRNA149 is represented by miR ID No: MIMAT0000450. The
miRNA149 sequence may be provided herein as SEQ ID No: 7, as follows:

UCUGGCUCCGUGUCUUCACUCCC
[SEQ ID No: 7]

Accordingly, preferably miRNA149 comprises or consists of a sequence as substantially

set out in SEQ ID No: 7, or a variant or fragment thereof.

In one embodiment, miR-539-5p is represented by miR ID No: MIMAT0003163. The
miR-539-5p sequence may be provided herein as SEQ ID No: 42, as follows:

GGAGAAAUUAUCCUUGGUGUGU
[SEQ ID No: 42]

Accordingly, preferably miR-539-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 42, or a variant or fragment thereof.

In one embodiment, miR-487a-3p is represented by miR ID No: MIMAT0002178. The
miR-487a-3p sequence may be provided herein as SEQ ID No: 43, as follows:

AAUCAUACAGGGACAUCCAGUU
[SEQ ID No: 43]

Accordingly, preferably miR-487a-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 43, or a variant or fragment thereof.
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In one embodiment, miR-655-3p is represented by miR ID No: MIMAT0003331. The
miR-655-3p sequence may be provided herein as SEQ ID No: 44, as follows:

AUAAUACAUGGUUAACCUCUUU
[SEQ ID No: 44]

Accordingly, preferably miR-655-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 44, or a variant or fragment thereof.

In one embodiment, miR-411-3p is represented by miR ID No: MIMAT0004813. The
miR-411-3p sequence may be provided herein as SEQ ID No: 45, as follows:

UAUGUAACACGGUCCACUAACC
[SEQ ID No: 45]

Accordingly, preferably miR-411-3p comprises or consists of a sequence as substantially

set out in SEQ ID No: 45, or a variant or fragment thereof.

In one embodiment, miR-377-5p is represented by miR ID No: MIMAT0004689. The
miR-377-5p sequence may be provided herein as SEQ ID No: 46, as follows:

AGAGGUUGCCCUUGGUGAAUUC
[SEQ ID No: 46]

Accordingly, preferably miR-377-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 46, or a variant or fragment thereof.

In one embodiment, miR-337-5p is represented by miR ID No: MIMAT0004695. The
miR-337-5p sequence may be provided herein as SEQ ID No: 47, as follows:

GAACGGCUUCAUACAGGAGUU
[SEQ ID No: 47]

Accordingly, preferably miR-337-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 47, or a variant or fragment thereof.
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In one embodiment, miR-31-3p is represented by miR ID No: MIMAT0004504. The
miR-31-3p sequence may be provided herein as SEQ ID No: 48, as follows:

UGCUAUGCCAACAUAUUGCCAU
[SEQ ID No: 48]

Accordingly, preferably miR-31-3p comprises or consists of a sequence as substantially

set out in SEQ ID No: 48, or a variant or fragment thereof.

In one embodiment, miR-214-5p is represented by miR ID No: MIMAT0004564. The
miR-214-5p sequence may be provided herein as SEQ ID No: 49, as follows:

UGCCUGUCUACACUUGCUGUGC
[SEQ ID No: 49]

Accordingly, preferably miR-214-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 49, or a variant or fragment thereof.

In one embodiment, miR-1185-5p is represented by miR ID No: MIMAT0005798. The
miR-1185-5p sequence may be provided herein as SEQ ID No: 50, as follows:

AGAGGAUACCCUUUGUAUGUU
[SEQ ID No: 50]

Accordingly, preferably miR-1185-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 50, or a variant or fragment thereof.

In one embodiment, miR-483-5p is represented by miR ID No: MIMAT0004761. The
miR-483-5p sequence may be provided herein as SEQ ID No: 51, as follows:

AAGACGGGAGGAAAGAAGGGAG
[SEQ ID No: 51]

Accordingly, preferably miR-483-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 51, or a variant or fragment thereof.
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In one embodiment, miR-365a-3p is represented by miR ID No: MIMAT0009199. The
miR-365a-3p sequence may be provided herein as SEQ ID No: 52, as follows:

AGGGACUUUUGGGGGCAGAUGUG
[SEQ ID No: 52]

Accordingly, preferably miR-365a-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 52, or a variant or fragment thereof.

In one embodiment, miR-127-3p is represented by miR ID No: MIMAT0000446. The
miR-127-3p sequence may be provided herein as SEQ ID No: 53, as follows:

UCGGAUCCGUCUGAGCUUGGCU
[SEQ ID No: 53]

Accordingly, preferably miR-127-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 53, or a variant or fragment thereof.

In one embodiment, miR-574-3p is represented by miR ID No: MIMAT0003239. The
miR-574-3p sequence may be provided herein as SEQ ID No: 54, as follows:

CACGCUCAUGCACACACCCACA
[SEQ ID No: 54]

Accordingly, preferably miR-574-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 54, or a variant or fragment thereof.

In one embodiment, miR-125b-5p is represented by miR ID No: MIMAT0000423. The
miR-125b-5p sequence may be provided herein as SEQ ID No: 55, as follows:

UCCCUGAGACCCUAACUUGUGA
[SEQ ID No: 55]

Accordingly, preferably miR-125b-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 55, or a variant or fragment thereof.
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Preferably, miRNAs comprising or consisting of SEQ ID No: 6, 7, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54 and/or 55 or a variant or fragment thereof, target the at least
one miRNA target site in the first nucleic acid sequence, and preferably two different

miRNA target site in the first nucleic acid sequence.

It will be appreciated that the first nucleic acid sequence may comprise more than one

species of miRNA target sequence.

Preferably, the second nucleic acid sequence comprises at least one miRNA target site
(or at least one species of miRNA target site). Preferably, the second nucleic acid
sequence comprises at least two miRNA target sites (or at least two species of miRNA
target site). Preferably, the second nucleic acid sequence comprises at least three
miRNA target sites (or at least three species of miRNA target site). Preferably, the
second nucleic acid sequence comprises at least four miRNA target sites (or at least
four species of miRNA target site. Preferably, the second nucleic acid sequence
comprises at least five miRNA target sites (or at least five species of miRNA target site).
Preferably, the miRNA targets sites present in the second nucleic acid are target sites
for different miRNAs. The more miRNA target sites that are present in the second
nucleic acid sequence, then the more tightly regulated gene expression will be.
However, it will be appreciated that, for the construct to function adequately, a
minimum of only one miRNA target site in each of the first and second nucleic acid

sequences is required, provided that they are target sites for different miRNAs.

It will be appreciated that there may be more than one copy of each miRNA target site,
i.e. each miRNA target site species may comprise at least one duplication of the target
site. Accordingly, preferably, there is at least one copy of each miRNA target site, i.e.
each species. Preferably, there is at least two copies of each miRNA target site, i.e. each
species. Preferably, there is at least three copies of each miRNA target site, i.e. each
species. Preferably, there is at least four copies of each miRNA target site, i.e. each
species. Preferably, there is at least five copies of each miRNA target site, i.e. each

species.

Preferably, the at least one miRNA target site present in the second nucleic acid
sequence is a target site for a miRNA that is expressed in a diseased cell. Preferably, the
at least one miRNA target site present in the second nucleic acid is a target site for a

miRNA, which is specifically expressed in diseased cells. Preferably, the at least one
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miRNA target site present in the second nucleic acid is a target site for a miRNA, which
is not expressed in a healthy cell, or to very low or undetectable levels. Preferably, the at
least one miRNA target site present in the second nucleic acid is a target site for a

miRNA, which is ubiquitously expressed in diseased cells.

Up-regulated or increased miRNA expression in a diseased cell may be considered to be
at least 5%, 10%, 15% or 20% more than occurs in a healthy cell. Preferably, up-
regulated or increased miRNA expression in a diseased cell may be considered to be at
least 25%, 30%, 35% or 40% more than occurs in a healthy cell. Preferably, up-
regulated or increased miRNA expression in a diseased cell may be considered to be at
least 50%, 55%, 60% or 65% more than occurs in a healthy cell. Preferably, up-
regulated or increased miRNA expression in a diseased cell may be considered to be at
least 70%, 75%, 80% or 85% more than occurs in a healthy cell. Preferably, up-
regulated or increased miRNA expression in a diseased cell may be considered to be at

least 90%, 95%, 96% , 97%, 98%, 99% or 100 % more than occurs in a healthy cell.

Preferably, the diseased cell is a cancer cell. More preferably, the diseased cell is a T-cell

acute lymphoblastic leukaemia (T-ALL) cell.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miRNA153, a miR128a, a miR-3687, a miR-92a-2-5p, a miR-20b-3p, a
miR-6087, a miR-106a-3p, a miR-7704, a miR-5701, a miR-766-5p, a miR-3609, a
miR-3615, and/or a miR-4746-5p target site.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miRNA153 target site, which is provided herein as SEQ ID No: 3, as

follows:

AGCTGCAACATCACAAAATGA
[SEQ ID No: 3]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miRNA153 target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 3, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid

comprises a miR128a target site, which is provided herein as SEQ ID No: 4, as follows:
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AAAGAGACCGGTTCACTGTGA

[SEQ ID No: 4]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR128a target site which comprises or consists of a sequence as

substantially set out in SEQ ID No: 4, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-3687 target site, which is provided herein as SEQ ID No: 56, as

follows:
ACGTCGCACGAACGCCTGTCCGGG

[SEQ ID No: 56]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-3687 target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 56, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-92a-2-5p target site, which is provided herein as SEQ ID No: 57, as

follows:

GTAATGCAACAAATCCCCACCC
[SEQ ID No: 57]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-92a-2-5p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 57, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-20b-3p target site, which is provided herein as SEQ ID No: 58, as

follows:
CTGGAAGTGCCCATACTACAGT

[SEQ ID No: 58]
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Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-20b-3p target site which comprises or consists of a sequence
as substantially set out in SEQ ID No: 58, or a variant or fragment thereof.
Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-6087 target site, which is provided herein as SEQ ID No: 59, as

follows:
GCTCGCCCCCCCGCCTCA
[SEQ ID No: 59]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-6087 target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 59, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-106a-3p target site, which is provided herein as SEQ ID No: 60, as

follows:
GTAAGAAGTGCTTACATTGCAG
[SEQ ID No: 60]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-106a-3p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 60, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-7704 target site, which is provided herein as SEQ ID No: 61, as

follows:
CACGTCGCCGCCGACCCCG
[SEQ ID No: 61]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-7704 target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 61, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-5701 target site, which is provided herein as SEQ ID No: 62, as

follows:
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AATCAGAACGTGACAATAA
[SEQ ID No: 62]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-5701 target site which comprises or consists of a sequence as

substantially set out in SEQ ID No: 62, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-766-5p target site, which is provided herein as SEQ ID No: 63, as

follows:
AAGACCAGCACCAATTCCTCCT
[SEQ ID No: 63]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-766-5p target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 63, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-3609 target site, which is provided herein as SEQ ID No: 64, as

follows:
CAGCCAGTATTACTCATCACTTTG
[SEQ ID No: 64]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-3609 target site which comprises or consists of a sequence

as substantially set out in SEQ ID No: 64, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-3615 target site, which is provided herein as SEQ ID No: 65, as

follows:
GAGCCGCGAGGAGCCGAGAGA
[SEQ ID No: 65]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-3615 target site which comprises or consists of a sequence as

substantially set out in SEQ ID No: 65, or a variant or fragment thereof.
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Preferably, the at least one miRNA target site present in the second nucleic acid
comprises a miR-4746-5p target site, which is provided herein as SEQ ID No: 66, as

follows:
TCTGCAGGTTCTCCTGGGACCGG
[SEQ ID No: 66]

Thus, preferably the at least one miRNA target site present in the second nucleic acid
sequence comprises a miR-4746-5p target site which comprises or consists of a

sequence as substantially set out in SEQ ID No: 66, or a variant or fragment thereof.

Preferably, the at least one miRNA target site present in the second nucleic acid

sequence comprises SEQ ID Nos: 3, 4, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65 and/or 66 or

a variant or fragment thereof. In some embodiments, the second nucleic acid sequence

may comprise additional miRNA target sites.

In one embodiment, miRNA153 is represented by miR ID No: MIMAT0026480. The
miRNA153 sequence may be provided herein as SEQ ID No: 8, as follows:

UCAUUUUUGUGAUGUUGCAGCU
[SEQ ID No: 8]

Accordingly, preferably miRNA153 comprises or consists of a sequence as substantially

set out in SEQ ID No: 8, or a variant or fragment thereof.

In one embodiment, miR128a is represented by miR ID No: MIMAT0000424. The

miR128a sequence may be provided herein as SEQ ID No: 9, as follows:

UCACAGUGAACCGGUCUCUUU
[SEQ ID No: 9]

Accordingly, preferably miR128a comprises or consists of a sequence as substantially

set out in SEQ ID No: 9, or a variant or fragment thereof.

In one embodiment, miR-3687 is represented by miR ID No: MIMAT0018115. The
miR-3687 sequence may be provided herein as SEQ ID No: 67, as follows:

CCCGGACAGGCGUUCGUGCGACGU
[SEQ ID No: 67]
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Accordingly, preferably miR-3687 comprises or consists of a sequence as substantially

set out in SEQ ID No: 67, or a variant or fragment thereof.

In one embodiment miR-92a-2-5p is represented by miR ID No: MIMAT0004508. The
miR-92a-2-5p sequence may be provided herein as SEQ ID No: 68, as follows:

GGGUGGGGAUUUGUUGCAUUAC
[SEQ ID No: 68]

Accordingly, preferably miR-92a-2-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 68, or a variant or fragment thereof.

In one embodiment, miR-20b-3p is represented by miR ID No: MIMAT0004752. The
miR-20b-3p sequence may be provided herein as SEQ ID No: 69, as follows:

ACUGUAGUAUGGGCACUUCCAG
[SEQ ID No: 69]

Accordingly, preferably miR-20b-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 69, or a variant or fragment thereof.

In one embodiment, miR-6087 is represented by miR ID No: MIMAT0023712. The
miR-6087 sequence may be provided herein as SEQ ID No: 70, as follows:

UGAGGCGGGGGGGCGAGC
[SEQ ID No: 70]

Accordingly, preferably miR-6087 comprises or consists of a sequence as substantially

set out in SEQ ID No: 70, or a variant or fragment thereof.

In one embodiment, miR-106a-3p is represented by miR ID No: MIMAT0004517. The

miR-106a-3p sequence may be provided herein as SEQ ID No: 71, as follows:

CUGCAAUGUAAGCACUUCUUAC
[SEQ ID No: 71]

Accordingly, preferably miR-106a-3p comprises or consists of a sequence as

substantially set out in SEQ ID No: 71, or a variant or fragment thereof.
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In one embodiment, miR-7704 is represented by miR ID No: MIMAT0030019. The
miR-7704 sequence may be provided herein as SEQ ID No: 72, as follows:

CGGGGUCGGCGGCGACGUG
[SEQ ID No: 72]

Accordingly, preferably miR-7704 comprises or consists of a sequence as substantially

set out in SEQ ID No: 72, or a variant or fragment thereof.

In one embodiment, miR-5701 is represented by miR ID No: MIMAT0022494. The
miR-5701 sequence may be provided herein as SEQ ID No: 73, as follows:

UUAUUGUCACGUUCUGAUU
[SEQ ID No: 73]

Accordingly, preferably miR-5701 comprises or consists of a sequence as substantially

set out in SEQ ID No: 73, or a variant or fragment thereof.

In one embodiment, miR-766-5p is represented by miR ID No: MIMAT0022714. The
miR-766-5p sequence may be provided herein as SEQ ID No: 74, as follows:

AGGAGGAAUUGGUGCUGGUCUU
[SEQ ID No: 74]

Accordingly, preferably miR-766-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 74, or a variant or fragment thereof.

In one embodiment, miR-3609 is represented by miR ID No: MIMAT0017986. The
miR-3609 sequence may be provided herein as SEQ ID No: 75, as follows:

CAAAGUGAUGAGUAAUACUGGCUG
[SEQ ID No: 75]

Accordingly, preferably miR-3609 comprises or consists of a sequence as substantially

set out in SEQ ID No: 75, or a variant or fragment thereof.

In one embodiment, miR-3615 is represented by miR ID No: MIMAT0017994. The
miR-3615 sequence may be provided herein as SEQ ID No: 76, as follows:

UCUCUCGGCUCCUCGCGGLCUC
[SEQ ID No: 76]
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Accordingly, preferably miR-3615 comprises or consists of a sequence as substantially

set out in SEQ ID No: 76, or a variant or fragment thereof.

In one embodiment, miR-4746-5p is represented by miR ID No: MIMAT0019880. The
miR-4746-5p sequence may be provided herein as SEQ ID No: 77, as follows:

CCGGUCCCAGGAGAACCUGCAGA
[SEQ ID No: 77]

Accordingly, preferably miR-4746-5p comprises or consists of a sequence as

substantially set out in SEQ ID No: 77, or a variant or fragment thereof.

Preferably, miRNAs comprising or consisting of SEQ ID No: 8, 9, 67, 68, 69, 70, 71, 72,

73, 74, 75, 76 and/or 77 or a variant or fragment thereof, target the at least one miRNA

target site in the second nucleic acid sequence, and preferably two different miRNA

target site in the second nucleic acid sequence.

Advantageously, therefore, the delivery of the therapeutic molecule or reporter
molecule is regulated both by microRNAs present only (or highly expressed) in a
patient’s T-ALL cells (e.g. miRNA153, miRNA128a, miR-3687, miR-92a-2-5p, miR-
20b-3p, miR-6087, miR-106a-3p, miR-7704, miR-5701, miR-766-5p, miR-3609, miR-
3615, and/or miR-4746-5p) and microRNAs specifically absent (or significantly less
expressed) in those cells (e.g. miRNA29a, miRNA149, miR-539-5p, miR-487a-3p, miR-
655-3p, miR-411-3p, miR-377-5p, miR-337-5p, miR-31-3p, miR-214-5p, miR-1185-5p,
miR-483-5p, miR-365a-3p, miR-127-3p, miR-574-3p, and/or miR-125b-5p). The
construct of the invention uses the concomitant presence and absence of specific
microRNAs to positively regulate the expression of the therapeutic molecule or reporter
molecule. Preferably, and advantageously, this dual layer of regulation is achieved by
the use of a bidirectional expression vector. It will be appreciated that a negative

feedback loop through gene expression provides additional control.

The first promoter may be any suitable promoter, including a constitutive promoter, an
activatable promoter, an inducible promoter, or a tissue-specific promoter. The first
promoter may be a ubiquitously expressed promoter, or a cancer cell-specific promoter.

Preferably, the first promoter is a ubiquitously expressed promoter.
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The first promoter may be selected from the group consisting of elongation factor 1
alpha (EF1a) promoter, EF1a short (EFS) promoter, phosphoglycerate kinase (PGK)
promoter, cytomegalovirus (CMV) immediate early promoter, spleen focus forming
virus (SFFV) promoter, CASI promoter, myeloproliferative sarcoma virus (MPSV) long
terminal repeat, murine stem cell virus (MSCV) long terminal repeat (LTR), and the
composite CAG promoter, (consisting of the CMV immediate early enhancer and the

chicken B-actin promoter).

Preferably, the first promoter extends in a 5 to 3’ direction.

The first nucleic acid coding sequence may encode a reporter molecule or a therapeutic

molecule.

The reporter molecule may be an optical reporter, a nuclear medicine reporter or an
MRI reporter.

The optical reporter may be a fluorescent protein or luciferase. The nuclear medicine
reporter may be herpes simplex virus type 1 [HSV1] thymidine kinase (TK), human
mitochondrial TK type 2, dopaminergic receptor, dopamine 2 receptor, sodium iodide
symporter, norepinephrine transporter, Somatostatin receptor or oestrogen receptor.
The MRI reporter may be transferrin receptor, p-galactosidase, tyrosinase, ferritin or

lysine-rich protein (LRP).

The therapeutically active molecule may be a therapeutic protein and/or a nucleic acid.

The nucleic acid may be a DNA, RNA or a chimeric DNA/RNA molecule. The nucleic
acid may be a gene-silencing molecule, examples include an RNAi molecule, including
siNA, siRNA, shRNA, miRNA, ribozymes and antisense molecules. The nucleic acid
may be a guide RNA.

The skilled person would understand that the term guide RNA refers to the non-coding
RNA component of the CRISPR/Cas system, which binds to complementary target
DNA sequences. Guide RNA first binds to a Cas enzyme and the gRNA sequence guides
the complex via pairing to a specific location on the DNA, where Cas performs its

endonuclease activity by cutting the target DNA strand.
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Gene-silencing molecules may be antisense molecules (antisense DNA or antisense
RNA) or ribozyme molecules. Ribozymes and antisense molecules may be used to
inhibit the transcription of essential genes in the diseased cell. Antisense molecules are
oligonucleotides that bind in a sequence-specific manner to nucleic acids, such as DNA
or RNA. When bound to mRNA that has a complimentary sequence, antisense RNA
prevents translation of the mRNA. Triplex molecules refer to single antisense DNA
strands that bind duplex DNA forming a colinear triplex molecule, thereby preventing

transcription.

The therapeutically active molecule may be therapeutic protein, wherein the first

nucleic acid encodes an mRNA molecule that encodes the therapeutic protein.

The therapeutic protein may be a recombinant protein having therapeutic applications.

The therapeutic protein may be an endonuclease. For example, therapeutic protein may
be a CRISPR endonuclease, such as a CRISPR-associated protein (Cas). Preferably, the
Cas protein may be Casg and/or Cpf1.

The therapeutic molecule may comprise both components of the CRIPSR/Cas system,
including a Cas protein and a guide RNA. In this embodiment, the construct may

comprise an additional promoter for driving expression of the Cas protein.

The therapeutic protein may be a CAR (Chimeric Antigen Receptor). For example,
therapeutic protein may be a CAR protein that enables the setup of a CAR-T cell for in

vivo T-cell immunotherapy.

The therapeutic protein may be an effector protein. Preferably, the therapeutic protein
may be capable of triggering the apoptosis cascade within a tumour cell. Thus,
preferably the therapeutic protein may be an apoptosis driver protein. Preferably, the

apoptosis driver protein may be Bax, Apoptin,E4orf4 and/or Bim.

Preferably, the apoptosis driver protein may be Bax, which may be represented by Gene
ID No: 581 which is provided herein as SEQ ID No: 16, as follows:
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MDGSGEQPRGGGPTSSEQIMKTGALLLQGEF IQDRAGRMGGEAPELALDPVPQDASTKKLSECLKRIGDELDSNMELQR
MIAAVDTDSPREVEFFRVAADME SDGNENWGRVVALEFYFASKLVLKALCTKVPELIRT IMGWTLDELRERLLGWIQDQG
GWGLPLAESLKRLMSLSPGRPPLLLWDAHVADRDHLCGGSAHRLTHHLEEDGLRPPAALDCVEPP

[SEQ ID No: 16]

Accordingly, preferably Bax comprises or consists of an amino acid sequence as
substantially set out in SEQ ID No: 16, or a biologically active variant or fragment
thereof.

In one embodiment, Bax may be encoded by a nucleotide sequence which is provided

herein as SEQ ID No: 17, as follows:

gegetgegge cgeecgegeg gacecggega gageegeegs cgggagegece gatgatggacgggtecggggageageecag aggegggges
cccaccagct ctgageagat catgaagacatgettcaggg tttcatccag gatcgageag ggegaatggg gggggaggeacecgagetgs
ccetggacee ggtgeeteag gatgegteca ccaagaaget gagegagtgtetcaagegea teggggacga actggacagt aacatggage
tgcagaggat gattgecgeegtggacacag acteceeceg agaggtettt ttecgagtgg cagetgacat gttttetgacggeaacttea actggggeeg
ggttgtegee cttttctact ttgecageaa actggtgetcaaggeectgt geaccaaggt geeggaactg atcagaacea teatgggetg
gacattggacttccteeggg ageggetgtt gggetggate caagaccagg gtggttggege getgeecetggeegagteac tgaagegact
gatgtceetg tetecaggac ggectectet cetactttgggacgeccacg tggeagaceg tgaccatett tgtggeggga gtgetcaceg
cctcactcaccatctggaag aagatggget gaggecceca getgecttgg actgtgtttt tectecataaattatggeat ttttetggga ggggtgggga
ttgggggacg tgggeatttt tettacttttgtaattattg gggggteteg ggaagagteg tettgagggg gtaataaace tecttcgggacaca

[SEQ ID No: 17]

Hence, preferably the Bax polypeptide or a biologically active variant or fragment
thereof may be encoded by a nucleotide sequence substantially as set out in SEQ ID

NO: 17, or a variant or fragment thereof.

Preferably, the apoptosis driver protein may be Apoptin, which may be represented by
Gene ID No: 1494446 which is provided herein as SEQ ID No: 18, as follows:

MNALQEDTPPGPSTVFRPPTSSRPLETPHCREIRIGIAGITITLSLCGCANARAPTLRSATADNSESTGFKNVPDLRT
DQPKPPSKKRSCDPSEYRVSELKESLITTTP SRPRTARRRIRL

[SEQ ID No: 18]

Accordingly, preferably Apoptin comprises or consists of an amino acid sequence as
substantially set out in SEQ ID No: 18, or a biologically active variant or fragment
thereof.
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In one embodiment, Apoptin may be encoded by a nucleotide sequence which is

provided herein as SEQ ID No: 19, as follows:

atgaacgcte tccaagaaga tactecacee ggaccatcaa cggtgticag gecaccaacaagticacgge cgttggaaac ceetcactge
agagagatce ggattggtat cgetggaattacaatcacte tatcgetgtg tggetgegeg aatgetegeg cteecacget aagatetgeaactgeggaca
attcagaaag cactggttic aagaatgtge cggacttgag gaccgatcaacccaagecte cctcgaagaa gegateetge gaceecteeg

agtacagggt aagcgagctaaaagaaaget tgattaccac tacteccage cgaceecgaa cegeaagaag gegtataagactgtaa

[SEQ ID No: 19]

Hence, preferably the Apoptin polypeptide or a biologically active variant or fragment
thereof may be encoded by a nucleotide sequence substantially as set out in SEQ ID

NO: 19, or a variant or fragment thereof.

Preferably, the apoptosis driver protein may be E4orf4, which may be represented by
Gene ID No: AC_000007.1, which is provided herein as SEQ ID No: 20, as follows:

MVLPALPAPPVCDSQNECVGWLGVAYSAVVDVIRAAAHEGVYIEPEARGRLDALREWIYYNYYTERAKRRDRRRRSVC
HARTWECFRKYDYVRRSIWHDTTTNTISVVSAHSVQ

[SEQ ID No: 20]

Accordingly, preferably E4orf4 comprises or consists of an amino acid sequence as
substantially set out in SEQ ID No: 20, or a biologically active variant or fragment
thereof.

In one embodiment, E4orf4 may be encoded by a nucleotide sequence which is

provided herein as SEQ ID No: 21, as follows:

atggttcttccagctcttcccgetectecegtgtgtgactegecagaacgaatgtgtaggttggetgggtgtggettat
tctgcggtggtggatgttatcagggcagecggegecatgaaggagtttacatagaacccgaageccagggggegectggat
gctttgagagagtggatatactacaactactacacagagcgagctaagcgacgagaccggagacgcagatectgtttgt
cacgcccgecacctggttttgettcaggaaatatgactacgteccggegttecatttggcatgacactacgaccaacacg
atctcggttgtctcggegecactceccgtacagtag

[SEQ ID No: 21]
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Hence, preferably the E4orf4 polypeptide or a biologically active variant or fragment
thereof may be encoded by a nucleotide sequence substantially as set out in SEQ ID

NO: 21, or a variant or fragment thereof.

Preferably, the apoptosis driver protein may be Bim (BCL2L11), which may be
represented by Gene ID No: 10018 which is provided herein as SEQ ID No: 25, as

follows:

MAKQPSDVSSECDREGRQLQPAERPPQLRPGAPTSLOQTEPQGNPEGNHGGEGDSCPHGSPQGPLAPPASPGPFATRSP
LETIFMRRSSLLSRSSSGYFSFDTDRSPAPMSCDKSTQTPSPPCQAFNHYLSAMASMRQAEPADMRPEIWIAQELRRIG
DEFNAYYARRVFLNNYQAAEDHPRMVILRLLRYIVRLVWRMH

[SEQ ID No: 25]
Accordingly, preferably Bim comprises or consists of an amino acid sequence as
substantially set out in SEQ ID No: 25, or a biologically active variant or fragment

thereof.

In one embodiment, Bim may be encoded by a nucleotide sequence which is provided
herein as SEQ ID No: 26, as follows:

atggcaaagcaaccttctgatg taagttctga gtgtgaccga gaaggtagac aattgcagcc

tgcggagaggcctccccage
aggtaatcctgaaggcaatc
gggcccgctggecccacctyg
ctttatgagaagatcctccce
agacaggagcccagcaccca
ccaggccttcaaccactatc
tatgcgcccagagatatgga
ttactatgcaaggagggtat
ggttatcttacgactgttac

tcagacctygg
acggaggtga
ccagccctgg
tgctgtctceg
tgagttgtga
tcagtgcaat
tcgcccaaga
ttttgaataa
gttacattgt

ggcccctace
aggggacagc
ccettttget
atcctccagt
caaatcaaca
ggcttccatg
gttgcggcegt
ttaccaagca

ccgectggtyg

tccctacaga
tgccceccacyg
accagatccc
gggtatttct
caaaccccaa
aggcaggctg
attggagacg
gccgaagacce

tggagaatgce

cagagccaca
gcagccctca
cgcttttcat
cttttgacac
gtcctecttyg
aacctgcaga
agtttaacgc
acccacgaat

attga

[SEQ ID No: 26]

Hence, preferably the Bim polypeptide or a biologically active variant or fragment
thereof may be encoded by a nucleotide sequence substantially as set out in SEQ ID

NO: 26, or a variant or fragment thereof.
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The second promoter may be any suitable promoter, including a constitutive promoter,
an activatable promoter, an inducible promoter, or a tissue-specific promoter.
Preferably, the first promoter is a ubiquitously expressed promoter. Preferably, the

second promoter is a different promoter to the first promoter.

The second promoter may be arranged in the same orientation in the construct as the
first promoter. The second promoter may extend in a 3’ to 5° direction. However,
preferably the second promoter is arranged in an opposite orientation in the construct
to the first promoter. Preferably, the second promoter extends in a 3’ to 5 direction.
Preferably, the promoters are bidirectional. The inventor’s use of bidirectional
promoters provides the additional advantage of coordinated expression of two genes
without the need of either additional genetic elements such as IRES elements, fusion
proteins or self-cleaving 2A peptides, which can result in weak co-expression of two
genes and which require additional transgene engineering that may affect protein
stability and/or biological function. In addition, the use of bidirectional promoters
avoids unidirectional promoter interference issues that may arise, for example when

using lentivectors.

Accordingly, in one embodiment, the first expression cassette is arranged in the same
direction as the second expression cassette. However, in a preferred embodiment, the
first expression cassette is arranged in the opposite direction to the second expression

cassette.

The second promoter may be selected from the group consisting of: elongation factor 1
alpha (EF1a) promoter, EF1a short (EFS) promoter, phosphoglycerate kinase (PGK)
promoter, cytomegalovirus (CMV) immediate early promoter, spleen focus forming
virus (SFFV) promoter, CASI promoter, mysioproliferative sarcoma viras (MPSV) long
terminal repeat, murine stem cell virus (MSCV) long terminal repeat (LTR), and the
composite CAG promoter, (consisting of the CMV immediate early enhancer and the

chicken B-actin promoter).

In one embodiment, the inhibitor encoded by the second nucleic acid sequence is a

direct inhibitor of the therapeutically active molecule or a reporter molecule.

Preferably, however, the inhibitor encoded by the second nucleic acid sequence is an

inhibitor of the first promoter. The inhibitor of the first promoter may be part of the
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Tetracycline-Controlled Operator System or the Cumate-controlled operator system,

such systems are well known to those skilled in the art.

The inhibitor of the first promoter may be a Lac operon, wherein the second nucleic
acid sequence comprises a Lac repressor and the first promoter comprises a Lac

operator regulator site.

In one embodiment, the first promoter and first nucleic acid sequence is 5’ to the
second promoter sequence and the second nucleic acid sequence. In one embodiment,
the first promoter and first nucleic acid sequence is 3’ to the second promoter sequence

and the second nucleic acid sequence.

In one embodiment the genetic construct may comprise, in this specified orderin a 5’ to
3’ orientation, the first promoter sequence operably linked to the first nucleic acid
sequence, the first nucleic acid sequence encoding a reporter molecule and/or a
therapeutic molecule, the second promoter sequence operably linked to the second
nucleic acid sequence, the second nucleic acid sequence encoding an inhibitor of the

first promoter.

In a preferred embodiment, however, the genetic construct may comprise, in this
specified order in a 5’ to 3’ orientation, the second promoter sequence operably linked
to the second nucleic acid, the second nucleic acid sequence encoding an inhibitor of
the first promoter, the first promoter sequence operably linked to the first nucleic acid
sequence and the first nucleic acid sequence encoding a reporter molecule and/or a

therapeutic molecule.

The use of 5" and 3’ indicates that the features are either upstream or downstream, and

is not intended to indicate that the features are necessarily terminal features.

An embodiment of the genetic construct is shown in Figure 8c, and is referred to herein
as SEQ ID No: 5, as follows:

acgcgtgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgecttacaaggaga
gaaaaagcaccdgtgcatgccgattggtggaagtaaggtggtacgatcecgtgecttattaggaaggcaacagacgggtcet
gacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcecctagectcgatacaataaacyg
ggtctctctggttagaccagatctgagectgggagctctectggctaactagggaacccactgettaagectcaataaa
gcttgceccttgagtgcttcaagtagtgtgtgecegtectgttgtgtgactcectggtaactagagatcecctcagacectttt
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agtcagtgtggaaaatctctagcagtggcgecccgaacagggacctgaaagecgaaagggaaaccagagctcectcectecgacyg
caggactcggcttgctgaagcecgegecacggcaagaggcgaggggcggegactggtgagtacgeccaaaaattttgactag
cggaggctagaaggagagagatgggtgcgagagecgtcagtattaagegggggagaattagatcgegatgggaaaaaat
tcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattege
agttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacagg
atcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacac
caaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagecggccactgatcttea
gacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattag
gagtagcacccaccaaggdgcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagetttgttecettyg
ggttcttgggagcagcaggaagcactatgggcgcagcectcaatgacgctgacggtacaggccagacaattattgtetyg
gtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggca
tcaagcagctccaggcaagaatcctggectgtggaaagatacctaaaggatcaacagctcectggggatttggggttget
ctggaaaactcatttgcaccactgctgtgecttggaatgctagttggagtaataaatctcectggaacagattTggaatce
acacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactceccttaattgaagaatcgecaaa
accagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaa
attggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgetgtacttt
ctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcecccaaccccgaggggacccgaca
ggcccgaagdgaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatctcecgacggt
ATCGGTtaacttttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacag
acatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatGTICGAGeccatagagecccaccgecatee
ccagcatgcctgectattgtcettcecccaatcecctecececttgetgtectgecccaccccaccecccagaatagaatgacac
ctactcagacaatgcgatgcaatttcecctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaa
ggcacgggggaggggcaaacaacagatggctggcaactagaaggcacagtcgCtcgagAGTAAAACACTACAACGTCG
ATAGCAGTAAAACACTACAACGTCGACACTAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACA
CTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCCAGAGAAACACTAGTGTICACTTGGCCAGAGAAATAGCA
GTGTCACTTGGCCAGAGAAACtcgagTCAAACCTICCTICITCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTITICC
AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCC
AGGGIGGTTITICTTTTICACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTITGCAGC
AAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTIGTITTGATGGTGGTTAACGGCGGGATATAACATGAGCTG
TCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTIGCG
CCCAGCGCCATCTIGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTICATTICAGCATTITGCATGGTITIGTITGA
AAACCGGACATGGCACTCCAGTICGCCTITCCCGTTICCGCTATCGGCTGAATTTGATTGCGAGTGAGATATITATGCCAG
CCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACC
AGATGCTCCACGCCCAGTCGCGTACCGTCTITCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCA
AGAAATAACGCCGGAACATTAGTGCAGGCAGCTTICCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATC
AGCCCACTGACGCGTTGCGCGAGAAGATTIGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTICTACCATCGAC
ACCACCACGCTGGCACCCAGTTIGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAGA
CTGGAGGTGGCAACGCCAATCAGCAACGACTGTITTIGCCCGCCAGTITGTTIGTGCCACGCGGTTGGGAATGTAATTICAGC
TCCGCCATCGCCGCTITCCACTITTTCCCGCGITTITCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTC
TGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGTACCTAGGTAAGCTT
GGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTITTIGAAGCGTGCAGAAT
GCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTT
CCCAGCCICTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTICCATIGC
TCAGCGGTIGCTGTCCATCTGCACGAGACTAGTGAGACGTIGCTACTTICCATITGTICACGTCCTGCACGACGCGAGCTGC
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GGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTITGG
CGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAA
GCGCATGCTCCAGACTGCCTITGGGARAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTIGGG
CAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGC
GCGGGGTAAACTGGGAAAGTGATGICGTGTACTGGCTICCGCCTITTTCCCGAGGGTGGGGGAGAACCGTATATAAGTG
CAGTAGTCGCCGTIGAACGTICTTITITCGCAACGGGTTITGCCGCCAGAACACAGGTAAGTGCCGTIGIGIGGTITCCCGCG
GGCCTGGCCTICTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATC
CCGAGCTICGGGTITGGAAGTGGGTGGGAGAGTITCGAGGCCTIGCGCTTAAGGAGCCCCTTCGCCTCGIGCTTGAGTTG
AGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTICGATAAGT
CTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTITICTGGCAAGATAGTCTTGTAAATGCGGGCCAAG
ATCTGCACACTGGTATTITCGGITITTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTICGGCGA
GGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTIGCTCTGGTGCCTIGGCC
TCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGARAGATGGC
CGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTICACCCACAC
AAAGGAAAAGGGCCTITICCGTICCTICAGCCGICGCTTICATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCG
ATTAGTTCTCGACCTITTTGGAGTACGTCGICTITTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTICCCCACACTG
AGTGGGTGGAGACTGAAGTITAGGCCAGCTTGGCACTTGATGTAATTICTCCTTGGAATTTGCCCTTITTTGAGTTTGGAT
CTTGGTITCATTCTCAAGCCTCAGACAGTGGTITCAAAGTTTTTTTICTITCCATTTCAGGTGTCGTGAtctagagectageg
AATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAAT
TGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTIGTGAGCGCTCACAATTCCACAGTCGACCCTAGTG
TATAATGTGTITAAACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTTGCA
AATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAGAGGTGGGAAGCTCA
AAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGAGGCTCCTGGTGGTGCAAATCAAAGAACTGC
TCCTCAGGGATCCTAATTIGTTITIGTIGTATITTAGGCggccgectgagggcagaggaagtcttctaacatgeggtgacgtyg
gaggagaatcccggccectteccggaATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACC
GGCACCCTGAACGGCGTGGAGTTCGAGCTGGTIGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAG
ATGAAGAGCACCAAAGGCGCCCTGACCTTICAGCCCCTACCTGCTGAGCCACGTIGATGGGCTACGGCTTCTACCACTIC
GGCACCTACCCCAGCGGCTACGAGAACCCCTTICCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAG
AAGTACGAGGACGGCGGCGTGCTGCACGTIGAGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAG
GTGGTGGGCACCGGCTITCCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCAC
CTGCACCCCATGGGCGATAACGTIGCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGCGCGACGGCGGCTACTACAGC
TTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTITCGCC
TTCCGCCGCGTGGAGGAGCTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATC
GCCTTCGCCAGATCCCGCGCTCAGICGTICCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGC
TAGAGCTGAATCtaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgtt
gcteccettttacgctatgtggatacgctgetttaatgectttgtatcatgectattgettecegtatggetttecatttte
tcctecttgtataaatectggttgetgtetetttatgaggagttgtggecegttgtcaggecaacgtggegtggtgtge
actgtgtttgctgacgcaacccccactggttggggcattgeccaccacctgtcagetectttecgggactttegettte
ccectecctattgecacggecggaactcategecgectgecttgececgetgetggacaggggcteggetgttgggeact
gacaattccgtggtgttgtcggggaaatcatcgtectttecttggctgetegectgtgttgecacctggattetgege
gggacgtccttctgctacgtcecccectteggecctcaatceccageggaccttecttecegeggectgectgecggetetgegy
cctettecgegtettegecttegecctcagacgagteggatctecctttgggecgectecececgeccgggTAACCGATT
TCAGATGGTGCTACGATTAACCGATTTCAGATGGTGCTATCACTAACCGATTTCAGATGGTGCTACGATTAACCGATT
TCAGATGGTGCTATCACGGGAGTGAAGACACGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGATCACGGGAGTG
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AAGACACGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGAcccgggtacctttaagaccaatgacttacaaggea
gctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaaaataagatctyg
ctttttgcttgtactgggtctctctggttagaccagatctgagectgggagcetcectetggctaactagggaacccactyg
cttaagcctcaataaagcttgecttgagtgecttcaagtagtgtgtgecegtetgttgtgtgactctggtaactagaga
tccctcagacccttttagtcagtgtggaaaatctctagcagtagtagttcatgtecatcecttattattcagtatttataa
cttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagce
atcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttat
catgtctggctctagctatccecgecectaactceccgeccagttececgeccattectecgeccecatggetgactaatttttt
ttatttatgcagaggccgaggceccgecteggectcectgagetattccagaagtagtgaggaggettttttggaggectag
acttttgcagagacggcccaaattcgtaatcatggtcatagetgtttectgtgtgaaattgttatccgetcacaattce
cacacaacatacgagccggaagcataaagtgtaaagcecctggggtgectaatgagtgagctaactcacattaattgegt
tgcgctcactgcecceccegetttceccagtcecgggaaacctgtegtgecagetgecattaatgaatcecggeccaacgegeggggagag
gcggtttgcegtattgggegectcttecgettectegectecactgactegetgegeteggtegtteggetgeggegagegy
tatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaag
gccagcaaaaggccaggaaccdtaaaaaggccgegttgetggegtttttceccataggetecgecceccecctgacgageate
acaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttcecccecctggaaget
ccctegtgegetetectgtteccgacectgecgettacecggatacctgteccgectttcteeccttegggaagegtggege
tttctcatagctcacgctgtaggtatctcagttecggtgtaggtegttegetccaagetgggetgtgtgcacgaaccce
ccgttcagcceccgaccgetgegecttateccggtaactategtettgagtccaaccecggtaagacacgacttategecac
tggcagcagccactggtaacaggattagcagagcgaggtatgtaggecggtgctacagagttcttgaagtggtggecta
actacggctacactagaaggacagtatttggtatctgcgctctgctgaageccagttaccttcecggaaaaagagttggta
gctcttgatccggcaaacaaaccaccgctggtageggtggtttttttgtttgcaagcagcagattacgegcagaaaaa
aaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattt
tggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagta
tatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagecgatctgtectatttegtt
catccatagttgcctgactcecccececgtegtgtagataactacgatacgggagggettaccatctggecccagtgetgcecaa
tgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagceccagecggaagggcecgagegecagaa
gtggtcctgcaactttatccgectceccatccagtctattaattgttgecgggaagectagagtaagtagttcegecagtta
atagtttgcgcaacgttgttgccattgctacaggcatecgtggtgtcacgctegtegtttggtatggettcattcaget
ccggttcccaacgatcaaggcgagttacatgatcccecccatgttgtgcaaaaaageggttagetectteggtectecga
tcgttgtcagaagtaagttggceccgcagtgttatcactcatggttatggcagcactgcataattctcettactgtcatge
catccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgecggegaccgagtt
gctecttgcceccggegtcaatacgggataataccgegccacatagcagaactttaaaagtgctcatcattggaaaacgtt
cttcggggcgaaaactctcaaggatcttaccgectgttgagatccagttcgatgtaacccactegtgecacccaactgat
cttcagcatcttttactttcaccagcegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataa
gggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctca
tgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegecacatttcceccgaaaagtgecac
ctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcecgtatcacgaggecectttegtcectegege
gtttcggtgatgacggtgaaaacctctgacacatgcagctcecccggagacggtcacagcttgtcetgtaageggatgeceyg
ggagcagacaagcccgtcagggcgegtcagegggtgttggegggtgtecggggetggettaactatgeggecatcagage
agattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggegec
attcgccattcaggctgcgcaactgttgggaagggcgatecggtgegggectettegetattacgeccagetggegaaag
ggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtyg
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ccaagctg

[SEQ ID No: 5]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 5, or a fragment or variant thereof.

Another embodiment of the genetic construct is shown in Figure 8H, and is referred to
herein as SEQ ID No: 78, as follows:

acgcgtgtagtettatgeaatactettgtagtettgeaacatggtaacgatgagttageaacatgecttacaaggagagaaaaageaccgtgeatgeegattg
gtggaagtaaggtggtacgategtgecttattaggaaggecaacagacgggtetgacatggattggacgaaceactgaattgecgeattgeagagatattgtat
ttaagtgectagetegatacaataaacgggtetetctggttagaccagatetgagectgggagetetetggetaactagggaacecactgettaagectcaata
aagcttgecttgagtgcttcaagtagtgtgtgecegtetgtigtgtgactetggtaactagagatecetecagacecttitagteagtgtggaaaatetetageagt
ggegececgaacagggacctgaaagegaaagggaaaccagagetetetegacgeaggacteggettgetgaagegegeacggcaagaggegageeeess
cgactggtgagtacgecaaaaattttgactageggaggetagaaggagagagatgggtgegagagegtcagtattaagegggggagaattagategegat
gggaaaaaattcggttaaggecagggggaaagaaaaaatataaattaaaacatatagtatgggeaageagggagetagaacgattegeagttaatectgg
cctgttagaaacatcagaaggetgtagacaaatactgggacagetacaaccateecttcagacaggatcagaagaacttagatcattatataatacagtage
aaccctctattgtgtgeatcaaaggatagagataaaagacaccaaggaagetitagacaagatagaggaagageaaaacaaaagtaagaccacegeaca
geaageggecactgatcttcagacetggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattagga
gtagcacccaccaaggeaaagagaagagtggtgecagagagaaaaaagageagtgggaataggagetttgtiectigggttettgggageageaggaagea
ctatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgecageageagaacaatttgetgagggetatigaggegeaac
agcatctgttgcaactcacagtetggggeatcaageageteccaggeaagaatectggetgtggaaagatacctaaaggatcaacagetectggggatttgeg
gttgetetggaaaactcatttgeaceactgetgtgecttggaatgetagttggagtaataaatetetggaacagattTggaatcacacgacetggatggagteg
gacagagaaattaacaattacacaagcttaatacactecttaattgaagaatcgcaaaaccageaagaaaagaatgaacaagaattatiggaattagataa
atgggcaagtttgtggaattggtitaacataacaaattggetgtggtatataaaattattcataatgatagtaggaggcettggtaggtitaagaatagtttttget
gtactttctatagtgaatagagttaggecagggatattcaccattategtttcagacecaccteccaaccecgaggggacecgacaggeecgaaggaatagaa
gaagaaggtggagagagagacagagacagatccattcgattagtgaacggatetegacggtATCGGTaacttttaaaagaaaaggggeggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatGTCGA
Gecatagageccaccgeatececageatgeetgetattgtetteccaatecteceecettgetgtectgeeccaccecaccecccagaatagaatgacacetact
cagacaatgcgatgcaatttceteattttattaggaaaggacagtgggagtggeacettccagggtcaaggaaggeacgggggaggegcaaacaacagatg
getggeaactagaaggeacagtegCtegagGGGCCTGTCCGCAAGCACGCTGCATAGCGGGCCTGTCCGCAAGCACGCT
GCACACTGGGCCTGTCCGCAAGCACGCTGCATAGCGGGCCTGTCCGCAAGCACGCTGCACACTCCCACCCC
TAAACAACGTAATGTAGCCCCACCCCTAAACAACGTAATGCACTCCCACCCCTAAACAACGTAATGTAGCC
CCACCCCTAAACAACGTAATGCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGG
TCCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTACTCCGCCCCCCC
GCTCGTAGCACTCCGCCCCCCCGCTCGCACTACTCCGCCCCCCCGCTCGTAGCACTCCGCCCCCCCGCTCGC
ACTGACGTTACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGACGTTACATTCGTGA
AGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGC
CGCTGCACCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGCCGCTGCAC CetegagTCAAACCTTCCTC
TTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAA
TGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGT
GAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGG
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TTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGT
ATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGC
CCAGCGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATGGTT
TGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGATTGCGAGTGAG
ATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATT
TGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACCGTCTTCATGGGAGAAAATAATACT
GTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTGCAGGCAGCTTCCACAGCA
ATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCA
CCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCG
GCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAA
TCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCC
GCTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGATA
AGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGTACCTAGGTAAGC
TTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTTTGAA
GCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCC
GCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTG
CCCCAAAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTAC
TTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTA
GAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTG
CGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCC
TTGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACA
TCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGC
GGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATA
TAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGT
GTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCTGGC
TGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTA
AGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGG
TGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCG
ACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGG
GGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGLG
GCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCG
TGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGC
TTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTCAC
CCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTCCACGGAGTACCGGGCGCC
GTCCAGGCACCTCGATTAGTTCTCGACCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTAT
GCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCT
CCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTT
TTCTTCCATTTCAGGTGTCGTGAtctagagetagcgAATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTG
AGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTA
GGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTAAACTACGGATCCG
TCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTTGCAAATATCATTTGGGCACA
CCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAGAGGTGGGAAGCTCAAAGCCAAAG
TCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGAGGCTCCTGGTGGTGCAAATCAAAGAACTGCTC
CTCAGGGATCCTAATTGTTTGTGTATTTTAGGCggecgetgagggecagaggaagtettctaacatgeggtgacgtggaggagaatee
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cggecetteegga ATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGCACCC
TGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACA
AGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACGGCTT
CTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGGCGGCTACA
CCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGC
CGGCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGATCTTCACCGAC
AAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGCAGCT
TCGCCCGCACCTTCAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAG
AGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGC
ACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCCAGATCC
CGCGCTCAGTCGTCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGAGCT
GAATCtaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgeteettttacgetatgtggatacgetgetttaa
tgectttgtatcatgetattgettceegtatggettteattttctectecttgtataaateetggttgetgtetetttatgaggagttgtggecegttgtcaggeaacgt
ggcgtggtetgcactgtgtttgctgacgeaacececactggttggggeattgecaccacctgtecagetecttteegggactttegettteeceeteectattgeea
cggeggaacteategeegeetgeettgeeegetgetggacaggggeteggetgttgggeactgacaattecgtggtettgteggggaaateategtecttteett
ggetgetegectgtgttgecacetggattetgegegggacgtecttetgetacgtecettcggeectcaatecageggacetteettececgeggectgetgecgg
ctctgeggectetteegegtettegeettegeeetcagacgagteggateteecttigggeegecteceegeecggg ACACACCAAGGATAATTTC
TCCCGATACACACCAAGGATAATTTCTCCTCACACACACCAAGGATAATTTCTCCCGATACACACCAAGGAT
AATTTCTCCTCACAACTGGATGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCACAACTGGA
TGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCACAAAGAGGTTAACCATGTATTATCGAT
AAAGAGGTTAACCATGTATTATTCACAAAGAGGTTAACCATGTATTATCGATAAAGAGGTTAACCATGTAT
TATTCACGGTTAGTGGACCGTGTTACATACGATGGTTAGTGGACCGTGTTACATATCACGGTTAGTGGACC
GTGTTACATACGATGGTTAGTGGACCGTGTTACATATCACGAATTCACCAAGGGCAACCTCTCGATGAATT
CACCAAGGGCAACCTCTTCACGAATTCACCAAGGGCAACCTCTCGATGAATTCACCAAGGGCAACCTCTTC
ACAACTCCTGTATGAAGCCGTTCCGATAACTCCTGTATGAAGCCGTTCTCACAACTCCTGTATGAAGCCGT
TCCGATAACTCCTGTATGAAGCCGTTCTCACATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTG
GCATAGCATCACATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTGGCATAGCATCACGCACAGC
AAGTGTAGACAGGCACGATGCACAGCAAGTGTAGACAGGCATCACGCACAGCAAGTGTAGACAGGCACGA
TGCACAGCAAGTGTAGACAGGCATCACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATCCT
CTTCACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATCCTCTTCACCTCCCTTCTTTCCTCC
CGTCTTCGATCTCCCTTCTTTCCTCCCGTCTTTCACCTCCCTTCTTTCCTCCCGTCTTCGATCTCCCTTCTTTC
CTCCCGTCTTcecgggtacctttaagaccaatgacttacaaggeagetgtagatettagecactitttaaaagaaaaggggggactggaagggctaatt
cactcccaacgaaaataagatctgettitigettgtactgggtetetetggttagaccagatetgageetgggagetetetggetaactagggaaceeactgett
aagcctcaataaagcettgecttgagtgettcaagtagtgtgtgecegtetgttgtgtgactetggtaactagagatecctcagacecttttagtcagtgtggaaa
atctctagcagtagtagttcatgtcatettattattcagtatttataacttgecaaagaaatgaatatcagagagtgagaggaacttgtttattgeagettataatg
gttacaaataaagcaatagcatcacaaatttcacaaataaagceatttttttcactgeatictagttgtggtttgtecaaactcatcaatgtatcttatcatgtetgg
ctetagetatecegeecctaacteegeecagttecgeecattetecgececatggetgactaattttitttatitatgecagaggeegaggecgecteggeetetga
gctattccagaagtagtgaggaggctittttggaggectagacttttgecagagacggeccaaattegtaatcatggteatagetgtttectgtgtgaaattgttat
ccgetcacaattccacacaacatacgagecggaageataaagtgtaaageetggggteectaatgagtgagetaacteacattaattgegttgegeteactge
cegetttecagtegggaaacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattgggegetetteegettectegete
actgactcgetgegeteggtegticggetgeggegageggtatcageteactcaaaggeggtaatacggttatccacagaatcaggggataacgeaggaaag
aacatgtgagcaaaaggecageaaaaggecaggaacegtaaaaaggeegegttgetggegtttiteccataggetecgeeceectgacgageatcacaaaaa
tcgacgcetcaagtcagaggtggegaaaccegacaggactataaagataccaggegtttececetggaageteectegtgegeteteetgttecgaceetgeeg

cttaceggatacctgtecgectttetecettegggaagegtggegettteteatagetcacgetgtaggtateteagtteggtgtaggtegticgetecaagetgg
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getgtgtgeacgaacceecegticageecgacegetgegeettatecggtaactategtettgagtecaaceeggtaagacacgacttategecactggeage

agccactggtaacaggattagcagagegaggtatgtaggeggtgctacagagtictigaagtggtggectaactacggetacactagaaggacagtattigg
tatctgegetetgetgaagecagttacetticggaaaaagagttggtagetettgatecggeaaacaaaccacegetggtageggtggtitttttgtitgecaagea
gecagattacgegeagaaaaaaaggatctcaagaagatectttgatetittctacggggtetgacgetcagtggaacgaaaactcacgttaagggattttggte
atgagattatcaaaaaggatcttcacctagatcettttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaat
gcttaatcagtgaggeacctateteagegatetgtetatttegticatecatagttgectgacteceegtegtgtagataactacgatacgggagggcttaceate
tggceecagtgetgeaatgatacegegagacccacgetcaccggetecagatttatcageaataaaccagecagecggaagggeegagegeagaagtggte
ctgeaactttatecgectecatceagtetattaattgtigecgggaagetagagtaagtagticgecagttaatagtttgegeaacgtigtigeeattgetacagg
catcgtggtgtcacgetegtegtttggtatggettcattcagetecggttcecaacgatcaaggegagttacatgatceeccatgttgtgeaaaaaageggttag
ctectteggtecteegategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggeageactgeataattetettactgtcatgecateegtaagat
gettttctgtgactggtgagtactcaaccaagteatictgagaatagtgtatgeggegaccgagttgetettgeeeggegtcaatacgggataataccgegeea
catagcagaactttaaaagtgctcatcattggaaaacgticticggggegaaaactctcaaggatettacegetgtigagatecagttcgatgtaacecacteg
tgcacccaactgatettcageatettttactttcaccagegttictgggtgagcaaaaacaggaaggeaaaatgecgcaaaaaagggaataagggegacacg
gaaatgttgaatactcatactcttectttttcaatattattgaageatttatcagggttattgtctcatgageggatacatatttgaatgtatttagaaaaataaac

aaataggggttcegegeacattteecegaaaagtgecacctgacgtetaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggee
ctttcgtetegegegttteggtgatgacggtgaaaacctetgacacatgeageteecggagacggtcacagettgtetgtaageggatgeegggageagacaa
gecegtcagggegegtcagegggtgtiggegggtgteggggctggettaactatgeggeatcagageagattgtactgagagtgeaceatatgeggtgtgaa
ataccgcacagatgegtaaggagaaaataccgeateaggegecattegecattcaggetgegeaactgtigggaagggegateggtgegggeetettegeta
ttacgecagetggegaaagggggatgtgetgeaaggegattaagtigggtaacgecagggttttcecagtcacgacgtigtaaaacgacggecagtgecaag
ctg

[SEQ ID No: 78]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 78, or a fragment or variant thereof.

Another embodiment of the genetic construct is shown in Figure 8D and may comprise

a Bax encoding sequence and be represented by SEQ ID No: 22, as follows:

dcgcgtgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgecttacaaggaga
gaaaaagcaccdgtgcatgccgattggtggaagtaaggtggtacgatcecgtgecttattaggaaggcaacagacgggtcet
gacatggattggacgaaccactgaattgccgcattgcagagatattgtatttaagtgcecctagectcgatacaataaacyg
ggtctctctggttagaccagatctgagectgggagctctectggctaactagggaacccactgettaagectcaataaa
gcttgceccttgagtgcttcaagtagtgtgtgecegtectgttgtgtgactcectggtaactagagatcecctcagacectttt
agtcagtgtggaaaatctctagcagtggcgecccgaacagggacctgaaagecgaaagggaaaccagagctcectcectecgacyg
caggactcggcttgctgaagcecgegecacggcaagaggcgaggggcggegactggtgagtacgeccaaaaattttgactag
cggaggctagaaggagagagatgggtgcgagagecgtcagtattaagegggggagaattagatcgegatgggaaaaaat
tcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattege
agttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacagg
atcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacac
caaggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagecggccactgatcttea
gacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattag
gagtagcacccaccaaggdgcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagetttgttecettyg
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ggttcttgggagcagcaggaagcactatgggcgcagcectcaatgacgctgacggtacaggccagacaattattgtetyg
gtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggca
tcaagcagctccaggcaagaatcctggectgtggaaagatacctaaaggatcaacagctcectggggatttggggttget
ctggaaaactcatttgcaccactgctgtgecttggaatgctagttggagtaataaatctcectggaacagattTggaatce
acacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactceccttaattgaagaatcgecaaa
accagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaa
attggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgetgtacttt
ctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcecccaaccccgaggggacccgaca
ggcccgaagdgaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatctcecgacggt
ATCGGTtaacttttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacag
acatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatGTICGAGeccatagagecccaccgecatee
ccagcatgcctgectattgtcettcecccaatcecctecececttgetgtectgecccaccccaccecccagaatagaatgacac
ctactcagacaatgcgatgcaatttcecctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaa
ggcacgggggaggggcaaacaacagatggctggcaactagaaggcacagtcgCtcgagAGTAAAACACTACAACGTCG
ATAGCAGTAAAACACTACAACGTCGACACTAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACA
CTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCCAGAGAAACACTAGTGTICACTTGGCCAGAGAAATAGCA
GTGTCACTTGGCCAGAGAAACtcgagTCAAACCTICCTICITCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTITICC
AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCC
AGGGIGGTTITICTTTTICACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGTITGCAGC
AAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTIGTITTGATGGTGGTTAACGGCGGGATATAACATGAGCTG
TCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTIGCG
CCCAGCGCCATCTIGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTICATTICAGCATTITGCATGGTITIGTITGA
AAACCGGACATGGCACTCCAGTICGCCTITCCCGTTICCGCTATCGGCTGAATTTGATTGCGAGTGAGATATITATGCCAG
CCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACC
AGATGCTCCACGCCCAGTCGCGTACCGTCTITCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCA
AGAAATAACGCCGGAACATTAGTGCAGGCAGCTTICCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATC
AGCCCACTGACGCGTTGCGCGAGAAGATTIGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTICTACCATCGAC
ACCACCACGCTGGCACCCAGTTIGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAGA
CTGGAGGTGGCAACGCCAATCAGCAACGACTGTITTIGCCCGCCAGTITGTTIGTGCCACGCGGTTGGGAATGTAATTICAGC
TCCGCCATCGCCGCTITCCACTITTTCCCGCGITTITCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTC
TGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGTACCTAGGTAAGCTT
GGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCGGCAGACGTGCGCTTITTIGAAGCGTGCAGAAT
GCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTT
CCCAGCCICTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTICCATIGC
TCAGCGGTIGCTGTCCATCTGCACGAGACTAGTGAGACGTIGCTACTTICCATITGTICACGTCCTGCACGACGCGAGCTGC
GGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTITGG
CGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAA
GCGCATGCTCCAGACTGCCTITGGGARAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTIGGG
CAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGC
GCGGGGTAAACTGGGAAAGTGATGICGTGTACTGGCTICCGCCTITTTCCCGAGGGTGGGGGAGAACCGTATATAAGTG
CAGTAGTCGCCGTIGAACGTICTTITITCGCAACGGGTTITGCCGCCAGAACACAGGTAAGTGCCGTIGIGIGGTITCCCGCG
GGCCTGGCCTICTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATC
CCGAGCTICGGGTITGGAAGTGGGTGGGAGAGTITCGAGGCCTIGCGCTTAAGGAGCCCCTTCGCCTCGIGCTTGAGTTG
AGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTICGATAAGT
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CTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTITICTGGCAAGATAGTCTTGTAAATGCGGGCCAAG
ATCTGCACACTGGTATTITCGGITITTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTICGGCGA
GGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTIGCTCTGGTGCCTIGGCC
TCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGARAGATGGC
CGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGTGAGTICACCCACAC
AAAGGAAAAGGGCCTITICCGTICCTICAGCCGICGCTTICATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCG
ATTAGTTCTCGACCTITTTGGAGTACGTCGICTITTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTICCCCACACTG
AGTGGGTGGAGACTGAAGTITAGGCCAGCTTGGCACTTGATGTAATTICTCCTTGGAATTTGCCCTTITTTGAGTTTGGAT
CTTGGTITCATTCTCAAGCCTCAGACAGTGGTITCAAAGTTTTTTTICTITCCATTTCAGGTGTCGTGAtctagagectageg
AATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAAT
TGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTIGTGAGCGCTCACAATTCCACAGTCGACCCTAGTG
TATAATGTGTITAAACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTTGCA
AATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAGAGGTGGGAAGCTCA
AAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGAGGCTCCTGGTGGTGCAAATCAAAGAACTGC
TCCTCAGGGATCCTAATTGITIGIGTATITTAGGCggccgcCGCGATCGCCATGGACGGGTCCGGGGAGCAGCCCAGA
GGCGGGGGGCCCACCAGCTCTGAGCAGATCATGAAGACAGGGGCCCTITITGCTICAGGGTITCATCCAGGATCGAGCA
GGGCGAATGGGGGGGGAGGCACCCGAGCTGGCCCTGGACCCGGTIGCCTCAGGATGCGTCCACCAAGAAGCTGAGCGAG
TGTCTICAAGCGCATCGGGGACGAACTGGACAGTAACATGGAGCTGCAGAGGATGATTGCCGCCGTGGACACAGACTCC
CCCCGAGAGGTICTITITTCCGAGTIGGCAGCTGACATGITTICTGACGGCAACTTCAACTGGGGCCGGGTTIGICGCCCTT
TTCTACTTITGCCAGCAAACTGGTGCTCAAGGCCCTGTGCACCAAGGTGCCGGAACTGATCAGAACCATCATGGGCTGG
ACATTGGACTITCCTCCGGGAGCGGCTGTTIGGGCTGGATCCAAGACCAGGGTGGTTGGGGGCTGCCCCTIGGCCGAGTCA
CTGAAGCGACTGATGICCCTGTCTCCAGGACGGCCTCCTCTCCTACTTTGGGACGCCCACGTGGCAGACCGTGACCAT
CTTTGIGGCGGGAGTIGCTCACCGCCTCACTCACCATCTGGAAGAAGATGGGCTGAGGCCCCCAGCTGCCTTIGGACTGT
GTTGCGGCCGCtgagggcagaggaagtcttctaacatgecggtgacgtggaggagaatccecggeecttccggaATGGAG
AGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGAGTITCGAGCTG
GTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAGATGAAGAGCACCAAAGGCGCCCTIGACCTITC
AGCCCCTACCTGCTGAGCCACGTGATGGGCTACGGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCC
TTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGTIGCTGCACGTG
AGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAGGTGGTIGGGCACCGGCTTICCCCGAGGACAGC
GTGATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTG
GGCAGCTTCGCCCGCACCTTICAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAG
AGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTITCGCCTTCCGCCGCGTGGAGGAGCTGCACAGCAAC
ACCGAGCTGGGCATCGTIGGAGTACCAGCACGCCTITCAAGACCCCCATCGCCTTICGCCAGATCCCGCGCTCAGTCGTCC
AATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGAGCTGAATCt aagt cgacaatcaacct
ctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctecttttacgctatgtggatacgetget
ttaatgcctttgtatcatgctattgettccegtatggetttcattttctectecttgtataaatecctggttgetgtet
ctttatgaggagttgtggcceccecgttgtcaggcaacgtggegtggtgtgecactgtgtttgetgacgcaacceccactggt
tggggcattgccaccacctgtcagctectttccgggactttegetttccececteecctattgecacggeggaactecate
gcegectgecttgeccgcetgetggacaggggcteggcetgttgggcactgacaattecegtggtgttgtcggggaaatca
tcgtectttecttggetgetegectgtgttgecacctggattectgegegggacgtecttetgetacgteecctteggee
ctcaatccagcggaccttecttceccecgeggectgetgecggetetgeggectetteecgegtettegecttegecctecag
acgagtcggatctccctttgggceccgectcecececcgeccgggTAACCGATTTCAGATGGTGCTACGATTAACCGATTTICAG
ATGGTGCTATCACTAACCGATTITCAGATGGTGCTACGATTAACCGATTTCAGATGGTGCTATCACGGGAGTGAAGACA
CGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGATCACGGGAGTGAAGACACGGAGCCAGACGATGGGAGTGAAG
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ACACGGAGCCAGAcccgggtacctttaagaccaatgacttacaaggcagctgtagatcttageccactttttaaaagaa
aaggggggactggaagggctaattcactcccaacgaaaataagatctgetttttgettgtactgggtctectetggtta
gaccagatctgagcctgggagctctctggctaactagggaacccactgecttaagectcaataaagettgecttgagtyg
cttcaagtagtgtgtgccececgtcectgttgtgtgactctggtaactagagatccctcagacccecttttagtcagtgtggaaa
atctctagcagtagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgag
aggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttt
tcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggectctagetatccegecectaa
ctccecgcecccagtteccgeccattcectecgecccatggetgactaattttttttatttatgcagaggeccgaggecgectegg
cctectgagectattceccagaagtagtgaggaggcttttttggaggectagacttttgcagagacggeccaaattegtaat
catggtcatagctgtttcctgtgtgaaattgttatccgectcacaattccacacaacatacgagecggaagecataaagt
gtaaagcctggggtgcctaatgagtgagctaactcacattaattgegttgegetcactgecceccgetttceccagtecgggaa
acctgtcgtgccagectgcattaatgaatcggccaacgcgceggggagaggeggtttgegtattgggegetettecgett
cctegectcactgactcegectgegeteggtegtteggetgeggecgageggtatcagetcactcaaaggeggtaatacggt
tatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaagg
ccgcecgttgectggegtttttcecataggecteccgecceccectgacgagecatcacaaaaatcgacgctcaagtcagaggtgge
gaaacccgacaggactataaagataccaggcgtttcceccectggaagetcecctegtgegetetectgttecgaccetge
cgcttaccggatacctgtecgectttctececttegggaagegtggegetttectcatagetcacgetgtaggtatctea
gttcggtgtaggtcgttcecgctccaagetgggctgtgtgcacgaaccecececgttcageccgacegetgegecttateeg
gtaactatcgtcttgagtccaacccggtaagacacgacttatcgceccactggcagcageccactggtaacaggattagea
gagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaaggacagtatttyg
gtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcecttgatccggcaaacaaaccaccgetyg
gtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatectttt
ctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttca
cctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacce
aatgcttaatcagtgaggcacctatctcagcgatctgtctatttegttcateccatagttgectgactececegtegtgt
agataactacgatacgggagggcttaccatctggeccccagtgectgcaatgataccgegagacccacgctcacecggetce
cagatttatcagcaataaaccagccagccggaagggcecgagecgcagaagtggtectgecaactttatcececgectecatee
agtctattaattgttgccgggaagctagagtaagtagttcgecagttaatagtttgegcaacgttgttgecattgeta
caggcatcgtggtgtcacgctegtegtttggtatggecttcattcagetececggttcccaacgatcaaggegagttacat
gatcccccatgttgtgcaaaaaagcggttagctectteggtectecgategttgtcagaagtaagttggecgecagtgt
tatcactcatggttatggcagcactgcataattctcttactgtcatgeccatcecgtaagatgettttetgtgactggtyg
agtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcettgeccggegtcaatacgggataata
ccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttecggggegaaaactctcaaggatcecttac
cgctgttgagatccagttcgatgtaacccactegtgcacccaactgatcttcagecatettttactttcaccagegttt
ctgggtgagcaaaaacaggaagdcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatac
tcttectttttcaatattattgaagcatttatcagggttattgtctcatgagecggatacatatttgaatgtatttaga
aaaataaacaaataggggttccgcgcacatttccccgaaaagtgceccacctgacgtctaagaaaccattattatcatga
cattaacctataaaaataggcgtatcacgaggcectttegtctegegegttteggtgatgacggtgaaaacctcectgac
acatgcagctcceccecggagacggtcacagcttgtctgtaageggatgecgggagecagacaageccgtcagggegegtcecag
cgggtgttggecgggtgtcecggggectggettaactatgeggcatcagagcagattgtactgagagtgcaccatatgeggt
gtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcecgecattcaggctgegecaactgttggyg
aagggcgatcggtgcgggectcecttegectattacgceccagetggegaaagggggatgtgetgcaaggecgattaagttggg
taacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgccaagetyg

[SEQ ID No: 22]
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Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 22, or a fragment or variant thereof.

Another embodiment of the genetic construct comprising a Bax encoding sequence is

shown in Figure 81 and is represented by SEQ ID No: 79, as follows:

acgcgtgtagtcttatgcaatactettgtagtcttgecaacatggtaacgatgagttagcaacatgecttacaaggagagaaaaageacegtge
atgecgattggtggaagtaaggtggtacgategtgecttattaggaaggeaacagacgggtetgacatggattggacgaaccactgaatige
cgcattgcagagatattgtatttaagtgectagetcgatacaataaacgggtetetetggttagaccagatetgagectgggagetetetgget
aactagggaacccactgcttaagectcaataaagettgecttgagtgettcaagtagtgtgtgeeegtetgttgtgtgactetggtaactagag
atccctcagacccttttagtcagtgtggaaaatctetageagtggegeecgaacagggacctgaaagegaaagggaaaccagagetetete
gacgcaggacteggettgetgaagegegeacggeaagaggegaggggeggegactggtgagtacgecaaaaattttgactageggagget
agaaggagagagatgggtecgagagegtcagtattaagegggggagaattagategegatgggaaaaaatteggttaaggecaggggga
aagaaaaaatataaattaaaacatatagtatgggcaagcagggagetagaacgattcgecagttaatectggectgttagaaacatcagaag
gectgtagacaaatactgggacagctacaaccateccttcagacaggatcagaagaacttagatcattatataatacagtageaacectetatt
gtgtgcatcaaaggatagagataaaagacaccaaggaagetitagacaagatagaggaagagcaaaacaaaagtaagaccacegeaca
gcaageggecactgatettcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattga
accattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagetttgttecttgggtt
cttgggagcagcaggaageactatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgeageageag
aacaatttgctgagggctattgaggegecaacageatetgttgeaactcacagtetggggcatcaageagetecaggeaagaateetggetgt
ggaaagatacctaaaggatcaacagcetectggggatttggegettgctetggaaaacteatttgeaccactgetgtgectiggaatgetagttg
gagtaataaatctctggaacagattTggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagettaatacactee
ttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttigtggaattggtitaacat
aacaaattggctgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaagaatagttttitgetgtactttctatagtgaatag
agttaggcagggatattcaccattatcgtttcagacccaccteccaaceeegaggggaceegacaggeccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattegattagtgaacggatctegacggtATCGGTtaacttttaaaagaaaaggggggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaatt
ttatGTCGAGccatagageccaccgeatececageatgectgetattgtetteccaatecteececttgetgtectgececaceccaceeee
cagaatagaatgacacctactcagacaatgecgatgeaatttectcattttattaggaaaggacagtgggagtggcaccttccagggtcaagg
aaggcacgggggaggggcaaacaacagatggetggcaactagaaggeacagtegCtegagGGGCCTGTCCGCAAGCACG
CTGCATAGCGGGCCTGTCCGCAAGCACGCTGCACACTGGGCCTGTCCGCAAGCACGCTGCATA
GCGGGCCTGTCCGCAAGCACGCTGCACACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCC
TAAACAACGTAATGCACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCCTAAACAACGTAA
TGCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTTGACAT
CATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTACTCCGCCCCCCCGCTCG
TAGCACTCCGCCCCCCCGCTCGCACTACTCCGCCCCCCCGCTCGTAGCACTCCGCCCCCCCGCTC
GCACTGACGTTACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGACGTT
ACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGCCCCAGCCGCCGCTGC
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ACTAGCGCCCCAGCCGCCGCTGCACCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGCC
GCTGCACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCA
GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCT
TCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAA
AATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCC
CACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAG
CGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG
GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGAT
TGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGC
CCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGC
CGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT
GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCC
GCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCC
GCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGA
CTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCT
TCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCT
GATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGT
ACcTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCG
GCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCC
CCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGA
AAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAG
CGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGA
CGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAG
GGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCA
GAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCT
TGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTGGGCAGAG
CGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAG
AGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAG
GGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTT
GCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTAT
GGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTC
GGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTT
GAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCT
GTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTT
TTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGG
GCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCG
AGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTG
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GCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTG
CGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGG
CGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCC
GTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCT
TTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTG
AGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCA
TTTCAGGTGTCGTGAtctagagctagcgAATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGA
GCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCG
ACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTA
AACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTT
GCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACT
GAGAGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTT
GAGGCTCCTGGTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTA
GGCggccgetgaatggacgggtecggggageageecagaggeggggggeccaccagetetgageagateatgaagacaggggececttt
tgcttcagggtttcatccaggategageagggegaatgggggggeaggcaccegagetggeeetggaceeggtgectcaggatgegtecac
caagaagctgagegagtgtetcaagegeateggggacgaactggacagtaacatggagetgeagaggatgattgeegeegtggacacaga
ctececcegagaggtetttttcegagtggeagetgacatgtttictgacggeaacttcaactggggecgggttgtegeecttitetacttigeeag
caaactggtgctcaaggeectgtgeaccaaggtgecggaactgatcagaaccatecatgggetggacattggacttectecegggageggcetgt
tgggctggatecaagaccagggtegttgggeectgeccetggecgagteactgaagegactgatgteectgtetecaggacggcectectetee
tactttgggacgeccacgtggeagaccegtgaccatetttgtggegggagtgctcacegectcactcaccatctggaagaagatgggetgagg
cecccagetgecttggactgtgttittectecageggeegetgagggcagaggaagtettctaacatgeggtgacgtggaggagaateeegge
ccttecggaATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGG
CACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCC
GCATGACCAACAAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCC
ACGTGATGGGCTACGGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCT
GCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGT
GCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAGGTGGT
GGGCACCGGCTTCCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCCGCAGCAACGCCAC
CGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGCAGCTTCGCCCGCACCTTCAG
CCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCAT
CCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCA
CAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCC
AGATCCCGCGCTCAGTCGTCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGA
TCTCGCTAGAGCTGAATCtaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattettaactatgttget
ccttttacgctatgtggatacgetgetttaatgecttigtatcatgetattgettecegtatggettteatttictectecttgtataaateetggtige
tgtetetttatgaggagtigtggeccgtigtcaggeaacgtggegtggtetgcactgtgtitgetgacgeaacceeecactggttggggcattgee
accacctgtcagetectttcegggactitegetttececcteectattgecacggeggaacteategeegeetgecettgeeegetgetggacagg
ggcteggetgttgggeactgacaatteegtggtetigteggggaaatcategtectttecttggetgetegeetgtgttgecacetggattetgeg
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cgggacgtecttetgetacgteectteggeectcaatccageggaccttecttecegeggecetgetgeeggetetgeggectetieegegtette
gecttegeectcagacgagteggateteectttgggecgecteceegeecgggACACACCAAGGATAATTTCTCCCGATAC
ACACCAAGGATAATTTCTCCTCACACACACCAAGGATAATTTCTCCCGATACACACCAAGGATA
ATTTCTCCTCACAACTGGATGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCACA
ACTGGATGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCACAAAGAGGTTAACC
ATGTATTATCGATAAAGAGGTTAACCATGTATTATTCACAAAGAGGTTAACCATGTATTATCGA
TAAAGAGGTTAACCATGTATTATTCACGGTTAGTGGACCGTGTTACATACGATGGTTAGTGGA
CCGTGTTACATATCACGGTTAGTGGACCGTGTTACATACGATGGTTAGTGGACCGTGTTACATA
TCACGAATTCACCAAGGGCAACCTCTCGATGAATTCACCAAGGGCAACCTCTTCACGAATTCAC
CAAGGGCAACCTCTCGATGAATTCACCAAGGGCAACCTCTTCACAACTCCTGTATGAAGCCGTT
CCGATAACTCCTGTATGAAGCCGTTCTCACAACTCCTGTATGAAGCCGTTCCGATAACTCCTGT
ATGAAGCCGTTCTCACATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTGGCATAGC
ATCACATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTGGCATAGCATCACGCACAG
CAAGTGTAGACAGGCACGATGCACAGCAAGTGTAGACAGGCATCACGCACAGCAAGTGTAGAC
AGGCACGATGCACAGCAAGTGTAGACAGGCATCACAACATACAAAGGGTATCCTCTCGATAAC
ATACAAAGGGTATCCTCTTCACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATC
CTCTTCACCTCCCTTCTTTCCTCCCGTCTTCGATCTCCCTTCTTTCCTCCCGTCTTTCACCTCCCT
TCTTTCCTCCCGTCTTCGATCTCCCTTCTTTCCTCCCGTCTTccecgggtacctttaagaccaatgacttacaagge
agctgtagatcttageccactttttaaaagaaaaggggggactggaagggctaattcacteccaacgaaaataagatctgetttttgettgtact
ggetetetetggttagaccagatetgagectgggagetetetggetaactagggaacecactgettaagectcaataaagettgeettgagtge
ttcaagtagtgtgtgecegtetgtigtgtgactetggtaactagagatecetcagaccecttttagtcagtgtggaaaatctetageagtagtagtt
catgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagettataatggttacaaat
aaagcaatagcatcacaaatttcacaaataaagcatttttttcactgeattctagttgtggttigtccaaactcatcaatgtatcttatcatgtetg
getetagetateecgeecctaactecgeccagttcegeccatteteegecccatggetgactaattttttitatttatgecagaggeegaggeegee
tcggectetgagetattccagaagtagtgaggaggcettttttggaggectagacttttgeagagacggeccaaattegtaatcatggtcatage
tgtttectgtgtgaaatigttatecgetcacaattccacacaacatacgagecggaageataaagtgtaaageetggggtgectaatgagtga
gctaactcacattaattgegttgegetcactgecegetttecagtegggaaaccetgtegtgecagetgeattaatgaateggecaacgegegg
ggagaggeggtttgegtattgggegcetetteegettectegetcactgactegetgegeteggtegttcggetgeggegageggtatcagetea
ctcaaaggcggtaatacggttatccacagaatcaggggataacgeaggaaagaacatgtgagcaaaaggecagcaaaaggeeaggaace
gtaaaaaggcegegttgetggegtttttccataggeteegeccecctgacgageatcacaaaaategacgetcaagtcagaggtggegaaac
ccgacaggactataaagataccaggegttteceectggaageteectegtgegeteteetgttecgacectgeegettaceggatacetgteeg
ccttteteecttegggaagegtggegettteteatagetcacgetgtaggtatetcagtteggtgtaggtegttcgetecaagetgggctgtgtge
acgaaccccecgttcageecgacegetgegecttatceggtaactategtetigagtecaacecggtaagacacgacttategecactggeag
cagccactggtaacaggattagcagagegaggtatgtaggeggtgcetacagagttettgaagtggtggectaactacggetacactagaag
gacagtatttggtatctgegetetgetgaagecagttaccttcggaaaaagagttggtagetettgatceggeaaacaaaccacegetggtag
cggtggttittttgtttgcaageageagattacgegecagaaaaaaaggatctcaagaagatectttgatettttectacggggtetgacgeteagt
ggaacgaaaactcacgttaagggattitggtcatgagattatcaaaaaggatcttcacctagatectittaaattaaaaatgaagttttaaate
aatctaaagtatatatgagtaaacttggtctgacagttaccaatgcettaatcagtgaggeacctatctcagegatetgtetatttegttcatecat
agttgectgacteccegtegtgtagataactacgatacgggagggcttaccatetggecccagtgetgeaatgatacegegagaccecacgete
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accggctecagatttatcagcaataaaccagecagecggaagggecgagegeagaagtggtectgeaactttatecgectecatceagteta
ttaattgttgecegggaagetagagtaagtagttcgecagttaatagtitgegeaacgttgttgecattgetacaggeategtggtgtcacgeteg
tegtttggtatggcttcattcagetecggtteccaacgatcaaggegagttacatgateccecatgttgtgecaaaaaageggttageteettegg
tectecgategtigtcagaagtaagttggecgeagtgttatcactcatggttatggecageactgeataattetettactgtcatgecateegtaag
atgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgeggegaccgagttgetettgeceggegtcaatacgggat

aataccgegecacatagcagaactttaaaagtgcetcatcattggaaaacgttettcggggegaaaactctcaaggatcettacegetgttgaga
tccagttcgatgtaacccactegtgeacecaactgatettcageatettttactttcaccagegttictgggtgageaaaaacaggaaggeaaa
atgccgcaaaaaagggaataagggegacacggaaatgttgaatacteatactettecttiticaatattattgaagceatttatcagggttattgt
ctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggticegegeacatttececgaaaagtgecacctgacgtctaa
gaaaccattattatcatgacattaacctataaaaataggegtatcacgaggecctttegtetegegegttteggtgatgacggtgaaaacctet
gacacatgcagcteceggagacggteacagetigtetgtaageggatgeegggageagacaagecegtcagggegegtcagegggtgttg

gegggtgteggggctggcttaactatgeggeatcagageagattgtactgagagtgeaccatatgeggtgtgaaatacegeacagatgegta
aggagaaaataccgcatcaggegecattegeeattcaggetgegeaactgttgggaagggegateggtgegggcctettegetattacgeca
gectggegaaagggggatgtgetgcaaggegattaagttgggtaacgecagggttttcecagtcacgacgtigtaaaacgacggecagtgee

aagctg

[SEQ ID No: 79]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 779, or a fragment or variant thereof.

Another embodiment of the genetic construct is shown in Figure 8E and may comprise

an Apoptin encoding sequence and be represented by SEQ ID No: 23, as follows:

acgcgtgtagtettatgeaatactettgtagtettgeaacatggtaacgatgagttageaacatgecttacaaggagagaaaaageacegtgeatgecgattg
gtggaagtaaggtggtacgategtgecttattaggaaggeaacagacgggtetgacatggattggacgaaceactgaattgecgeatigeagagatattgtat
ttaagtgcctagetcgatacaataaacgggtetetetggttagaccagatetgageetgggagetetetggetaactagggaaceeactgettaageetcaata
aagcttgecttgagtgeticaagtagtgtgtgecegtetgtigtgtgactetggtaactagagateectcagacectittagtcagtgtggaaaatetetageagt
ggegeecgaacagggacctgaaagegaaagggaaaccagagetetetegacgeaggacteggettgetgaagegegeacggeaagaggegagggeess
cgactggtgagtacgecaaaaatttigactageggaggetagaaggagagagatgggtgegagagegtcagtattaagegggggagaattagategegat
gggaaaaaatteggtiaaggecagggeggaaagaaaaaatataaattaaaacatatagtatgggeaageagggagetagaacgattegeagttaatectgg
cctgttagaaacatcagaaggetgtagacaaatactgggacagetacaaccateccttcagacaggatcagaagaacttagatcattatataatacagtage
aaccctctattgtgtgeatcaaaggatagagataaaagacaccaaggaagetttagacaagatagaggaagagcaaaacaaaagtaagaccaccgeaca
gecaageggecactgatettcagacetggaggaggagatatgagggacaatiggagaagtgaattatataaatataaagtagtaaaaattgaaccattagga
gtagcacccaccaaggeaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagettigticettgggticttgggageageaggaagea
ctatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgeageageagaacaatttgetgagggetattgaggegeaac
agcatctgttgcaactcacagtetggggcatcaageagetccaggeaagaatectggetgtggaaagatacetaaaggatcaacageteetggggatttgge
gttgetetggaaaactcattigeaccactgetgtgectiggaatgetagttggagtaataaatetetggaacagatiTggaatcacacgacetggatggagteg
gacagagaaattaacaattacacaagcttaatacactccttaatigaagaatcgcaaaaccagecaagaaaagaatgaacaagaattatiggaattagataa
atgggcaagtttgtggaattggtttaacataacaaattggetgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaagaatagtttttget

gtactttctatagtgaatagagttaggcagggatattcaccattategtttcagacceaccteecaacecegaggggaccegacaggeecgaaggaatagaa
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gaagaaggtggagagagagacagagacagatccattcgattagtgaacggatetegacggtATCGGTaacttttaaaagaaaaggggeggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatGTCGA
Gecatagageccaccgeatececageatgeetgetattgtetteccaatecteceecettgetgtectgeeccaccecaccecccagaatagaatgacacetact
cagacaatgcgatgcaatttceteattttattaggaaaggacagtgggagtggeacettccagggtcaaggaaggeacgggggaggegcaaacaacagatg
getggeaactagaaggeacagtegCtegagAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACAC
TAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACACTAGTGTCACTTGGCCAGAGAA
ATAGCAGTGTCACTTGGCCAGAGAAACACTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCCA
GAGAAACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCAGTCGGGAA
ACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCA
GGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGT
TGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTAACGGCGGGA
TATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGAC
TCGGTAATGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGC
CCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATC
GGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTA
ATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACA
TTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGAC
GCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCA
CCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGC
CAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGA
ATGTAATTCAGCTCCGCCATCGCCGCTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTT
CACCACGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCA
TGGTGGGAGGGTACCTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACA
GCGCGGCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCC
GCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGG
AGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGC
ACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGA
ACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCC
TACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTG
CTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGT
GCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGA
ACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTC
CCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGC
CGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGC
GTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTG
GGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGC
TGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCAT
TTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATC
TGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTC
GGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGC
TCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCA
GTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGC
TCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCAT
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GTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCTTTTGGAGTACGTCGTCT
TTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGTTAGG
CCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAG
CCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAtctagagetagcgAATTCGTAAATATAA
AATTTACTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCG
CTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGT
ATAATGTGTTAAACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAG
GGTTGCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAG
AGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGAGGCTCCTG
GTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTAGGCggecgeatgaacgetcteea
agaagatactccaccecggaccatcaacggtgticaggecaccaacaagttcacggeegttggaaaccectcactgeagagagateeggattggtategetgg
aattacaatcactctatcgetgtgtggetgegegaatgetegegeteecacgetaagatetgeaactgeggacaattcagaaageactggtitcaagaatgtge
cggacttgaggaccgatcaacccaagectcectcgaagaagegatectgegaccecteegagtacagggtaagegagetaaaagaaagettgattaccact
actcccagecgaccecgaaccegeaagaaggegtataagactgtaaGCGGCCGCtgagggeagaggaagtetictaacatgeggtgacgtggaggag
aatcecggeecttecggaATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGC
ACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACC
AACAAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACG
GCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGGCGGC
TACACCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACG
AGGCCGGCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGATCTTCAC
CGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGC
AGCTTCGCCCGCACCTTCAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTT
CAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAG
CTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCCAG
ATCCCGCGCTCAGTCGTCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGA
GCTGAATCtaagtcgacaatcaacctetggattacaaaatttgtgaaagattgactggtattettaactatgttgetecttttacgetatgtggatacgetge
tttaatgectttgtatcatgetattgeticcegtatggettteattttetecteettgtataaatectggtigetgtetetitatgaggagttgtggeeegttgteagge
aacgtggegtggtegtgcactgtgtitgetgacgeaacceccactggtiggggeattgecaccacctgteageteetttecgggactttegetttececeteectat
tgecacggeggaacteategeegeetgecettgeecgetgetggacaggggceteggetgtigggcactgacaatteegtggtgttgteggggaaateategtect
ttecttggetgetegeetgtgtigecacctggattctgegegggacgtecttetgetacgteectteggecctcaatecageggaccttecttecegeggectgetg
ccggcetetgeggectetteegegtettegecttegeeetcagacgagteggateteectttgggeegecteecegeccggg TAACCGATTTCAGATG
GTGCTACGATTAACCGATTTCAGATGGTGCTATCACTAACCGATTTCAGATGGTGCTACGATTAACCGATT
TCAGATGGTGCTATCACGGGAGTGAAGACACGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGATC
ACGGGAGTGAAGACACGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGACcccgggtacctitaagaccaatgac
ttacaaggcagetgtagatcttagecactttitaaaagaaaaggggggactggaagggctaattcactcecaacgaaaataagatetgetttttgettgtactg
ggtetetetggttagaccagatetgagectgggagetetetggetaactagggaacecactgettaagectcaataaagettgeettgagtgeticaagtagtegt
gtgccegtetgttgtgtgactetggtaactagagatecctcagacecttttagtcagtgtggaaaatetetageagtagtagtteatgteatettattattcagtatt
tataacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagettataatggttacaaataaageaatageatcacaaatttcacaaataa
agcatttttttcactgeattetagtigtggtitgtecaaactecatcaatgtatettateatgtetggetetagetatcecgecectaactecgeccagtiecegeecatt
ctcegeeccatggetgactaattttttitatttatgecagaggecgaggeegeeteggectetgagetaticcagaagtagtgaggaggcttttttggagegectag
acttttgcagagacggeccaaattegtaatcatggteatagetgtttectgtgtgaaattgttatecgeteacaattccacacaacatacgagecggaageata
aagtgtaaagcetggggtgectaatgagtgagetaacteacattaattgegttgegeteactgecegetttccagtegggaaacctgtegtgecagetgeatta
atgaatcggccaacgegeggggagaggeggtttgegtattgggegctetteegettectegeteactgactegetgegeteggtegticggetgeggegageg

gtatcagctcactcaaaggeggtaatacggttatecacagaatcaggggataacgeaggaaagaacatgtgageaaaaggeeageaaaaggeeaggaac
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cgtaaaaaggeegegtigetggegtttticcataggetecgeeceectgacgageatcacaaaaategacgetcaagteagaggtggegaaacecgacagg
actataaagataccaggegtticecectggaageteectegtgegeteteetgttcegaccetgeegettaceggatacetgteegectttetecettegggaage
gtggegettictcatageteacgetgtaggtatetcagticggtgtaggtegttegetecaagetgggetgtgtgeacgaaceeecegttcageeegacegetge
gecttateeggtaactategtettgagtecaacecggtaagacacgacttatcgecactggeageagecactggtaacaggattageagagegaggtatgtag
geggtgctacagagticttgaagtggtggectaactacggetacactagaaggacagtatttggtatetgegetetgetgaageeagttaccticggaaaaag
agttggtagetettgatceggeaaacaaaccacegetggtageggtggtitittigtitgecaageageagattacgegeagaaaaaaaggatcetcaagaagat
cctttgatetttictacggggtetgacgeteagtggaacgaaaacteacgttaagggatitiggtcatgagattatcaaaaaggatettcacetagatecttttaa
attaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtetgacagttaccaatgettaatcagtgaggeacctatetcagegatetgtetatt
tegttcatecatagtigectgacteceegtegtgtagataactacgatacgggagggettaccatetggececagtgetgeaatgataccgegagacceacget
caccggceteceagatttatcagecaataaaccagecagecggaagggecgagegeagaagtggtectgeaactttateegecteeatecagtetattaattgttg
ccgggaagetagagtaagtagttegecagttaatagtttgegeaacgttgttgecattgetacaggeategtggtgteacgetegtegtttggtatggetteatie
agctecggticecaacgatcaaggegagttacatgateececatgtigtgeaaaaaageggttagetecticggteetecgategttgtcagaagtaagttgge
cgeagtgttatcactcatggttatggeageactgeataattetettactgteatgecateegtaagatgettttetgtgactggtgagtactcaaccaagteattet
gagaatagtgtatgeggegacegagtigetettgeceggegtcaatacgggataatacegegecacatageagaactitaaaagtgeteateattggaaaac
gttcttcggggegaaaactetcaaggatettacegetgtigagatecagticgatgtaacecactegtgeacceaactgatettcageatettttactttcaccag
cgtttctgggtgageaaaaacaggaaggeaaaatgecgcaaaaaagggaataagggegacacggaaatgtigaatacteatactetteetttttcaatattat
tgaagcatttatcagggttattgtetcatgageggatacatatttgaatgtatttagaaaaataaacaaataggggticegegeacatttcecegaaaagtgee
acctgacgtctaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggeccttiegtetegegegtticggtgatgacggtgaaaace
tctgacacatgeageteecggagacggteacagettgtetgtaageggatgecgggageagacaageecgtcagggegegteagegggtgtiggegggtet
cggggctggcttaactatgeggeatcagageagatigtactgagagtgeaccatatgeggtgtgaaataccgeacagatgegtaaggagaaaatacegeat
caggegecattegecattcaggetgegeaactgttgggaagggegateggtgegggeceteticgetattacgecagetggegaaagggggatgtgetgeaag
gegattaagttgggtaacgecagggtttteccagtcacgacgtigtaaaacgacggeeagtgecaagetg

[SEQ ID No: 23]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 23, or a fragment or variant thereof.

Another embodiment of the genetic construct comprising an Apoptin encoding

sequence is shown in Figure 8J and is represented by SEQ ID No: 80, as follows:

acgegtgtagtcttatgecaatactettgtagtcttgcaacatggtaacgatgagttagcaacatgecttacaaggagagaaaaagcacegtge
atgccgattggtggaagtaaggtggtacgategtgecttattaggaaggeaacagacgggtetgacatggattggacgaaccactgaattge
cgeattgcagagatattgtatttaagtgectagetegatacaataaacgggtetetetggttagaccagatetgagectgggagetetetgget
aactagggaacccactgcttaagectcaataaagettgeettgagtgettcaagtagtgtgtgeecgtetgtigtgtgactetggtaactagag
atccctcagacecttttagtcagtgtggaaaatcetetagecagtggegecegaacagggacetgaaagegaaagggaaaccagagetetete
gacgcaggacteggettgetgaagegegeacggeaagaggegaggggeggegactggtgagtacgeecaaaaattttgactageggaggcet
agaaggagagagatgggtgcgagagegtcagtattaagegggggagaattagategegatgggaaaaaatteggttaaggecaggggga
aagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgeagttaatectggectgttagaaacatcagaag
gctgtagacaaatactgggacagctacaaccateccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctetatt
gtgtgcatcaaaggatagagataaaagacaccaaggaagcetttagacaagatagaggaagagcaaaacaaaagtaagaccaccgeaca

gcaagcggecactgatcticagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattga
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accattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagetttgttecttgggtt
cttgggagcagcaggaageactatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgeageageag
aacaatttgctgagggctattgaggegecaacageatetgttgeaactcacagtetggggcatcaageagetecaggeaagaateetggetgt
ggaaagatacctaaaggatcaacagcetectggggatttggegettgctetggaaaactcatttgeaccactgetgtgectiggaatgetagttg
gagtaataaatctctggaacagattTggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagettaatacactee
ttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttigtggaattggtitaacat
aacaaattggctgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaagaatagttttitgetgtactttctatagtgaatag
agttaggcagggatattcaccattatcgtttcagacccaccteccaaceeegaggggaceegacaggeccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattegattagtgaacggatctegacggtATCGGTtaacttttaaaagaaaaggggggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaatt
ttatGTCGAGccatagageccaccgeatececageatgectgetattgtetteccaatecteececttgetgtectgececaceccaceeee
cagaatagaatgacacctactcagacaatgcgatgcaatttectcattttattaggaaaggacagtgggagtggcaccttccagggtcaagg
aaggcacgggggaggggcaaacaacagatggetggcaactagaaggeacagtegCtegagGGGCCTGTCCGCAAGCACG
CTGCATAGCGGGCCTGTCCGCAAGCACGCTGCACACTGGGCCTGTCCGCAAGCACGCTGCATA
GCGGGCCTGTCCGCAAGCACGCTGCACACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCC
TAAACAACGTAATGCACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCCTAAACAACGTAA
TGCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTTGACAT
CATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTACTCCGCCCCCCCGCTCG
TAGCACTCCGCCCCCCCGCTCGCACTACTCCGCCCCCCCGCTCGTAGCACTCCGCCCCCCCGCTC
GCACTGACGTTACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGACGTT
ACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGCCCCAGCCGCCGCTGC
ACTAGCGCCCCAGCCGCCGCTGCACCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGCC
GCTGCACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCA
GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCT
TCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAA
AATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCC
CACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAG
CGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG
GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGAT
TGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGC
CCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGC
CGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT
GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCC
GCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCC
GCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGA
CTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCT
TCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCT
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GATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGT
ACCTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCG
GCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCC
CCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGA
AAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAG
CGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGA
CGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAG
GGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCA
GAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCT
TGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTGGGCAGAG
CGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAG
AGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAG
GGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTT
GCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTAT
GGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTC
GGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTT
GAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCT
GTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTT
TTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGG
GCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCG
AGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTG
GCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTG
CGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGG
CGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCC
GTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCT
TTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTG
AGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCA
TTTCAGGTGTCGTGAtctagagctagcgAATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGA
GCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCG
ACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTA
AACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTT
GCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACT
GAGAGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTT
GAGGCTCCTGGTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTA
GGCggccgeatgaacgetetccaagaagatactccacceggaccatcaacggtgttcaggecaccaacaagttcacggeegttggaaace
cctcactgcagagagatccggattggtategetggaattacaatcactetategetgtgtggetgegegaatgetegegeteccacgetaagat
ctgcaactgeggacaattcagaaageactggtttcaagaatgtgecggacttgaggaccgatcaacccaageceteectegaagaagegate

ctgegaceectecgagtacagggtaagegagetaaaagaaagcettgattaccactacteecagecgacecegaacegeaagaaggegtata
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agactgtaageggecgetgagggcagaggaagtettctaacatgeggtgacgtggaggagaateceggeecttceggaATGGAGAG
CGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGT
GGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAGA
TGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACG
GCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAA
CGGCGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGTGCTGCACGTGAGCTT
CAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCC
CGAGGACAGCGTGATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCA
CCCCATGGGCGATAACGTGCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGCGCGACGGCGG
CTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCACCCCAGCATCCTG
CAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCACAGCAACACCGAGCTG
GGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCCAGATCCCGCGCTCAGT
CGTCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGAGCTGAA
TCtaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgetecttttacgetatgtggatacget
getttaatgectttgtatcatgetattgettecegtatggettteatttictectecttgtataaatectggttgetgtetetttatgaggagttgtgge
cegttgtcaggeaacgtggegtggtgtgcactgtgtttgetgacgeaaceeccactggttggggcattgecaccacctgteagetecttteegg
gactttegettteccectecctattgecacggeggaacteategeegectgecttgeeegetgetggacaggggcteggcetgttgggcactgac
aattcegtggtgttgtcggggaaatcategtectttecttggetgetegeetgtgttgecacetggattetgegegggacgtecttetgetacgte
cctteggeectcaatecageggaccttectteecgeggeetgetgeeggetetgeggectetteegegtettegecettegeectcagacgagteg
gatcteectttgggeegecteccegeceggg ACACACCAAGGATAATTTCTCCCGATACACACCAAGGATAATT
TCTCCTCACACACACCAAGGATAATTTCTCCCGATACACACCAAGGATAATTTCTCCTCACAACT
GGATGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCACAACTGGATGTCCCTGT
ATGATTCGATAACTGGATGTCCCTGTATGATTTCACAAAGAGGTTAACCATGTATTATCGATAA
AGAGGTTAACCATGTATTATTCACAAAGAGGTTAACCATGTATTATCGATAAAGAGGTTAACCA
TGTATTATTCACGGTTAGTGGACCGTGTTACATACGATGGTTAGTGGACCGTGTTACATATCAC
GGTTAGTGGACCGTGTTACATACGATGGTTAGTGGACCGTGTTACATATCACGAATTCACCAA
GGGCAACCTCTCGATGAATTCACCAAGGGCAACCTCTTCACGAATTCACCAAGGGCAACCTCTC
GATGAATTCACCAAGGGCAACCTCTTCACAACTCCTGTATGAAGCCGTTCCGATAACTCCTGTA
TGAAGCCGTTCTCACAACTCCTGTATGAAGCCGTTCCGATAACTCCTGTATGAAGCCGTTCTCA
CATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTGGCATAGCATCACATGGCAATAT
GTTGGCATAGCACGATATGGCAATATGTTGGCATAGCATCACGCACAGCAAGTGTAGACAGGC
ACGATGCACAGCAAGTGTAGACAGGCATCACGCACAGCAAGTGTAGACAGGCACGATGCACAG
CAAGTGTAGACAGGCATCACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATCCT
CTTCACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATCCTCTTCACCTCCCTTCT
TTCCTCCCGTCTTCGATCTCCCTTCTTTCCTCCCGTCTTTCACCTCCCTTCTTTCCTCCCGTCTTC
GATCTCCCTTCTTTCCTCCCGTCTTcccgggtacctttaagaccaatgacttacaaggcagetgtagatettagecacttttta
aaagaaaaggggggactggaagggctaattcactcccaacgaaaataagatetgetttttgettgtactgggtetetetggttagaccagate
tgagectgggagetetetggetaactagggaacecactgettaagectcaataaagettgecttgagtgettcaagtagtgtgtgeeegtetgtt
gtgtgactctggtaactagagatcectcagaccecttttagtcagtgtggaaaatetetageagtagtagtteatgteatettattattcagtattta
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taacttgcaaagaaatgaatatcagagagtgagaggaacttgtttattgcagettataatggttacaaataaagcaatagcatcacaaattte
acaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetggetctagetatecegeeectaact
cegeecagttcegeecattetecgecccatggetgactaattttttttatttatgeagaggeegaggecgecteggectetgagetattccagaa
gtagtgaggaggcttititggaggectagacttttgecagagacggcecaaattegtaatcatggtcatagetgtttectgtgtgaaattgttate
cgctcacaattccacacaacatacgagecggaageataaagtgtaaagectggggtgectaatgagtgagetaactcacattaattgegttg
cgctcactgeeegcetttecagtegggaaacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtitgegtatigg
gegetetteegetteetegetcactgactegetgegeteggtegtteggetgeggegageggtatcagetcactcaaaggeggtaatacggtta
tccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggecageaaaaggecaggaaccgtaaaaaggeegegttgetgg
cgtttttccataggeteegeececetgacgageatcacaaaaategacgetcaagtcagaggtggegaaacecgacaggactataaagatac
caggegttteccectggaagceteectegtgegeteteetgticegacectgeegettaceggatacctgtecgecttteteecttegggaagegt
ggegctttetcatagetcacgetgtaggtatetcagtieggtgtaggtegttegetecaagetgggetgtgtgeacgaacececcgtteageee
gaccgcetgegeettatecggtaactategtettgagtecaacceggtaagacacgacttatcgecactggeageageeactggtaacaggatt
agcagagegaggtatgtaggeggtgctacagagttcttgaagtggtggectaactacggetacactagaaggacagtatttggtatetgeget
ctgectgaagecagttacctteggaaaaagagtiggtagetettgatecggeaaacaaaccacegetggtageggtggttttttigtitgeaage
agcagattacgcgcagaaaaaaaggatctcaagaagatectttgatcttttetacggggtetgacgetcagtggaacgaaaacteacgttaa
gggattitggtcatgagattatcaaaaaggatcttcacctagatecttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagta
aacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatetgtetatttegttcatecatagttgectgactcecegtegt
gtagataactacgatacgggagggcttaccatctggeeceagtgetgeaatgataccgegagacceacgetcaccggetecagatttatcag
caataaaccagecagecggaagggecgagegeagaagtggteetgeaactttatcegectecatecagtetattaattgttgeegggaaget
agagtaagtagttcgecagttaatagtttgegeaacgttgttgeeattgetacaggeategtggtgtcacgetegtegttiggtatggetteatte
agctceggttcecaacgatcaaggegagttacatgateecccatgtigtgcaaaaaageggttagetectteggtectecgategtigtcagaa
gtaagttggecgeagtgttatecactcatggttatggeageactgeataattetcettactgtcatgecatcegtaagatgettttetgtgactggtg
agtactcaaccaagtcattctgagaatagtgtatgeggegacegagttgetettgeecggegteaatacgggataatacegegecacatage
agaactttaaaagtgctcatcattggaaaacgttctteggggegaaaactctcaaggatettacegetgttgagatccagttcgatgtaaceca
ctegtgecacccaactgatcttcageatettttactttcaccagegttictgggtgagecaaaaacaggaaggcaaaatgecgeaaaaaaggga
ataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagceatttatcagggttattgtetcatgageggatacata
tttgaatgtatttagaaaaataaacaaataggggttccgegeacatttceccgaaaagtgecacetgacgtctaagaaaccattattatcatga
cattaacctataaaaataggcgtatcacgaggecctttegtetegegegttteggtgatgacggtgaaaacctetgacacatgeagetcecgg
agacggtcacagcttgtctgtaageggatgeegggageagacaageecgteagggegegtcagegggtgttggeggetgteggggctggct
taactatgeggcatcagagcagattgtactgagagtgecaccatatgeggtgtgaaatacegeacagatgegtaaggagaaaataccgeate
aggcgecattegecattcaggetgegeaactgtigggaagggegateggtgegggcectettegetattacgecagetggegaaagggggatg
tgctgcaaggegattaagttgggtaacgecagggttttcecagtcacgacgtigtaaaacgacggecagtgecaagetg

[SEQ ID No: 80]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 80, or a fragment or variant thereof.
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Another embodiment of the genetic construct is shown in Figure 8F and may comprise

an Eqorf4 encoding sequence and be represented by SEQ ID No: 24, as follows:

acgcgtgtagtettatgeaatactettgtagtettgeaacatggtaacgatgagttageaacatgecttacaaggagagaaaaageaccgtgeatgeegattg
gtggaagtaaggtggtacgategtgecttattaggaaggecaacagacgggtetgacatggattggacgaaceactgaattgecgeattgeagagatattgtat
ttaagtgectagetegatacaataaacgggtetetctggttagaccagatetgagectgggagetetetggetaactagggaacecactgettaagectcaata
aagcttgecttgagtgcttcaagtagtgtgtgecegtetgtigtgtgactetggtaactagagatecetecagacecttitagteagtgtggaaaatetetageagt
ggegececgaacagggacctgaaagegaaagggaaaccagagetetetegacgeaggacteggettgetgaagegegeacggcaagaggegageeeess
cgactggtgagtacgecaaaaattttgactageggaggetagaaggagagagatgggtgegagagegtcagtattaagegggggagaattagategegat
gggaaaaaattcggttaaggecagggggaaagaaaaaatataaattaaaacatatagtatgggeaageagggagetagaacgattegeagttaatectgg
cctgttagaaacatcagaaggetgtagacaaatactgggacagetacaaccateecttcagacaggatcagaagaacttagatcattatataatacagtage
aaccctctattgtgtgeatcaaaggatagagataaaagacaccaaggaagetitagacaagatagaggaagageaaaacaaaagtaagaccacegeaca
geaageggecactgatcttcagacetggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattagga
gtagcacccaccaaggeaaagagaagagtggtgecagagagaaaaaagageagtgggaataggagetttgtiectigggttettgggageageaggaagea
ctatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgecageageagaacaatttgetgagggetatigaggegeaac
agcatctgttgcaactcacagtetggggeatcaageageteccaggeaagaatectggetgtggaaagatacctaaaggatcaacagetectggggatttgeg
gttgetetggaaaactcatttgeaceactgetgtgecttggaatgetagttggagtaataaatetetggaacagattTggaatcacacgacetggatggagteg
gacagagaaattaacaattacacaagcttaatacactecttaattgaagaatcgcaaaaccageaagaaaagaatgaacaagaattatiggaattagataa
atgggcaagtttgtggaattggtitaacataacaaattggetgtggtatataaaattattcataatgatagtaggaggcettggtaggtitaagaatagtttttget
gtactttctatagtgaatagagttaggecagggatattcaccattategtttcagacecaccteccaaccecgaggggacecgacaggeecgaaggaatagaa
gaagaaggtggagagagagacagagacagatccattcgattagtgaacggatetegacggtATCGGTaacttttaaaagaaaaggggeggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatGTCGA
Gecatagageccaccgeatececageatgeetgetattgtetteccaatecteceecettgetgtectgeeccaccecaccecccagaatagaatgacacetact
cagacaatgcgatgcaatttceteattttattaggaaaggacagtgggagtggeacettccagggtcaaggaaggeacgggggaggegcaaacaacagatg
getggeaactagaaggeacagtegCtegagAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACAC
TAGTAAAACACTACAACGTCGATAGCAGTAAAACACTACAACGTCGACACTAGTGTCACTTGGCCAGAGAA
ATAGCAGTGTCACTTGGCCAGAGAAACACTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCCA
GAGAAACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCAGTCGGGAA
ACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCCA
GGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCCTGGCCCTGAGAGAGT
TGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTGATGGTGGTTAACGGCGGGA
TATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCAACGCGCAGCCCGGAC
TCGGTAATGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGC
CCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATC
GGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTA
ATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACA
TTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGAC
GCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCA
CCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGC
CAGACTGGAGGTGGCAACGCCAATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGA
ATGTAATTCAGCTCCGCCATCGCCGCTTCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTT
CACCACGCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCA
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TGGTGGGAGGGTACCTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACA
GCGCGGCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCC
GCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGG
AGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGC
ACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGA
ACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCC
TACCGGTGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTG
CTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGT
GCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGA
ACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTC
CCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGC
CGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGC
GTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTG
GGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGC
TGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCTAGCCAT
TTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATC
TGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTC
GGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGC
TCTGGTGCCTGGCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCA
GTTGCGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGC
TCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCAT
GTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCTTTTGGAGTACGTCGTCT
TTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACTGAAGTTAGG
CCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGATCTTGGTTCATTCTCAAG
CCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGTGAtctagagetagcgAATTCGTAAATATAA
AATTTACTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCG
CTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGT
ATAATGTGTTAAACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAG
GGTTGCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAG
AGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGAGGCTCCTG
GTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTAGGCggecgeatggttcttccaget
ctteeegeteetecegtgtgtgactegeagaacgaatgtgtaggttggetgggtgtggcttatictgeggtggtggatgttatcagggeageggegeatgaagg
agtttacatagaacccgaagecagggggcegectggatgetitgagagagtggatatactacaactactacacagagegagetaagegacgagaecggaga
cgeagatetgtttgtecacgeecgeacetggttttgettcaggaaatatgactacgtecggegttecatttggeatgacactacgaccaacacgatcteggttgtet
cggegeacteegtacagtagGCGGCCGCgagggeagaggaagtetictaacatgeggtgacgtggaggagaateecggeeetteceggaATGGA
GAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGA
GTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAGATGAAGAGCAC
CAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACGGCTTCTACCACTTCGGCA
CCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATC
GAGAAGTACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATC
GGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCCGCA
GCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGCAGCTTCGCCCGCACCTT
CAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCAC
CCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCACAGCAACACCG
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AGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCCAGATCCCGCGCTCAGTCG
TCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGAGCTGAAT Ctaagtegacaa
tcaacctctggattacaaaatttgtgaaagattgactggtattettaactatgttgetecttttacgetatgtggatacgetgetitaatgectttgtatcatgetatt
gcttecegtatggettteattttetectectigtataaateetggttgetgtetetttatgaggagttgtggecegttgtcaggeaacgtggegtggtetecactgtg
tttgetgacgeaaceeccactggttggggcattgecaccacctgteageteetttecgggactttegetttececetecctattgecacggeggaacteategeeg
cctgecttgecegetgetggacaggggeteggctgtigggeactgacaatteegtggtettgtecggggaaateategtectttecttggetgetegectgtgttge
cacctggattctgegegggacgtecttetgetacgteectteggecctcaatecageggaccttecttecegeggectgetgecggetetgeggeetetteegegt
cttcgeettegeectcagacgagteggateteectttgggeegecteecegeecggg TAACCGATTTCAGATGGTGCTACGATTAACCG
ATTTCAGATGGTGCTATCACTAACCGATTTCAGATGGTGCTACGATTAACCGATTTCAGATGGTGCTATCA
CGGGAGTGAAGACACGGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGATCACGGGAGTGAAGACAC
GGAGCCAGACGATGGGAGTGAAGACACGGAGCCAGAcccgggtacetttaagaccaatgacttacaaggeagetgtagatettag
ccactttttaaaagaaaaggggggactggaagggctaattcactceccaacgaaaataagatetgetititgettgtactgggtetetetggttagaccagatetg
agectgggagetetetggetaactagggaacceactgettaageetcaataaagettgectigagtgettcaagtagtgtgtgecegtetgttgtetgactetgg
taactagagatccctcagaccettttagtcagtgtggaaaatctctageagtagtagttcatgteatettattattcagtatttataacttgcaaagaaatgaatat
cagagagtgagaggaacttgtttattgcagettataatggttacaaataaagecaatageatcacaaatttcacaaataaageatttttttcactgeattctagtt
gtggtttgtecaaactcatcaatgtatettateatgtetggetetagetateecgeeectaactecgeccagticegeceatteteegeeccatggetgactaatttt
ttttatttatgecagaggeegaggeegecteggectetgagetaticcagaagtagtgaggaggcttttitggagegectagacttttgecagagacggeccaaatt
cgtaatcatggtcatagetgtitectgtgtgaaattgttatcegetcacaattecacacaacatacgagecggaageataaagtgtaaagectggggteectaa
tgagtgagctaactcacattaattgegttgegetcactgeecgetttecagtegggaaacetgtegtgecagetgeattaatgaateggecaacgegegggga
gaggeggtttgegtattgggegetettecgettectegeteactgactegetgegeteggtegticggetgeggegageggtatcagetcactcaaaggeggta
atacggttatccacagaatcaggggataacgeaggaaagaacatgtgageaaaaggecageaaaaggecaggaacegtaaaaaggeegegttgetggeg
tttttecataggetecgececectgacgageatcacaaaaategacgetcaagteagaggtggegaaaceegacaggactataaagataccaggegtttece
cctggaagetecctegtgegetetectgticegaceetgecgettaceggatacetgteegecettteteecttcgggaagegtggegetttetcatagetecacget
gtaggtatctcagtteggtgtaggtegticgetccaagetgggcetgtgtgeacgaaceeecegticageecgaecgetgegecttateeggtaactategtettg
agtccaacccggtaagacacgacttategecactggeageagecactggtaacaggattageagagegaggtatgtaggeggtgetacagagttetigaagt
ggtggectaactacggetacactagaaggacagtatttggtatetgegetetgetgaagecagttacettcggaaaaagagtiggtagetettgateeggeaa
acaaaccaccgetggtageggtggtttttttgtitgcaagecageagattacgegeagaaaaaaaggatetcaagaagatectttgatetitictacggggtetg
acgctcagtggaacgaaaactcacgttaagggattttggteatgagattatcaaaaaggatettcacctagatecttttaaattaaaaatgaagttttaaatca
atctaaagtatatatgagtaaacttggtctgacagttaccaatgettaatcagtgaggeacctatetcagegatetgtetatttegttcatccatagttgectgact
cecegtegtgtagataactacgatacgggagggcttaccatetggececagtgetgeaatgatacegegagaceeacgeteaceggetecagatttatcagea
ataaaccagecagecggaagggecgagegeagaagtggteetgeaactttateegeetecatecagtetattaattgttgecgggaagetagagtaagtagtt
cgecagttaatagtitgegeaacgttgttgecattgetacaggeategtggtgtecacgetegtegtttggtatggettcattcageteeggticccaacgatcaag
gegagttacatgatececcatgttgtgcaaaaaageggttagetectteggtectecgategttgtcagaagtaagttggeegeagtgttateactcatggttat
ggecageactgcataattetettactgteatgecateegtaagatgettttctgtgactggtgagtactcaaccaagteattctgagaatagtgtatgeggegacee
gagttgctettgeceggegtcaatacgggataatacegegecacatageagaactitaaaagtgetcatcattggaaaacgttetteggggegaaaactetea
aggatcttaccgetgttgagatccagttcgatgtaacceactegtgeacecaactgatettcageatettttactttcaccagegtttetgggtgageaaaaaca
ggaaggcaaaatgecgeaaaaaagggaataagggegacacggaaatgtigaatacteatactettectitttcaatattattgaageatttatcagggttattg
tetcatgageggatacatatttgaatgtatitagaaaaataaacaaataggggttecgegeacatttcecegaaaagtgecacetgacgtetaagaaaceatt
attatcatgacattaacctataaaaataggegtatcacgaggeectttegtetegegegttteggtgatgacggtgaaaacctetgacacatgeagetecegga
gacggtcacagettgtetgtaageggatgecgggageagacaagecegtecagggegegteagegggtettggeggetetegggectggcttaactatgegg
catcagagcagattgtactgagagtgcaccatatgeggtgtgaaatacegecacagatgegtaaggagaaaatacegeatcaggegecattegecatteagg
ctgegeaactgtigggaagggegateggtgegggeetettegetattacgecagetggegaaagggeggatgtgctgecaaggegattaagttgggtaacgeea
gggttttcecagtcacgacgttgtaaaacgacggeeagtgecaagetg
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[SEQ ID No: 24]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 24, or a fragment or variant thereof.

Another embodiment of the genetic construct comprising an E4orf4 encoding sequence

is shown in Figure 8K and is represented by SEQ ID No: 81, as follows:

acgcgtgtagtcttatgcaatactettgtagtcttgecaacatggtaacgatgagttagcaacatgecttacaaggagagaaaaageacegtge
atgecgattggtggaagtaaggtggtacgategtgecttattaggaaggeaacagacgggtetgacatggattggacgaaccactgaatige
cgcattgcagagatattgtatttaagtgectagetcgatacaataaacgggtetetetggttagaccagatetgagectgggagetetetgget
aactagggaacccactgcttaagectcaataaagettgecttgagtgettcaagtagtgtgtgeeegtetgttgtgtgactetggtaactagag
atccctcagacccttttagtcagtgtggaaaatctetageagtggegeecgaacagggacctgaaagegaaagggaaaccagagetetete
gacgcaggacteggettgetgaagegegeacggeaagaggegaggggeggegactggtgagtacgecaaaaattttgactageggagget
agaaggagagagatgggtecgagagegtcagtattaagegggggagaattagategegatgggaaaaaatteggttaaggecaggggga
aagaaaaaatataaattaaaacatatagtatgggcaagcagggagetagaacgattcgecagttaatectggectgttagaaacatcagaag
gectgtagacaaatactgggacagctacaaccateccttcagacaggatcagaagaacttagatcattatataatacagtageaacectetatt
gtgtgcatcaaaggatagagataaaagacaccaaggaagetitagacaagatagaggaagagcaaaacaaaagtaagaccacegeaca
gcaageggecactgatettcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattga
accattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagetttgttecttgggtt
cttgggagcagcaggaageactatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgeageageag
aacaatttgctgagggctattgaggegecaacageatetgttgeaactcacagtetggggcatcaageagetecaggeaagaateetggetgt
ggaaagatacctaaaggatcaacagcetectggggatttggegettgctetggaaaacteatttgeaccactgetgtgectiggaatgetagttg
gagtaataaatctctggaacagattTggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagettaatacactee
ttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttigtggaattggtitaacat
aacaaattggctgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaagaatagttttitgetgtactttctatagtgaatag
agttaggcagggatattcaccattatcgtttcagacccaccteccaaceeegaggggaceegacaggeccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattegattagtgaacggatctegacggtATCGGTtaacttttaaaagaaaaggggggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaatt
ttatGTCGAGccatagageccaccgeatececageatgectgetattgtetteccaatecteececttgetgtectgececaceccaceeee
cagaatagaatgacacctactcagacaatgecgatgeaatttectcattttattaggaaaggacagtgggagtggcaccttccagggtcaagg
aaggcacgggggaggggcaaacaacagatggetggcaactagaaggeacagtegCtegagGGGCCTGTCCGCAAGCACG
CTGCATAGCGGGCCTGTCCGCAAGCACGCTGCACACTGGGCCTGTCCGCAAGCACGCTGCATA
GCGGGCCTGTCCGCAAGCACGCTGCACACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCC
TAAACAACGTAATGCACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCCTAAACAACGTAA
TGCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTTGACAT
CATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTACTCCGCCCCCCCGCTCG
TAGCACTCCGCCCCCCCGCTCGCACTACTCCGCCCCCCCGCTCGTAGCACTCCGCCCCCCCGCTC
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GCACTGACGTTACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGACGTT
ACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGCCCCAGCCGCCGCTGC
ACTAGCGCCCCAGCCGCCGCTGCACCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGCC
GCTGCACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCA
GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCT
TCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAA
AATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCC
CACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAG
CGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG
GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGAT
TGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGC
CCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGC
CGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT
GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCC
GCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCC
GCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGA
CTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCT
TCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCT
GATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGT
ACcTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCG
GCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCC
CCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGA
AAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAG
CGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGA
CGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAG
GGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCA
GAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCT
TGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTGGGCAGAG
CGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAG
AGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAG
GGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTT
GCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTAT
GGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTC
GGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTT
GAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCT
GTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTT
TTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGG
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GCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCG
AGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTG
GCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTG
CGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGG
CGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCC
GTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCT
TTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTG
AGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCA
TTTCAGGTGTCGTGAtctagagctagcgAATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGA
GCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCG
ACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTA
AACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTT
GCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACT
GAGAGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTT
GAGGCTCCTGGTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTA
GGCggccgeatggttcttecagetettcecgetecteecgtgtgtgactegeagaacgaatgtgtaggttggetgggtetggcttattetgeg
gtggtggatgttatcagggcageggegeatgaaggagtitacatagaacecgaagecagggggegectggatgetitgagagagtggatat
actacaactactacacagagcgagctaagegacgagaceggagacgeagatetgtttgtcacgeeegeacctggttitgettcaggaaatat
gactacgtceggegttecattiggeatgacactacgaccaacacgateteggttgteteggegeactecgtacagtaggeggeegetgaggge
agaggaagtcttctaacatgeggtgacgtggaggagaatceeggeeettccggaATGGAGAGCGACGAGAGCGGCCTGC
CCGCCATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGAGTTCGAGCTGGTGG
GCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAGATGAAGAGCACCAAAGGC
GCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACGGCTTCTACCACTTCGGCA
CCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACAC
CCGCATCGAGAAGTACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGC
CGGCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGATCTT
CACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGT
GCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGT
GGACAGCCACATGCACTTCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCAT
GTTCGCCTTCCGCCGCGTGGAGGAGCTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCA
GCACGCCTTCAAGACCCCCATCGCCTTCGCCAGATCCCGCGCTCAGTCGTCCAATTCTGCCGTG
GACGGCACCGCCGGACCCGGCTCCACCGGATCTCGCTAGAGCTGAAT Ctaagtcgacaatcaacctetgg
attacaaaatttgtgaaagattgactggtattcttaactatgttgetecttttacgetatgtggatacgetgetttaatgectitgtatcatgetatt
getteecgtatggetttcattttetectecttgtataaatectggttgetgtetetttatgaggagttgtggeeegtigtcaggeaacgtggegteggt
gtgcactgtgtttgetgacgeaacecccactggttggggeattgecaccacetgteagetecttteegggactttegetttecececteectattge
cacggeggaactcategecgectgeettgecegetgetggacaggggceteggetgttgggcactgacaatteegtggtgttgteggggaaate
ategtectttecttggetgetegectgtgtigecacetggattetgegegggacgtecttetgetacgteectteggeectcaatecageggacet
tecttecegeggecetgetgeeggetetgeggectetteegegtettegecttegeectcagacgagteggatetecectttgggecgeceteeeege
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ccgggACACACCAAGGATAATTTCTCCCGATACACACCAAGGATAATTTCTCCTCACACACACCAA
GGATAATTTCTCCCGATACACACCAAGGATAATTTCTCCTCACAACTGGATGTCCCTGTATGAT
TCGATAACTGGATGTCCCTGTATGATTTCACAACTGGATGTCCCTGTATGATTCGATAACTGGA
TGTCCCTGTATGATTTCACAAAGAGGTTAACCATGTATTATCGATAAAGAGGTTAACCATGTAT
TATTCACAAAGAGGTTAACCATGTATTATCGATAAAGAGGTTAACCATGTATTATTCACGGTTA
GTGGACCGTGTTACATACGATGGTTAGTGGACCGTGTTACATATCACGGTTAGTGGACCGTGT
TACATACGATGGTTAGTGGACCGTGTTACATATCACGAATTCACCAAGGGCAACCTCTCGATGA
ATTCACCAAGGGCAACCTCTTCACGAATTCACCAAGGGCAACCTCTCGATGAATTCACCAAGGG
CAACCTCTTCACAACTCCTGTATGAAGCCGTTCCGATAACTCCTGTATGAAGCCGTTCTCACAA
CTCCTGTATGAAGCCGTTCCGATAACTCCTGTATGAAGCCGTTCTCACATGGCAATATGTTGGC
ATAGCACGATATGGCAATATGTTGGCATAGCATCACATGGCAATATGTTGGCATAGCACGATA
TGGCAATATGTTGGCATAGCATCACGCACAGCAAGTGTAGACAGGCACGATGCACAGCAAGTG
TAGACAGGCATCACGCACAGCAAGTGTAGACAGGCACGATGCACAGCAAGTGTAGACAGGCAT
CACAACATACAAAGGGTATCCTCTCGATAACATACAAAGGGTATCCTCTTCACAACATACAAAG
GGTATCCTCTCGATAACATACAAAGGGTATCCTCTTCACCTCCCTTCTTTCCTCCCGTCTTCGAT
CTCCCTTCTTTCCTCCCGTCTTTCACCTCCCTTCTTTCCTCCCGTCTTCGATCTCCCTTCTTTCCT
CCCGTCTTccegggtacctttaagaccaatgacttacaaggeagetgtagatettagecactttttaaaagaaaaggggggactggaag
ggctaattcactcecaacgaaaataagatctgettitigettgtactgggtetetetggttagaccagatetgagectgggagcetetetggetaa
ctagggaacccactgcttaageetcaataaagettgecttgagtgettcaagtagtgtgtgecegtetgtigtgtgactetggtaactagagate
cctcagacccttttagtcagtgtggaaaatctctageagtagtagttcatgtcatcettattattcagtatttataacttgecaaagaaatgaatate
agagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatageatcacaaatttcacaaataaageatttttttcactg
cattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetggetetagetatcecgeccctaactecgeccagttecgeceattetee
gececcatggetgactaattttttttatttatgecagaggeegaggeegecteggectetgagetatteccagaagtagtgaggaggcettttttggag
gectagacttttgcagagacggeecaaattegtaatcatggtcatagetgtttectgtgtgaaattgttateegetcacaattccacacaacata
cgagceggaageataaagtgtaaagecetggggtgectaatgagtgagetaactcacattaattgegttgegeteactgecegcetttceagteg
ggaaacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattgggegetetteegettectegeteact
gactegetgegeteggtegtteggetgeggegageggtateagetcactcaaaggeggtaatacggttatecacagaatcaggggataacge
aggaaagaacatgtgagcaaaaggecagcaaaaggecaggaaccgtaaaaaggeegegttgetggegtttttecataggetecgececect
gacgagcatcacaaaaatcgacgctcaagtcagaggtggegaaaccegacaggactataaagataccaggegttteccectggaagetec
ctegtgegeteteetgtteegacectgeegettaceggatacetgtecgectttetcecttegggaagegtggegetticteatagetcacgetgt
aggtatctcagttcggtgtaggtegticgetecaagetgggetgtgtgeacgaaceececgttcageeegacegetgegeettatecggtaact
atcgtcttgagtccaacecggtaagacacgacttategecactggeageagecactggtaacaggattagecagagegaggtatgtaggeggt
gctacagagttctigaagtggtggectaactacggetacactagaaggacagtatttggtatetgegetetgetgaagecagttacetteggaa
aaagagttggtagctctigatceggeaaacaaaccaccgetggtageggtggtitttttgtttgcaageageagattacgegeagaaaaaaa
ggatctcaagaagatcctttgatcttttctacggggtctgacgetcagtggaacgaaaactcacgttaagggatttiggtcatgagattatcaa
aaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatge
ttaatcagtgaggcacctatctcagegatetgtctatttcgttcatecatagttgeetgacteceegtegtgtagataactacgatacgggaggg
cttaccatctggecccagtgetgeaatgatacegegagacecacgetcaceggetecagatttatcageaataaaccagecagecggaaggg

ccgagegeagaagtggtectgeaactttatecgeetecatecagtctattaattgtigecgggaagetagagtaagtagttcgecagttaatag
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tttgegeaacgtigtigecattgetacaggeategtggtgteacgetegtegtttggtatggetteattcageteeggttececaacgatcaagge

gagttacatgatcccccatgttgtgeaaaaaageggttagetectteggtectcegategtigtcagaagtaagttggeegeagtgttatcacte
atggttatggcageactgeataattctettactgtcatgecatecgtaagatgettitetgtgactggtgagtactcaaccaagtcattetgagaa
tagtgtatgeggegaccgagttgetetigeceggegteaatacgggataataccgegecacatageagaactttaaaagtgetcatcattgga
aaacgttcttcggggcgaaaactctcaaggatcttaccgetgtigagatecagticgatgtaacecactegtgeacccaactgatcttcageat
cttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgeegeaaaaaagggaataagggegacacggaaatgtigaat
actcatactcttectttttcaatattattgaagcatttatcagggttatigtctcatgageggatacatatttgaatgtatttagaaaaataaacaa
ataggggttecgegeacatttceccgaaaagtgecacetgacgtetaagaaaccattattatcatgacattaacctataaaaataggegtate

acgaggecctttegtetegegegtiteggtgatgacggtgaaaacctetgacacatgeageteceggagacggtcacagettgtetgtaageg
gatgecgggageagacaagecegtcagggegegtcagegggtgttggeggetgtegggectggettaactatgeggeatcagageagattg
tactgagagtgcaccatatgeggtgtgaaatacegcacagatgegtaaggagaaaatacegeatcaggegecattegecatteaggetgeg
caactgttgggaagggcgateggtgegggectcttegetattacgecagetggegaaagggggatgtgetgeaaggegattaagttgggtaa
cgecagggttttcccagtcacgacgttgtaaaacgacggecagtgecaagetg

[SEQ ID No: 81]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 81, or a fragment or variant thereof.

Another embodiment of the genetic construct is shown in Figure 8G and may comprise

a Bim encoding sequence and be represented by SEQ ID No: 27, as follows:

acgegtgtagtettatgcaatactettgtagtettgeaacatggtaacgatgagttagcaacatgecettacaaggagagaaaaageaccgtgeatgeegatt
getggaagtaaggtggtacgatcgtgccttattaggaaggeaacagacgggtetgacatggattggacgaaccactgaattgeegeattgeagagatatt
gtatttaagtgcctagetcgatacaataaacgggtetctetggttagaccagatetgageetgggagetctetggetaactagggaaceeactgettaagee
tcaataaagcttgecttgagtgcttcaagtagtgtgtgecegtetgttgtgtgactetggtaactagagatceetcagacecttttagtcagtgtggaaaatete
tagcagtggegecegaacagggacctgaaagegaaagggaaaccagagetctetegacgeaggacteggettgetgaagegegeacggeaagagg
cgaggggcggcgactggtgagtacgecaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagegteagtattaagegggggag
aattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagetagaacgatt
cgcagttaatcetggeetgttagaaacatcagaaggetgtagacaaatactgggacagetacaaccatceettcagacaggatcagaagaacttagatcat
tatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagetttagacaagatagaggaagagcaaaacaaaa
gtaagaccaccgeacagecaageggecactgatettcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagta
aaaattgaaccattaggagtagcacccaccaaggeaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagetttgttcettgggtt
cttgggagcagcaggaageactatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgecageageagaacaattt
gctgagggctattgaggegeaacageatetgttgeaactcacagtetggggeatcaageagetccaggeaagaatectggetgtggaaagatacetaaa
ggatcaacagctectggggatttggggttectetggaaaactcatttgeaccactgetgtgecttggaatgetagttggagtaataaatctctggaacagatt
Tggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactcettaattgaagaatcgeaaaaccageaagaaaag
aatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggetgtggtatataaaattattcataatgatagtagga
ggcttggtaggtttaagaatagtttttgetgtactttctatagtgaatagagttaggecagggatattcaccattatcgtttcagaccecacctcecaacceegagg
ggacccgacaggeccgaaggaatagaagaagaaggtggagagagagacagagacagatceattcgattagtgaacggatctcgacggtATCGG
Ttaacttttaaaagaaaaggggggattgggeggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaa
acaaattacaaaaattcaaaattttatGTCGAGcecatagageccaccgeatccecageatgeetgetattgteticeecaateetececcttgetgtectg
ccecaceccacceeccagaatagaatgacacctactcagacaatgegatgeaatttectcattttattaggaaaggacagtgggagtggcacettceagg
gtcaaggaaggcacgggggagggecaaacaacagatggetggcaactagaaggeacagtegCtcgagAGTAAAACACTACAACG
TCGATAGCAGTAAAACACTACAACGTCGACACTAGTAAAACACTACAACGTCGATAGCAGT
AAAACACTACAACGTCGACACTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCC
AGAGAAACACTAGTGTCACTTGGCCAGAGAAATAGCAGTGTCACTTGGCCAGAGAAActcgag
TCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCAGTCGGGAAAC
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CTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGG
GCGCCAGGGTGGTTTITTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCTTCACCGCC
TGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCT
GTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACT
ACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCG
CCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG
GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGA
TTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATG
GGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGC
GTACCGTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAA
TAACGCCGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGAT
AGTTAATGATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCT
TCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGA
TTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCA
ATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTC
CGCCATCGCCGCTTCCACTTTITTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCAC
GCGGGAAACGGTCTGATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTT
TCATGGTGGGAGGGTACCTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGA
AGAGGAGAACAGCGCGGCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAG
GACCTTCGGGCGCCCGCCCCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCT
TCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGG
CCTACCCGCTTCCATTGCTCAGCGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTAC
TTCCATTTGTCACGTCCTGCACGACGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGG
GAGGAGTAGAAGGTGGCGCGAAGGGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGG
TGGATGTGGAATGTGTGCGAGGCCAGAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGC
TGCTAAAGCGCATGCTCCAGACTGCCTTGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAG
CGGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGTGG
GGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGT
GATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGT
AGTCGCCGTGAACGTTCTTTITTCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCGTGT
GTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGCCCTTGCGTGCCTTGAATTACTTCCA
CCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGGGAGAGTTCG
AGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTTGAGTTGAGGCCTGGCCTGGGCGCTG
GGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTTCGATAAGTCTCT
AGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTTTTCTGGCAAGATAGTCTTGTAAA
TGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGGGCCGCGGGCGGCGACGGGGCCC
GTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGG
ACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGTGTATCG
CCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCC
GCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGGCGCTCGGGAGAGCGGGCG
GGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTC
CACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCTTTTGGAGTACGTCGT
CITTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTGAGTGGGTGGAGACT
GAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCCTTTTTGAGTTTGGA
TCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTTCAGGTGTCGT
GAtctagagctagcg AATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGAGCGCTCACAATT
CCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGGTT
GTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTAAACTACGG
ATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTTGCAAAT
ATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACTGAGA
GGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTTGA
GGCTCCTGGTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTAG
GCggccgcatggcaaageaaccttctgatgtaagttctgagtgtgaccgagaaggtagacaattgecagectgeggagaggecteeccageteagace
tggggeccetacetecctacagacagagecacaaggtaatectgaaggeaatcacggaggtgaaggggacagetgeceecacggeageectcaggg
ccegetggeeecacctgecageectggececttttgetaccagateceegettttcatetttatgagaagatectcectgetgtetcgatectecagtgggtatt
tetettttgacacagacaggageccageacceatgagttgtgacaaatcaacacaaaccccaagtecteettgecaggecttcaaceactatetcagtgea
atggcttccatgaggeaggcetgaacctgeagatatgegeccagagatatggatcgeccaagagttgeggegtattggagacgagtttaacgettactatg
caaggagggtatttttgaataattaccaagcagcegaagaccacceacgaatggttatcttacgactgttacgttacattgtcegectggtgtggagaatge
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attgaGCGGCCGCCrgagggcagaggaagtcettctaacatgeggtgacgtggaggagaateceeggeeettccggaATGGAGAGCGAC
GAGAGCGGCCTGCCCGCCATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCAGTGG
AGTTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCAAGCAGGGCCGCATGACCAACAAGAT
GAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTAC
GGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAA
CAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGCGGCGTGCTGCACGTG
AGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCG
GCTTCCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGA
GCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGC
GCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCAC
CCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCACAG
CAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCCATCGCCTTCGCCA
GATCCCGCGCTCAGTCGTCCAATTCTGCCGTGGACGGCACCGCCGGACCCGGCTCCACCGGA
TCTCGCTAGAGCTGAATCtaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgetcetttac
gctatgtggatacgetgctttaatgectttgtatcatgetattgettcecgtatggettteattttctecteettgtataaatectggttgetgtetetttatgaggagtt
gtggeeegttgtcaggeaacgtggegtggtgtecactgtgtttgctgacgeaaceceeactggttggggcattgeecaccacctgteagetectttceggga
ctttegettteccecteectattgecacggeggaactcategecgecetgeettgeecgetgetggacaggggceteggctgttgggeactgacaattcegtg
gtettgtcggggaaatcategtecttteettggetgetegectgtgttgccacetggattetgegegggacgtecttetgetacgteecttecggeecteaatec
agcggaccttecttcecgeggectgetgecggetetgeggectettecgegtettegeettcgeectcagacgagteggatetecctttgggecgectece
cgeecgge TAACCGATTTCAGATGGTGCTACGATTAACCGATTTCAGATGGTGCTATCACTAACC
GATTTCAGATGGTGCTACGATTAACCGATTTCAGATGGTGCTATCACGGGAGTGAAGACACG
GAGCCAGACGATGGGAGTGAAGACACGGAGCCAGATCACGGGAGTGAAGACACGGAGCCA
GACGATGGGAGTGAAGACACGGAGCCAGAcccgggtacctttaagaccaatgacttacaaggcagetgtagatcttageea
ctttttaaaagaaaaggggggactggaagggctaattcactcccaacgaaaataagatetgetttttgettgtactgggtetetetggttagaccagatetga
gectgggagetetctggetaactagggaacccactgettaageetcaataaagettgeettgagtgcttcaagtagtgtgtgeecgtetgttgtgtgactetg
gtaactagagatccctcagacccttttagtcagtgtggaaaatetctageagtagtagtteatgteatettattattcagtatttataacttgcaaagaaatgaata
tcagagagtgagaggaacttgtttattgcagettataatggttacaaataaagcaatagcatcacaaatttcacaaataaageatttttttcactgeattctagtt
gtggtttgtccaaactcatcaatgtatcttatcatgtetggetetagetatceegeccetaacteegeccagttecgeeeattctecegecceatggetgactaat
tttttttatttatgcagaggecgaggecgecteggectetgagetaticcagaagtagtgaggaggcttttttggaggectagacttttgecagagacggeeca
aattcgtaatcatggtcatagetgtttcetgtgtgaaattgttatccgeteacaattccacacaacatacgageceggaageataaagtgtaaagectggggtg
cctaatgagtgagctaactcacattaattgegttgegetcactgecegetttccagtcgggaaacetgtegtgecagetgeattaatgaatcggecaacgeg
cggggagaggcggtitgcgtattgggegetettcegettectegeteactgactegetgegetcggtegttcggetgeggegageggtateageteacte
aaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggecageaaaaggecaggaaccgtaaaaagge
cgegttgetggegtttttccataggetcegecceectgacgageatcacaaaaatcgacgetcaagtcagaggtggegaaaceegacaggactataaag
ataccaggcgtttccecctggaageteectegtgegetetectgttcegacceetgeegettaccggatacctgtecgecettteteecttcgggaagegtgge
getttctcatagetcacgetgtaggtatctcagttcggtgtaggtegttegetecaagetgggctgtgtgcacgaacceeecgttcageeegacegetgege
cttatccggtaactatcgtettgagtccaacceggtaagacacgacttatcgeecactggeageageeactggtaacaggattagecagagegaggtatgta
ggeggtectacagagttcttgaagtggtggectaactacggctacactagaaggacagtatttggtatctgegetetgetgaagecagttacettcggaaa
aagagttggtagctcttgatccggeaaacaaaccaccgetggtageggtegtttttttgtttgcaagecageagattacgcgecagaaaaaaaggatctcaag
aagatcctttgatettttctacggggtetgacgetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatce
cttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtetgacagttaccaatgettaatcagtgaggeacctatetcagegatet
gtetatttegtteatceatagttgectgacteecegtegtgtagataactacgatacgggaggegcttaccatetggeeecagtgetgeaatgatacegegag
acccacgctcaccggetecagatttatcageaataaaccagecagecggaagggecgagegeagaagtggtectgeaactttatcegecteeatceagt
ctattaattgttgccgggaagetagagtaagtagttcgecagttaatagtitgegeaacgttgttgecattgetacaggeatcgtggtgtcacgetegtegttt
ggtatggctteattcagetecggttcccaacgatcaaggegagttacatgatcecceatgttgtgecaaaaaageggttagetectteggteetecgategttg
tcagaagtaagttggcegeagtgttatcactecatggttatggeageactgeataattetcttactgtcatgecatecgtaagatgettttetgtgactggtgagt
actcaaccaagtcattctgagaatagtgtatgcggegacegagttgetettgeccggegteaatacgggataataccgegecacatageagaactttaaaa
gtgcteatcattggaaaacgticttcggggegaaaactctcaaggatcttaccgetgttgagatccagttegatgtaaceeactegtgeacceaactgatett
cagcatcttttactttcaccagegtttctgggtgagecaaaaacaggaaggeaaaatgecgcaaaaaagggaataagggegacacggaaatgttgaatact
catactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgageggatacatatttgaatgtatttagaaaaataaacaaataggggttcegeg
cacatttccccgaaaagtgecacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggeectttegtetegegegt
ttcggtgatgacggtgaaaacctctgacacatgeageteccggagacggtcacagettgtetgtaageggatgecgggageagacaageeegteaggg
cgegtcagegggtettggcgggtgtcgggectggcttaactatgcggeatcagageagattgtactgagagtgeaceatatgeggtgtgaaatacegea
cagatgcgtaaggagaaaataccgcatcaggegecattcgecattcaggetgegeaactgttgggaagggegatcggtgcgggectettegetattacg
ccagetggegaaagggggatgtgetgeaaggegattaagttgggtaacgecagggttttccecagteacgacgttgtaaaacgacggecagtgecaage
tg
[SEQ ID No: 27]
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Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 27, or a fragment or variant thereof.

Another embodiment of the genetic construct comprising a Bim encoding sequence is

shown in Figure 8L and is represented by SEQ ID No: 82, as follows:

acgcgtgtagtcttatgcaatactettgtagtcttgecaacatggtaacgatgagttagcaacatgecttacaaggagagaaaaageacegtge
atgecgattggtggaagtaaggtggtacgategtgecttattaggaaggeaacagacgggtetgacatggattggacgaaccactgaatige
cgcattgcagagatattgtatttaagtgectagetcgatacaataaacgggtetetetggttagaccagatetgagectgggagetetetgget
aactagggaacccactgcttaagectcaataaagettgecttgagtgettcaagtagtgtgtgeeegtetgttgtgtgactetggtaactagag
atccctcagacccttttagtcagtgtggaaaatctetageagtggegeecgaacagggacctgaaagegaaagggaaaccagagetetete
gacgcaggacteggettgetgaagegegeacggeaagaggegaggggeggegactggtgagtacgecaaaaattttgactageggagget
agaaggagagagatgggtecgagagegtcagtattaagegggggagaattagategegatgggaaaaaatteggttaaggecaggggga
aagaaaaaatataaattaaaacatatagtatgggcaagcagggagetagaacgattcgecagttaatectggectgttagaaacatcagaag
gectgtagacaaatactgggacagctacaaccateccttcagacaggatcagaagaacttagatcattatataatacagtageaacectetatt
gtgtgcatcaaaggatagagataaaagacaccaaggaagetitagacaagatagaggaagagcaaaacaaaagtaagaccacegeaca
gcaageggecactgatettcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattga
accattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagageagtgggaataggagetttgttecttgggtt
cttgggagcagcaggaageactatgggegeagectcaatgacgetgacggtacaggecagacaattattgtetggtatagtgeageageag
aacaatttgctgagggctattgaggegecaacageatetgttgeaactcacagtetggggcatcaageagetecaggeaagaateetggetgt
ggaaagatacctaaaggatcaacagcetectggggatttggegettgctetggaaaacteatttgeaccactgetgtgectiggaatgetagttg
gagtaataaatctctggaacagattTggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagettaatacactee
ttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttigtggaattggtitaacat
aacaaattggctgtggtatataaaattaticataatgatagtaggaggcttggtaggtitaagaatagttttitgetgtactttctatagtgaatag
agttaggcagggatattcaccattatcgtttcagacccaccteccaaceeegaggggaceegacaggeccgaaggaatagaagaagaaggt
ggagagagagacagagacagatccattegattagtgaacggatctegacggtATCGGTtaacttttaaaagaaaaggggggattggee
ggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaatt
ttatGTCGAGccatagageccaccgeatececageatgectgetattgtetteccaatecteececttgetgtectgececaceccaceeee
cagaatagaatgacacctactcagacaatgecgatgeaatttectcattttattaggaaaggacagtgggagtggcaccttccagggtcaagg
aaggcacgggggaggggcaaacaacagatggetggcaactagaaggeacagtegCtegagGGGCCTGTCCGCAAGCACG
CTGCATAGCGGGCCTGTCCGCAAGCACGCTGCACACTGGGCCTGTCCGCAAGCACGCTGCATA
GCGGGCCTGTCCGCAAGCACGCTGCACACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCC
TAAACAACGTAATGCACTCCCACCCCTAAACAACGTAATGTAGCCCCACCCCTAAACAACGTAA
TGCACTTGACATCATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTTGACAT
CATACCCGTGAAGGTCTAGCTGACATCATACCCGTGAAGGTCCACTACTCCGCCCCCCCGCTCG
TAGCACTCCGCCCCCCCGCTCGCACTACTCCGCCCCCCCGCTCGTAGCACTCCGCCCCCCCGCTC
GCACTGACGTTACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGACGTT
ACATTCGTGAAGAATGTAGCGACGTTACATTCGTGAAGAATGCACTGCCCCAGCCGCCGCTGC
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ACTAGCGCCCCAGCCGCCGCTGCACCACTGCCCCAGCCGCCGCTGCACTAGCGCCCCAGCCGCC
GCTGCACctcgagTCAAACCTTCCTCTTCTTCTTAGGAGGCCTCAGGCTGCTCTGCCCGCTTTCCA
GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTT
GCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCCT
TCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAA
AATCCTGTTTGATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCC
CACTACCGAGATATCCGCACCAACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAG
CGCCATCTGATCGTTGGCAACCAGCATCGCAGTGGGAACGATGCCCTCATTCAGCATTTGCATG
GTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCCGCTATCGGCTGAATTTGAT
TGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTTAATGGGC
CCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACC
GTCTTCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGC
CGGAACATTAGTGCAGGCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAAT
GATCAGCCCACTGACGCGTTGCGCGAGAAGATTGTGCACCGCCGCTTTACAGGCTTCGACGCC
GCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGTTGATCGGCGCGAGATTTAATCGCC
GCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCAATCAGCAACGA
CTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCT
TCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCT
GATAAGAGACACCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCATGGTGGGAGGGT
ACcTAGGTAAGCTTGGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAACAGCGCG
GCAGACGTGCGCTTTTGAAGCGTGCAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCC
CCGCCCCTGAGCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGA
AAGCGAAGGAGCAAAGCTGCTATTGGCCGCTGCCCCAAAGGCCTACCCGCTTCCATTGCTCAG
CGGTGCTGTCCATCTGCACGAGACTAGTGAGACGTGCTACTTCCATTTGTCACGTCCTGCACGA
CGCGAGCTGCGGGGCGGGGGGGAACTTCCTGACTAGGGGAGGAGTAGAAGGTGGCGCGAAG
GGGCCACCAAAGAACGGAGCCGGTTGGCGCCTACCGGTGGATGTGGAATGTGTGCGAGGCCA
GAGGCCACTTGTGTAGCGCCAAGTGCCCAGCGGGGCTGCTAAAGCGCATGCTCCAGACTGCCT
TGGGAAAAGCGCCTCCCCTACCCGGTAGAAGCTAGCGGCTCCGGTGCCCGTCAGTGGGCAGAG
CGCACATCGCCCACAGTCCCCGAGAAGTTGTGGGGAGGGGTCGGCAATTGAACCGGTGCCTAG
AGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAG
GGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTT
GCCGCCAGAACACAGGTAAGTGCCGTGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTAT
GGCCCTTGCGTGCCTTGAATTACTTCCACCTGGCTGCAGTACGTGATTCTTGATCCCGAGCTTC
GGGTTGGAAGTGGGTGGGAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTT
GAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGCGTGCGAATCTGGTGGCACCTTCGCGCCT
GTCTCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAATTTTTGATGACCTGCTGCGACGCTTTTT
TTCTGGCAAGATAGTCTTGTAAATGCGGGCCAAGATCTGCACACTGGTATTTCGGTTTTTGGG
GCCGCGGGCGGCGACGGGGCCCGTGCGTCCCAGCGCACATGTTCGGCGAGGCGGGGCCTGCG
AGCGCGGCCACCGAGAATCGGACGGGGGTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTG
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GCCTCGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTGGCCCGGTCGGCACCAGTTG
CGTGAGCGGAAAGATGGCCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCGG
CGCTCGGGAGAGCGGGCGGGTGAGTCACCCACACAAAGGAAAAGGGCCTTTCCGTCCTCAGCC
GTCGCTTCATGTGACTCCACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCTCGACCT
TTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGGGTTTTATGCGATGGAGTTTCCCCACACTG
AGTGGGTGGAGACTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCCTCAGACAGTGGTTCAAAGTTTTTTTCTTCCA
TTTCAGGTGTCGTGAtctagagctagcgAATTCGTAAATATAAAATTTACTAGGTTGTGGAATTGTGA
GCGCTCACAATTCCACAGTCGACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCG
ACCCTAGGTTGTGGAATTGTGAGCGCTCACAATTCCACAGTCGACCCTAGTGTATAATGTGTTA
AACTACGGATCCGTCTCCCATTAGGCCTACAATGGTGAGACAAGTAGCCAACAGGGAAGGGTT
GCAAATATCATTTGGGCACACCTATGATAATATTGATGAAGCAGACAGTATTCAGCAAGTAACT
GAGAGGTGGGAAGCTCAAAGCCAAAGTCCTAATGTGCAGTCAGGTGAATTTATTGAAAAATTT
GAGGCTCCTGGTGGTGCAAATCAAAGAACTGCTCCTCAGGGATCCTAATTGTTTGTGTATTTTA
GGCggccgeatggecaaagcaaccttetgatgtaagttcetgagtgtgaccgagaaggtagacaattgeageetgeggagaggeceteeecag
ctcagacctggggeccctaceteectacagacagagecacaaggtaateetgaaggeaatcacggaggtgaaggggacagetgeececac
ggecagecectcagggeeegetggeeccacctgecageeetggeecttttgetaccagateecegetttteatetttatgagaagatecteectget
gtetegatectecagtgggtattictettttgacacagacaggageecageacecatgagttgtgacaaatcaacacaaaccccaagtecetect
tgecaggecttcaaccactatetcagtgeaatggcettccatgaggeaggetgaacetgeagatatgegeccagagatatggategeccaaga
gttgeggegtattggagacgagtttaacgettactatgecaaggagggtatttitgaataattaccaageageegaagaccacccacgaatggt
tatcttacgactgttacgttacattgtecgectggtgtggagaatgeattgageggeegetgagggcagaggaagtettetaacatgeggtga
cgtggaggagaatceeggeecttecggaATGGAGAGCGACGAGAGCGGCCTGCCCGCCATGGAGATCGAGT
GCCGCATCACCGGCACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGGCACC
CCCAAGCAGGGCCGCATGACCAACAAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCC
TACCTGCTGAGCCACGTGATGGGCTACGGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACG
AGAACCCCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGA
GGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCG
ACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCC
GCAGCAACGCCACCGTGGAGCACCTGCACCCCATGGGCGATAACGTGCTGGTGGGCAGCTTCG
CCCGCACCTTCAGCCTGCGCGACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTT
CAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGCCTTCCGCCGCGT
GGAGGAGCTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCC
CATCGCCTTCGCCAGATCCCGCGCTCAGTCGTCCAATTCTGCCGTGGACGGCACCGCCGGACCC
GGCTCCACCGGATCTCGCTAGAGCTGAAT Ctaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactg
gtattcttaactatgttgetecttttacgetatgtggatacgetgetttaatgectttgtatcatgetattgettececgtatggettteattttetecte
cttgtataaatcetggtigetgtetetttatgaggagtigtggecegttgtcaggecaacgtggegtggtetgcactgtgtttgetgacgeaaceee
cactggttgggecattgecaccacctgteagetecttteegggactttegetttcececteectattgecacggeggaacteategeegeetgee
ttgecegetgetggacaggggcteggetgtigggeactgacaatieegtggtettgteggggaaateategtectttecttggetgetegeetgt
gttgecacctggattetgegegggacgtecttetgetacgtecctteggecctcaatecageggaccttectteecgeggeetgetgeeggetet
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geggectetteegegtettegecettegeectcagacgagteggateteectttgggeegecteceegeecggg ACACACCAAGGATA
ATTTCTCCCGATACACACCAAGGATAATTTCTCCTCACACACACCAAGGATAATTTCTCCCGATA
CACACCAAGGATAATTTCTCCTCACAACTGGATGTCCCTGTATGATTCGATAACTGGATGTCCC
TGTATGATTTCACAACTGGATGTCCCTGTATGATTCGATAACTGGATGTCCCTGTATGATTTCA
CAAAGAGGTTAACCATGTATTATCGATAAAGAGGTTAACCATGTATTATTCACAAAGAGGTTAA
CCATGTATTATCGATAAAGAGGTTAACCATGTATTATTCACGGTTAGTGGACCGTGTTACATAC
GATGGTTAGTGGACCGTGTTACATATCACGGTTAGTGGACCGTGTTACATACGATGGTTAGTG
GACCGTGTTACATATCACGAATTCACCAAGGGCAACCTCTCGATGAATTCACCAAGGGCAACCT
CTTCACGAATTCACCAAGGGCAACCTCTCGATGAATTCACCAAGGGCAACCTCTTCACAACTCC
TGTATGAAGCCGTTCCGATAACTCCTGTATGAAGCCGTTCTCACAACTCCTGTATGAAGCCGTT
CCGATAACTCCTGTATGAAGCCGTTCTCACATGGCAATATGTTGGCATAGCACGATATGGCAAT
ATGTTGGCATAGCATCACATGGCAATATGTTGGCATAGCACGATATGGCAATATGTTGGCATA
GCATCACGCACAGCAAGTGTAGACAGGCACGATGCACAGCAAGTGTAGACAGGCATCACGCAC
AGCAAGTGTAGACAGGCACGATGCACAGCAAGTGTAGACAGGCATCACAACATACAAAGGGTA
TCCTCTCGATAACATACAAAGGGTATCCTCTTCACAACATACAAAGGGTATCCTCTCGATAACA
TACAAAGGGTATCCTCTTCACCTCCCTTCTTTCCTCCCGTCTTCGATCTCCCTTCTTTCCTCCCGT
CTTTCACCTCCCTTCTTTCCTCCCGTCTTCGATCTCCCTTCTTTCCTCCCGTCTTcccgggtacctitaag
accaatgacttacaaggcagctgtagatcttagecactttttaaaagaaaaggggggactggaagggctaattcactcecaacgaaaataa
gatctgettittgetigtactgggtetetetggttagacecagatcetgageetgggagetetetggetaactagggaacceactgettaagecetea
ataaagcttgecttgagtgettcaagtagtgtgtgecegtetgtigtgtgactetggtaactagagateectcagacecttttagtcagtgtgga
aaatctctagcagtagtagttcatgtcatcttattattcagtatttataactigcaaagaaatgaatatcagagagtgagaggaactigtttattg
cagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaageatttttttcactgcattctagtigtggtttgtecaaactca
tcaatgtatcttatcatgtctggcetetagetateecgeecctaactecgeccagtteegeccatteteegececatggetgactaattttitttattt
atgcagaggccgaggeegecteggectetgagetattccagaagtagtgaggaggcttttttggaggectagacttttgecagagacggeceea
aattcgtaatcatggtcatagetgtttcctgtgtgaaattgttatcegetcacaattccacacaacatacgageeggaageataaagtgtaaag
cctggggtgcectaatgagtgagetaactcacattaattgegttgegeteactgecegetttccagtegggaaaccetgtegtgecagetgeatta
atgaatcggecaacgegeggggagaggeggttigegtattgggegetetteegettectegetecactgactegetgegeteggtegticggetg
cggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgecaggaaagaacatgtgageaaaagge
cagcaaaaggecaggaaccgtaaaaaggecgegttgetggegtttttecataggeteegececectgacgageatcacaaaaategacget
caagtcagaggtggcgaaaccegacaggactataaagataccaggegttteceectggaageteectegtgegeteteetgtteegacecetge
cgettaccggatacctgteegectiteteeettegggaagegtggegetttetcatagetcacgetgtaggtatetcagtteggtgtaggtegtte
gectecaagetgggetgtgtgeacgaacceeccgttcageecgacegetgegecttatecggtaactategtettgagtccaaceeggtaagac
acgacttatcgecactggeageagecactggtaacaggattagcagagegaggtatgtaggeggtgetacagagttettgaagtggtggeet
aactacggctacactagaaggacagtatitggtatctgegetetgetgaagecagttacettcggaaaaagagttggtagetettgateegge
aaacaaaccaccgctggtageggtggtitttttgtttgcaageageagattacgegecagaaaaaaaggatctcaagaagatectttgatettit
ctacggggtctgacgetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatecttttaaa
ttaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcettaatcagtgaggcacctatctcageg
atctgtctatttegttcatecatagttgectgacteceegtegtgtagataactacgatacgggagggcttaccatetggeeccagtgetgeaat

gataccgegagacccacgcetcaccggcetecagatttatcageaataaaccageeageeggaagggeegagegeagaagtggtectgeaac
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tttatcegectecatecagtetattaattgttgeegggaagetagagtaagtagticgecagttaatagtttgegeaacgttgttgecattgetac
aggcatcgtggtgtcacgetegtegtttggtatggettcattcagetecggttcecaacgatcaaggegagttacatgatcececatgttgtgea
aaaaagcggttagctectteggtectecgategttgtcagaagtaagtiggecgeagtgttatcactcatggttatggeageactgeataattet
cttactgtcatgeccatcegtaagatgcetttictgtgactggtgagtactcaaccaagtcattetgagaatagtgtatgeggegacegagttgete
ttgeecggegtcaatacgggataatacegegeeacatageagaactttaaaagtgetcatcattggaaaacgttetteggggegaaaactete
aaggatcttaccgetgttgagatccagttcgatgtaacecactegtgeacceaactgatettcageatcettttactttcaccagegtttetgggtg
agcaaaaacaggaaggcaaaatgcegcaaaaaagggaataagggegacacggaaatgttgaatactcatactettectttttcaatattatt
gaagcatttatcagggttattgtctcatgageggatacatatttgaatgtatttagaaaaataaacaaataggggttcegegeacattteceeg
aaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggecctttegtetegegegttte

ggtgatgacggtgaaaacctetgacacatgeageteecggagacggtcacagettgtetgtaageggatgecgggageagacaagecegte
agggegegtcagegggtgttggegggtgtegggectggettaactatgeggeatcagageagattgtactgagagtgeaccatatgeggtgt
gaaataccgcacagatgegtaaggagaaaataccgeatcaggegecattegecattcaggetgegeaactgtigggaagggcgateggtge
gggectcttegetattacgecagetggegaaagggggatgtgetgcaaggegattaagttgggtaacgecagggttttcecagtcacgacgtt
gtaaaacgacggccagtgecaagetg

[SEQ ID No: 82]

Preferably, the genetic construct comprises a nucleic acid sequence substantially as set

out in SEQ ID No: 82, or a fragment or variant thereof.

The invention also extends to recombinant vectors comprising the genetic construct, as

vehicles for therapeutic delivery.

Accordingly, in a second aspect, there is provided a recombinant vector comprising the

genetic construct according to the first aspect.

The vector comprising the genetic construct of the first aspect may for example be a
plasmid, cosmid or phage and/or a viral vector. Such recombinant vectors are highly
useful in the delivery systems of the invention for transforming cells with the nucleotide

sequences. Preferably, the vector is a viral vector.

The viral vector may be selected from an adenovirus vector, adeno-associated virus

(AAV) vector, retrovirus vector, or a lentivirus vector.

The vector may be a recombinant adeno-associated virus (rAAV) vector. The rAAV may
be a naturally occurring vector or a vector with a hybrid AAV serotype. The rAAV may
be AAV-1, AAV-2, AAV-3A, AAV-3B, AAV-4, AAV-5, AAV-6, AAV-7, AAV-8, AAV-0,
AAV-10, and AAV-11. AAV-2 is most preferred.
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The term “recombinant AAV (rAAV) vector” as used herein can mean a recombinant

AAV-derived nucleic acid containing at least one terminal repeat sequence.

Preferably, however, the vector is a recombinant lentiviral vector. The lentiviral vector
may be integrative or non-integrative. Preferably, the lentiviral vector is non-

integrative.

Preferably, the vector of the second aspect is an episomal vector.

Preferably, the vector of the second aspect is recombinant. Recombinant vectors may
also include other functional elements. For example, they may further comprise a
variety of other functional elements. For instance, the vector is capable of
autonomously replicating in the nucleus of the host cell or the vector is preferably
incapable of autonomously replicating in the nucleus of the host cell. In this case,
elements which induce or regulate DNA replication may be required in the recombinant
vector. Alternatively, the recombinant vector may be designed such that it integrates
into the genome of a host cell. In this case, DNA sequences which favour targeted
integration (e.g. by homologous recombination) are envisaged. Suitable promoters may
include the SV40 promoter, CMV, EF1a, PGK, viral long terminal repeats, as well as
inducible promoters, such as the Tetracycline inducible system, as examples. The
cassette or vector may also comprise a terminator, such as the Beta globin, SV40
polyadenylation sequences or synthetic polyadenylation sequences. The recombinant
vector may also comprise a regulator or enhancer to control expression of the nucleic

acid as required.

The vector may also comprise DNA coding for a gene that may be used as a selectable
marker in the cloning process, i.e. to enable selection of cells that have been transfected
or transformed, and to enable the selection of cells harbouring vectors incorporating
heterologous DNA. For example, ampicillin, neomycin, puromycin or chloramphenicol
resistance is envisaged. Alternatively, the selectable marker gene may be in a different
vector to be used simultaneously with the vector containing the genetic construct. The
vector may also comprise DNA involved with regulating expression of the nucleotide

sequence, or for targeting the expressed polypeptide to a certain part of the host cell.
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In a third aspect, there is provided the genetic construct according to the first aspect, or

the vector according to the second aspect, for use in therapy.

In a fourth aspect, there is provided the genetic construct according to the first aspect,
or the vector according to the second aspect, for use in treating, preventing or

ameliorating cancer.

In a fifth aspect, there is provided a method of treating, preventing or ameliorating
cancer in a subject, the method comprising administering, or having administered, to a
patient in need of such treatment, a therapeutically effective amount of the genetic

construct according to the first aspect, or the vector according to the second aspect.

Preferably, the cancer is T-ALL.

It will be appreciated that the genetic construct or the vector according to the invention
(collectively referred to herein as “agents”) may be used in a monotherapy (e.g. the use
of the genetic constructor the vector alone), for therapy, preferably for treating,
ameliorating or preventing cancer. Alternatively, agents according to the invention may
be used as an adjunct to, or in combination with, known therapies for therapy,

preferably for treating, ameliorating, or preventing cancer.

The agents according to the invention may be combined in compositions having a
number of different forms depending, in particular, on the manner in which the
composition is to be used. Thus, for example, the composition may be in the form of a
powder, tablet, capsule, liquid, ointment, cream, gel, hydrogel, aerosol, spray, micellar
solution, transdermal patch, liposome suspension or any other suitable form that may
be administered to a person or animal in need of treatment. It will be appreciated that
the vehicle of medicaments according to the invention should be one which is well-

tolerated by the subject to whom it is given.

Medicaments comprising agents of the invention may be used in a number of ways. For
instance, oral administration may be required, in which case the agents may be
contained within a composition that may, for example, be ingested orally in the form of
a tablet, capsule or liquid. Compositions comprising agents and medicaments of the

invention may be administered by inhalation (e.g. intranasally). Compositions may also
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be formulated for topical use. For instance, creams or ointments may be applied to the

skin.

Agents and medicaments according to the invention may also be incorporated within a
slow- or delayed-release device. Such devices may, for example, be inserted on or under
the skin, and the medicament may be released over weeks or even months. The device
may be located at least adjacent the treatment site. Such devices may be particularly
advantageous when long-term treatment with agents used according to the invention is
required and which would normally require frequent administration (e.g. at least daily

injection).

In a preferred embodiment, agents and medicaments according to the invention may be
administered to a subject by injection into the blood stream or directly into a site
requiring treatment. Injections may be intravenous (bolus or infusion) or subcutaneous

(bolus or infusion), or intradermal (bolus or infusion).

It will be appreciated that the amount of the genetic construct or the vector (i.e. agent)
that is required is determined by its biological activity and bioavailability, which in turn
depends on the mode of administration, the physiochemical properties of the agent,
and whether it is being used as a monotherapy or in a combined therapy. The frequency
of administration will also be influenced by the half-life of the agent within the subject
being treated. Optimal dosages to be administered may be determined by those skilled
in the art, and will vary with the particular agent in use, the strength of the
pharmaceutical composition, the mode of administration, and the advancement of the
disease being treated, for example cancer. Additional factors depending on the
particular subject being treated will result in a need to adjust dosages, including subject

age, weight, gender, diet, and time of administration.

Generally, a daily dose of between 0.001ug/kg of body weight and 10mg/kg of body
weight of agent according to the invention may be used for therapy, and in particular
for treating, ameliorating, or preventing cancer, depending upon which agent. More
preferably, the daily dose of agent is between 0.01ug/kg of body weight and 1mg/kg of
body weight, more preferably between 0.1ug/kg and 100ug/kg body weight, and most
preferably between approximately 0.1ug/kg and 1oug/kg body weight.
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Alternatively, the dose administered to a subject may be between 0.5x107 and 5 x102
Transducing Units (TU)/Kg of body weight. More preferably, the dose administered to
a subject may be between 0.5x108t0 5 x10* TU/Kg of body weight. Most preferably, the
dose administered to a subject may be between 0.5x109 to 5 x10° TU/Kg of body
weight.

The agent may be administered before, during or after onset of the cancer. Daily doses
may be given as a single administration (e.g. a single daily injection). Alternatively, the
agent may require administration twice or more times during a day. As an example,
agents may be administered as two (or more depending upon the severity of the disease
being treated, for example cancer) daily doses of between 0.07 g and 700 mg (i.e.
assuming a body weight of 70 kg). A patient receiving treatment may take a first dose
upon waking and then a second dose in the evening (if on a two dose regime) or at 3- or
4-hourly intervals thereafter. Alternatively, the agent may require administration once
a week for even once a month. Alternatively, a slow release device may be used to
provide optimal doses of agents according to the invention to a patient without the
need to administer repeated doses. Known procedures, such as those conventionally
employed by the pharmaceutical industry (e.g. in vivo experimentation, clinical trials,
etc.), may be used to form specific formulations of the agents according to the invention
and precise therapeutic regimes (such as daily doses of the agents and the frequency of

administration).

In a sixth aspect of the invention, there is provided a pharmaceutical composition
comprising the genetic construct according to the first aspect, or the vector according to

the second aspect, and optionally a pharmaceutically acceptable vehicle.

The pharmaceutical composition is preferably an anti-cancer composition, i.e. a
pharmaceutical formulation used in the therapeutic amelioration, prevention or
treatment of cancer in a subject, and preferably used in the therapeutic amelioration,

prevention or treatment of T-ALL in a subject.

The invention also provides in a seventh aspect, a process for making the
pharmaceutical composition according to the sixth aspect, the process comprising
combining a therapeutically effective amount of the genetic construct according to the
first aspect, or the vector according to the second aspect, with a pharmaceutically

acceptable vehicle.
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A “subject” may be a vertebrate, mammal, or domestic animal. Hence, medicaments
according to the invention may be used to treat any mammal, for example livestock
(e.g. a horse), pets, or may be used in other veterinary applications. Most preferably,

the subject is a human being.

A “therapeutically effective amount” of the genetic construct or the vector is any
amount which, when administered to a subject, is the amount of agent that is needed to

treat the disease being treated, for example cancer, or produce the desired effect.

For example, the therapeutically effective amount of the genetic construct or the vector
used may be from about 0.001 ng to about 1 mg, and preferably from about 0.01 ng to
about 100 ng. It is preferred that the amount the genetic construct or the vector is an
amount from about 0.1 ng to about 10 ng, and most preferably from about 0.5 ng to

about 5 ng.

A “pharmaceutically acceptable vehicle” as referred to herein, is any known compound
or combination of known compounds that are known to those skilled in the art to be

useful in formulating pharmaceutical compositions.

In one embodiment, the pharmaceutically acceptable vehicle may be a solid, and the
composition may be in the form of a powder or tablet. A solid pharmaceutically
acceptable vehicle may include one or more substances which may also act as
flavouring agents, lubricants, solubilisers, suspending agents, dyes, fillers, glidants,
compression aids, inert binders, sweeteners, preservatives, dyes, coatings, or tablet-
disintegrating agents. The vehicle may also be an encapsulating material. In powders,
the vehicle is a finely divided solid that is in admixture with the finely divided active
agents according to the invention. In tablets, the active agent may be mixed with a
vehicle having the necessary compression properties in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain
up to 99% of the active agents. Suitable solid vehicles include, for example calcium
phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose,
polyvinylpyrrolidine, low melting waxes and ion exchange resins. In another
embodiment, the pharmaceutical vehicle may be a gel and the composition may be in

the form of a cream or the like.
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However, the pharmaceutical vehicle may be a liquid, and the pharmaceutical
composition is in the form of a solution. Liquid vehicles are used in preparing solutions,
suspensions, emulsions, syrups, elixirs and pressurized compositions. The active agent
according to the invention may be dissolved or suspended in a pharmaceutically
acceptable liquid vehicle such as water, an organic solvent, a mixture of both or
pharmaceutically acceptable oils or fats. The liquid vehicle can contain other suitable
pharmaceutical additives such as solubilisers, emulsifiers, buffers, preservatives,
sweeteners, flavouring agents, suspending agents, thickening agents, colours, viscosity
regulators, stabilizers or osmo-regulators. Suitable examples of liquid vehicles for oral
and parenteral administration include water (partially containing additives as above,
e.g. cellulose derivatives, preferably sodium carboxymethyl cellulose solution), alcohols
(including monohydric alcohols and polyhydric alcohols, e.g. glycols) and their
derivatives, and oils (e.g. fractionated coconut oil and arachis oil). For parenteral
administration, the vehicle can also be an oily ester such as ethyl oleate and isopropyl
myristate. Sterile liquid vehicles are useful in sterile liquid form compositions for
parenteral administration. The liquid vehicle for pressurized compositions can be a

halogenated hydrocarbon or other pharmaceutically acceptable propellant.

Liquid pharmaceutical compositions, which are sterile solutions or suspensions, can be
utilized by, for example, intramuscular, intrathecal, epidural, intraperitoneal,
intravenous and particularly subcutaneous injection. The agent may be prepared as a
sterile solid composition that may be dissolved or suspended at the time of
administration using sterile water, saline, or other appropriate sterile injectable

medium.

The agents and compositions of the invention may be administered orally in the form of
a sterile solution or suspension containing other solutes or suspending agents (for
example, enough saline or glucose to make the solution isotonic), bile salts, acacia,
gelatin, sorbitan monoleate, polysorbate 80 (oleate esters of sorbitol and its anhydrides
copolymerized with ethylene oxide) and the like. The agents used according to the
invention can also be administered orally either in liquid or solid composition form.
Compositions suitable for oral administration include solid forms, such as pills,
capsules, granules, tablets, and powders, and liquid forms, such as solutions, syrups,
elixirs, and suspensions. Forms useful for parenteral administration include sterile

solutions, emulsions, and suspensions.
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As discussed herein, the genetic construct of the invention may comprise a reporter
gene, which may be specifically expressed in diseased cells. Thus, advantageously, the
genetic construct and vector of the invention may also be used as a robust diagnostic
tool. The construct of the invention can advantageously be used to detect the miRNA
expression profile of a tumour in a patient, identifying the tumour subtype, which can
be used to determine a suitable treatment for the patient. Alternatively, the construct of

the invention can be used to simply detect the presence of a cancer.

Accordingly, in an eighth aspect, there is provided the genetic construct according to

the first aspect, or the vector according to the second aspect, for use in diagnosis.

In a ninth aspect, there is provided the genetic construct according to the first aspect,

or the vector according to the second aspect, for use in diagnosing cancer.

In a tenth aspect, there is provided a method of diagnosis or prognosis, the method
comprising detecting the reporter molecule of the genetic construct according to the
first aspect, or the vector according to the second aspect in the sample obtained from a

subject.

In an eleventh aspect, there is provided a method of diagnosing or prognosing cancer in
a subject, the method comprising detecting the reporter molecule of the genetic
construct according to the first aspect, or the vector according to the second aspectin a

sample obtained from a subject.

Preferably, the cancer is T-ALL.

Prognosis may relate to determining the therapeutic outcome in a subject that has been
diagnosed with a disease, preferably cancer. Prognosis may relate to predicting the rate
of progression or improvement and/or the duration of disease in a subject, the
probability of survival, and/or the efficacy of various treatment regimes. Thus, a poor
prognosis may be indicative of disease progression, low probability of survival and
reduced efficacy of a treatment regime. A favourable prognosis may be indicative of
disease resolution, high probability of survival and increased efficacy of a treatment

regime.
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The diagnostic method may be performed in vivo. However, the method of diagnosis is
preferably performed in-vitro or ex-vivo. Preferably the method of diagnosis is

performed in-vitro. Preferably the method of diagnosis is performed ex-vivo.

The invention also provides a kit for diagnosing patients suffering from cancer.

In a twelfth aspect, there is provided a kit for diagnosing a subject suffering from
cancer, or a pre-disposition thereto, or for providing a prognosis of the subject’s
condition, the kit comprising the genetic construct according to the first aspect, or the

vector according to the second aspect.

The sample may be a biological sample or an imaging sample.

The imaging sample may be a PET scan image or an MRI image.

Preferably, the sample comprises a biological sample. The sample may be any material

that is obtainable from a subject.

The biological sample may be tissue or a biological fluid. Furthermore, the sample may
be blood, plasma, serum, spinal fluid, urine, sweat, saliva, tears, breast aspirate, breast
milk, prostate fluid, seminal fluid, vaginal fluid, stool, cervical scraping, cytes, amniotic
fluid, intraocular fluid, mucous, moisture in breath, animal tissue, cell lysates, tumour
tissue, hair, skin, buccal scrapings, lymph, interstitial fluid, nails, bone marrow,
cartilage, prions, bone powder, ear wax, lymph, granuloma, cerebrospinal fluid, cancer

biopsy or combinations thereof.

The sample may be a liquid aspirate. For example, the sample may be bronchial

alveolar lavage (BAL), ascites, pleural lavage, or pericardial lavage.

The sample may comprise blood, urine, tissue etc. In one preferred embodiment, the
biological sample comprises a blood sample. The blood may be venous or arterial blood.
Blood samples may be assayed immediately. Alternatively, the blood sample may be
stored at low temperatures, for example in a fridge or even frozen before the method is
conducted. Alternatively, the blood sample may be stored at room temperature, for
example between 18 to 22 degrees Celsius, before the method is conducted. The blood

sample may comprise blood serum. The blood sample may comprise blood plasma.
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Preferably, however, the detection is carried out on whole blood and most preferably

the blood sample is peripheral blood.

The blood sample may comprise circulating tumour cells, such that the construct can be
used to detect the miRNA expression profile of the circulating tumour cells and thus

identify the best treatment option for the patient.

The blood may be further processed before the diagnostic method is performed. For
instance, an anticoagulant, such as citrate (such as sodium citrate), hirudin, heparin,
PPACK, or sodium fluoride may be added. Thus, the sample collection container may

contain an anticoagulant in order to prevent the blood sample from clotting.

In one embodiment, the construct of the invention may be used to detect cancer cells,
or to determine cancer subtype, in the cerebrospinal fluid that has been obtained from

a patient. Thus, preferably, the biological sample may comprise cerebrospinal fluid

It will be appreciated that the invention extends to any nucleic acid or peptide or
variant, derivative or analogue thereof, which comprises substantially the amino acid or
nucleic acid sequences of any of the sequences referred to herein, including variants or
fragments thereof. The terms “substantially the amino acid/nucleotide/peptide
sequence”, “variant” and “fragment”, can be a sequence that has at least 40% sequence
identity with the amino acid/nucleotide/peptide sequences of any one of the sequences
referred to herein, for example 40% identity with the sequence identified as SEQ ID

Nos: 1-82 and so on.

Amino acid/polynucleotide/polypeptide sequences with a sequence identity which is
greater than 65%, more preferably greater than 70%, even more preferably greater than
75%, and still more preferably greater than 80% sequence identity to any of the
sequences referred to are also envisaged. Preferably, the amino
acid/polynucleotide/polypeptide sequence has at least 85% identity with any of the
sequences referred to, more preferably at least 90% identity, even more preferably at
least 92% identity, even more preferably at least 95% identity, even more preferably at
least 97% identity, even more preferably at least 98% identity and, most preferably at

least 99% identity with any of the sequences referred to herein.
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The skilled technician will appreciate how to calculate the percentage identity between
two amino acid/polynucleotide/polypeptide sequences. In order to calculate the
percentage identity between two amino acid/polynucleotide/polypeptide sequences, an
alignment of the two sequences must first be prepared, followed by calculation of the
sequence identity value. The percentage identity for two sequences may take different
values depending on:- (i) the method used to align the sequences, for example,
ClustalWw, BLAST, FASTA, Smith-Waterman (implemented in different programs), or
structural alignment from 3D comparison; and (ii) the parameters used by the
alignment method, for example, local vs global alignment, the pair-score matrix used
(e.g. BLOSUM62, PAM250, Gonnet etc.), and gap-penalty, e.g. functional form and

constants.

Having made the alignment, there are many different ways of calculating percentage
identity between the two sequences. For example, one may divide the number of

identities by: (i) the length of shortest sequence; (ii) the length of alignment; (iii) the
mean length of sequence; (iv) the number of non-gap positions; or (v) the number of
equivalenced positions excluding overhangs. Furthermore, it will be appreciated that
percentage identity is also strongly length dependent. Therefore, the shorter a pair of

sequences is, the higher the sequence identity one may expect to occur by chance.

Hence, it will be appreciated that the accurate alignment of protein or DNA sequences
is a complex process. The popular multiple alignment program ClustalW (Thompson et
al., 1994, Nucleic Acids Research, 22, 4673-4680; Thompson et al., 1997, Nucleic Acids
Research, 24, 4876-4882) is a preferred way for generating multiple alignments of
proteins or DNA in accordance with the invention. Suitable parameters for ClustalW
may be as follows: For DNA alignments: Gap Open Penalty = 15.0, Gap Extension
Penalty = 6.66, and Matrix = Identity. For protein alignments: Gap Open Penalty =
10.0, Gap Extension Penalty = 0.2, and Matrix = Gonnet. For DNA and Protein
alignments: ENDGAP = -1, and GAPDIST = 4. Those skilled in the art will be aware that

it may be necessary to vary these and other parameters for optimal sequence alignment.

Preferably, calculation of percentage identities between two amino
acid/polynucleotide/polypeptide sequences may then be calculated from such an
alignment as (N/T)*100, where N is the number of positions at which the sequences
share an identical residue, and T is the total number of positions compared including

gaps and either including or excluding overhangs. Preferably, overhangs are included in
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the calculation. Hence, a most preferred method for calculating percentage identity
between two sequences comprises (i) preparing a sequence alignment using the
ClustalW program using a suitable set of parameters, for example, as set out above; and
(ii) inserting the values of N and T into the following formula:- Sequence Identity =
(N/T)*100.

Alternative methods for identifying similar sequences will be known to those skilled in
the art. For example, a substantially similar nucleotide sequence will be encoded by a
sequence which hybridizes to DNA sequences or their complements under stringent
conditions. By stringent conditions, the inventors mean the nucleotide hybridises to
filter-bound DNA or RNA in 3x sodium chloride/sodium citrate (SSC) at approximately
45°C followed by at least one wash in 0.2x SSC/0.1% SDS at approximately 20-65°C.
Alternatively, a substantially similar polypeptide may differ by at least 1, but less than 5,
10, 20, 50 or 100 amino acids from the sequences shown in, for example, in those of

SEQ ID Nos: 1to 82 that are amino acid sequences.

Due to the degeneracy of the genetic code, it is clear that any nucleic acid sequence
described herein could be varied or changed without substantially affecting the
sequence of the protein encoded thereby, to provide a functional variant thereof.
Suitable nucleotide variants are those having a sequence altered by the substitution of
different codons that encode the same amino acid within the sequence, thus producing
a silent (synonymous) change. Other suitable variants are those having homologous
nucleotide sequences but comprising all, or portions of, sequence, which are altered by
the substitution of different codons that encode an amino acid with a side chain of
similar biophysical properties to the amino acid it substitutes, to produce a
conservative change. For example, small non-polar, hydrophobic amino acids include
glycine, alanine, leucine, isoleucine, valine, proline, and methionine. Large non-polar,
hydrophobic amino acids include phenylalanine, tryptophan and tyrosine. The polar
neutral amino acids include serine, threonine, cysteine, asparagine and glutamine. The
positively charged (basic) amino acids include lysine, arginine and histidine. The
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. It will
therefore be appreciated which amino acids may be replaced with an amino acid having
similar biophysical properties, and the skilled technician will know the nucleotide

sequences encoding these amino acids.
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All of the features described herein (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or process so disclosed, may be
combined with any of the above aspects in any combination, except combinations

where at least some of such features and/or steps are mutually exclusive.

For a better understanding of the invention, and to show how embodiments of the same
may be carried into effect, reference will now be made, by way of example, to the

accompanying Figures, in which:-

Figure 1 shows a schematic representation of miRNA-mediated silencing of a target
mRNA. Both mRNAs and miRNAs are transcribed from their gene precursors. The
miRNAs then bind to complementary regions of their target mRNAs leading to their

degradation.

Figure 2 shows a schematic representation of one embodiment of the microRNA-
detector system and associated genetic construct of the invention for therapeutic gene
delivery in T-ALL cells.

Figure 3 shows microRNA relative expression in T-ALL and non-T-ALL cells
determined by RT-qPCR and calculated using the 2-22¢t method. * p<0.05; ***

P<0.0001.

Figure 4 shows a schematic representation of one embodiment of a pCDH-EF1-MCS-
T2A-GFP (PGK-Puro) expression vector from SBI.

Figure 5 shows a schematic representation of a bidirectional lentiviral expression

vector (“bdLV”) modified to express the Lac operon depicting a 2-step approach.

Figure 6 shows the results from cloning of Lac operator sequences (LacO)
downstream of the EF1 promoter. A) shows GFP expression of 293T cells transfected
with bdLV vector or bdLV_ LacO vector. B.i) shows GFP expression of 293T cells
transfected with bdLV__LacO vector or BALV_LacO and LacI vectors. B.ii) shows GFP
expression of 293T cells co-transfected with bdLV_ LacO and Lacl vectors and treated
or not with IPTG (Isopropyl B-D-1-thiogalactopyranoside) for 24 and 48h. Unt.-

untransfected.
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Figure 7 shows the results from cloning of the Lac repressor (Lacl) downstream of
PGK promoter. GFP expression of 293T cells transfected with bdLV_LacO vector or
bdLV__ LacI_LacO vector and treated with IPTG (Intensity and GeoMean). Unt.-

untransfected.

Figure 8 shows schematic representations of two embodiments of the microRNA
detector system (A and B) and associated genetic constructs with the possible
combinations of microRNA target sites C, D, E, F G, H, I, J, K and L).

Figures 9A-9B show the in vitro validation of the efficiency and specificity of the
microRNA-detectors with target sequences for miR-29a and miR-149. T-ALL (A) and
non-T-ALL (B) cells were transduced with the microRNA-detectors
BdALV_miR29a_4xT, BALV_miR149_4xT, and BALV_miR29a_4xT miR149_4xT. GFP
expression was analysed by flow cytometry and used as readout to determine the

efficiency of the detectors to repress the reporter gene expression.

Figures 10A-10B show the in vitro validation of the efficiency and specificity of the
microRNA-detectors with target sequences for miR-128a and miR-153. T-ALL cells
were transduced with the microRNA-detectors BALV_miR128a_4xT,
BdLV_miR153_4xT and BALV_miR128a_4xT_miR153_4xT. GFP expression was
analyzed by flow cytometry and used as readout to determine the efficiency of the

microRNA-detectors to de-repress the reporter gene promoter through Lacl.

Figure 11 shows in vitro validation of a construct comprising dual miRNA target sites.

Figure 12 shows the in vitro validation of the efficiency and specificity of the micro-

RNA detectors comprising two, three or four miRNA target sites.
Figure 13 shows the in vitro validation of the efficiency and specificity of the micro-

RNA detectors in cultures of T-ALL and non-T-ALL cells transduced with non-

integrative lentiviral vectors.

Examples

Example 1 — Overview of a novel microRNA-detector which enables T-ALL

identification and selective inhibition
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In cancer, microRNA expression profiles have been shown to distinguish tumour cells
from normal cells, and to discriminate tumours of different developmental origin and
their differentiation state (8, 9, 14, 15). Therefore, the inventors took advantage of T-
ALL-specific microRNA expression profiles to develop a microRNA-detector system
(i.e. the recombinant genetic construct of the invention) that uses microRNAs to: (1)
identify T-ALL cells, and then (2) regulate the expression of a therapeutic gene (an
apoptosis-inducing gene) into leukaemia cells. Based on a pre-determined microRNA
profile that is specific to T-ALL cells only, when expressed inside a host cell, the
construct first determines whether the host cells are leukaemia cells and, if so, the
construct then induces cell death. Thus, a positive match between the expression of
specific microRNAs inside a T-ALL cell and the construct results in the delivery of a
therapeutic gene to those T-ALL cells, inducing their death but not of the normal
healthy cells (see Figure 2A). The intrinsic ability of this system to distinguish between
a T-ALL cell and a non-T-ALL cell within the body of the patient is, hence, a unique
aspect of the invention. This therefore provides the significant advantage over other
gene therapy technologies applied to precision oncology, and it has been deliberately

designed to provide the best possible efficacy and safety outcomes for patients.

The delivery of the therapeutic gene is regulated both by microRNAs which are present
only (or highly expressed) in T-ALL cells as well as microRNAs which are specifically
absent (or significantly less expressed) in those cells. For example, referring to Figure
2B, assuming that a leukaemia cell can be discriminated from normal cells by the
absence of the microRNAs A and B, and by the presence of the microRNAs C and D,
then, the therapeutic gene will only be delivered if: (1) microRNAs A and B are absent;

and (2) microRNAs C and D are expressed in the same cell (see Figure 2B).

MicroRNAs have been previously explored to negatively regulate gene expression.
However, the present invention uses the concomitant presence and absence of specific
microRNAs to positively regulate the expression of the therapeutic gene. This dual layer
of regulation is achieved by the use of a bidirectional expression vector and a negative
feedback loop. Such a system has not been applied before and increases the specificity
of the technology to deliver the therapeutic gene only to the target cells, maximizing

drug efficacy and safety, and patients’ therapeutic outcome (see Figure 2C).

This innovative technology has the potential to effectively circumvent the lack of

specificity in T-ALL therapy. Importantly, it will serve as proof-of-concept that this
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strategy can be applied to the development of similar personalized therapies in other

cancer types in which there are variances in microRNA expression profiles.

Materials and Methods

Bioinformatics analysis

To define a microRNA expression profile that is specific of T-ALL cells, the inventors
collected microRNA expression data from publicly available human datasets. The
inventors initially identified 10 human datasets that include T-ALL samples (1-10). Of
these, four were excluded for lacking non-tumor samples (1-4) and two others for the
impossibility to access the raw data (5, 6). For each one of the datasets analyzed (7-10),
the inventors compared the non-T-ALL samples (control group) with the T-ALL
samples (T-ALL group). The samples analyzed in the control groups varied between
studies and included healthy tissue of lung, colon, bladder, brain, kidney, breast, total
bone marrow (BM) cells, total thymocytes, hematopoietic CD34+ BM cells, CD4+ T
cells, CD8+ T cells and CD4+CD8+CD3+ T-cells. The T-ALL groups included T-ALL

primary cells and cell lines.

To be considered up-regulated in the T-ALL samples, the minimum expression value of
a certain miRNA in that group had to be higher than the maximum expression value of
that microRNA in the control group. In the same way, when the minimum expression
value of a microRNA in the control group was higher than the maximum expression
value in the T-ALL group, that miRNA was considered down-regulated in the T-ALL
samples. Using this classification system, the inventors were able to identify 12 miRNAs

which were down-regulated and up-regulated in the different datasets.

Subsequently, the inventors established a further T-ALL-specific microRNA expression
profile by bioinformatics analyses of publicly available microRNA data obtained from
human T-ALL cells and normal cells and tissues. These datasets encompassed
approximately 140 T-ALL cell lines and patient cells and approximately 480 normal
tissue samples including brain, liver, kidney, lung, heart, breast, bladder, colon, uterus,
skin, ovary, pancreas, prostate, stomach, testis, meninges, thyroid, thymus, bone
marrow, spleen, lymph nodes and peripheral blood. The hematopoietic and lymphoid
organs covered different lineages and different differentiation stages, including

hematopoietic stem and precursor cells.
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This analysis identified 25 microRNAs, as shown in Table 1 below.
Table 1
Expression microR | Accession Sequence Target sequence
in T-ALL NAID Number
up-regulated hsa-miR- | MIMAT0018 | CCCGGACAGGCGUUCGUG | ACGTCGCACGAACGCCTG
3687 115 CGACGU (SEQ ID No: 67) TCCGGG (SEQ ID No: 56)
up-regulated hsa-miR- | MIMATo004 | GGGUGGGGAUUUGUUGCA | GTAATGCAACAAATCCCCA
92a-2-5p | 508 UUAC (SEQ ID No: 68) CCC (SEQ ID No: 57)
up-regulated hsa-miR- | MIMATR004 | ACUGUAGUAUGGGCACUU | CTGGAAGTGCCCATACTA
20b-3p 7R2 CCAG (SEQ ID No: 69) CAGT (SEQ ID No: 58)
up-regulated hsa-miR- | MiMAT2023 | UGAGGCGGGGGGGCGAGC | GCTCGCCCCCCCGCCTCA
6087 71z (SEQ ID No: 70) (SEQ ID No: 59)
up-regulated hsa-miR- | MIMATH004 | CUGCAAUGUAAGCACUUC | GTAAGAAGTGCTTACATT
106a-3p | 517 UUAC (SEQ ID No: 71) GCAG (SEQ ID No: 60)
up-regulated hsa-miR- | MiMaTo030 | CGGGGUCGGCGGCGACGU | CACGTCGCCGCCGACCCC
7704 G1O G (SEQ ID No: 72) G (SEQ ID No: 61)
up-regulated hsa-miR- | MIMAToo022 | UUAUUGUCACGUUCUGAU | AATCAGAACGTGACAATA
5701 494 U (SEQ ID No: 73) A (SEQID No: 62)
up-regulated hsa-miR- | MiMAToo22 | AGGAGGAAUUGGUGCUGG | AAGACCAGCACCAATTCCT
766-5p Ti4 UCUU (SEQ ID No: 74) CCT (SEQ ID No: 63)
up-regulated hsa-miR- | MiMAToory | CAAAGUGAUGAGUAAUAC | CAGCCAGTATTACTCATCA
3609 280 UGGCUG (SEQ ID No: 75) CTTTG (SEQ ID No: 64)
up-regulated hsa-miR- | MiMAToo17 | UCUCUCGGCUCCUCGCGG | GAGCCGCGAGGAGCCGAG
3615 394 CUC (SEQ ID No: 76) AGA (SEQ ID No: 65)
up-regulated hsa-miR- | MiMAToo1g | CCGGUCCCAGGAGAACCUG | TCTGCAGGTTCTCCTGGG
4746-5p | 880 CAGA (SEQ ID No: 77) ACCGG (SEQ ID No: 66)
down- hsa-miR- | MiMAT000a | GGAGAAAUUAUCCUUGGU | ACACACCAAGGATAATTTC
regulated 539-5p 163 GUGU (SEQ ID No: 42) TCC (SEQ ID No: 28)
down- hsa-miR- | MiMATooos | AAUCAUACAGGGACAUCCA | AACTGGATGTCCCTGTAT
regulated 487a-3p | 178 GUU (SEQ ID No: 43) GATT (SEQ ID No: 29)
down- hsa-miR- | MiMATooos | AUAAUACAUGGUUAACCU | AAAGAGGTTAACCATGTA
regulated 655-3p 321 CUUU (SEQ ID No: 44) TTAT (SEQ ID No: 30)
down- hsa-miR- UAUGUAACACGGUCCACU | GGTTAGTGGACCGTGTTA
regulated 411-3p AACC (SEQ ID No: 45) CATA (SEQ ID No: 31)
down- hsa-miR- AGAGGUUGCCCUUGGUGA | GAATTCACCAAGGGCAAC
regulated 377-5p AUUC (SEQ ID No: 46) CTCT (SEQ ID No: 32)
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down- hsa-miR- | MiMATo0o04 | GAACGGCUUCAUACAGGA | AACTCCTGTATGAAGCCG
regulated 337-5p Has GUU (SEQ ID No: 47) TTC (SEQ ID No: 33)
down- hsa-miR- | MiMAToog4 | UGCUAUGCCAACAUAUUG | ATGGCAATATGTTGGCAT
regulated 31-3p 504 CCAU (SEQ ID No: 48) AGCA (SEQ ID No: 34)
down- hsa-miR- | MiMATo0og4 | UGCCUGUCUACACUUGCU | GCACAGCAAGTGTAGACA
regulated 214-5p 564 GUGC (SEQ ID No: 49) GGCA (SEQ ID No: 35)
down- hsa-miR- | MiMATooes | AGAGGAUACCCUUUGUAU | AACATACAAAGGGTATCC
regulated 1185-5p o8 GUU (SEQ ID No: 50) TCT (SEQ ID No: 36)
down- hsa-miR- | MiMATo0ogs | AAGACGGGAGGAAAGAAG CTCCCTTCTTTCCTCCCGT
regulated 483-5p 764, GGAG (SEQ ID No: 51) CTT (SEQ ID No: 37)
down- hsa-miR- | MiMATooos | AGGGACUUUUGGGGGCAG | CACATCTGCCCCCAAAAGT
regulated 365a-3p | ig¢ AUGUG (SEQ ID No: 52) CCCT (SEQ ID No: 38)
down- hsa-miR- | MiMATooge | UCGGAUCCGUCUGAGCUU | AGCCAAGCTCAGACGGAT
regulated 127-3p 0446 GGCU (SEQ ID No: 53) CCGA (SEQ ID No: 39)
down- hsa-miR- | MiMATooez | CACGCUCAUGCACACACCC | TGTGGGTGTGTGCATGAG
regulated 574-3p @0 ACA (SEQ ID No: 54) CGTG (SEQ ID No: 40)
down- hsa-miR- | MiMATooe | UCCCUGAGACCCUAACUUG | TCACAAGTTAGGGTCTCA
regulated 125b-5p | G423 UGA (SEQ ID No: 55) GGGA (SEQID No: 41)
Based on this list, the inventors then shortlisted 16 microRNAs most likely to be those
used in the construction of the microRNA-detector, as shown in Table 2 below.
5
Table 2
Expression | microRNA | Accession Sequence Target sequence
in T-ALL ID Number
hsa-miR- CCCGGACAGGCGUUCGUG | ACGTCGCACGAACGCCTGT
up-regulated | 3687 MIMATo018115 | CGACGU (SEQ ID No: 67) CCGGG (SEQ ID No: 56)
hsa-miR- GGGUGGGGAUUUGUUGC | GTAATGCAACAAATCCCCA
up-regulated | 92a-2-5p MIMAT0004508 | AUUAC (SEQ ID No: 68) CCC (SEQ ID No: 57)
hsa-miR- ACUGUAGUAUGGGCACU CTGGAAGTGCCCATACTAC
up-regulated | 20b-3p MIMAT0004752 | UCCAG (SEQ ID No: 69) AGT (SEQ ID No: 58)
hsa-miR- UGAGGCGGGGGGGCGAG | GCTCGCCCCCCCGCCTCA
up-regulated | 6087 MIMATo0023712 | C(SEQ ID No: 70) (SEQ ID No: 59)
hsa-miR- CUGCAAUGUAAGCACUUC | GTAAGAAGTGCTTACATTG
up-regulated | 106a-3p MIMATo004517 | UUAC (SEQ ID No: 71) CAG (SEQ ID No: 60)
hsa-miR- MIMATO002001 CGGGGUCGGCGGCGACGU | CACGTCGCCGCCGACCCCG
up-regulated | 7704 30019 | (SEQ ID No: 72) (SEQ ID No: 61)
down- hsa-miR- GGAGAAAUUAUCCUUGG | ACACACCAAGGATAATTTC
regulated 539-5p MIMAT0003163 | UGUGU (SEQ ID No: 42) TCC (SEQ ID No: 28)
down- hsa-miR- AAUCAUACAGGGACAUCC | AACTGGATGTCCCTGTATG
regulated 487a-3p MIMAT0002178 | AGUU (SEQ ID No: 43) ATT (SEQ ID No: 29)
down- hsa-miR- | MIMATo0003331 | AUAAUACAUGGUUAACCU | ApAGAGGTTAACCATGTAT
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regulated 655-3p CUUU (SEQ ID No: 44) TAT (SEQ ID No: 30)
down- hsa-miR- MIMAT0004813 UAUGUAACACGCTUCCACU GGTTAGTGGACFJGTG’I'I‘AC
regulated 411-3p AACC (SEQ ID No: 45) ATA (SEQ ID No: 31)
down- hsa-miR- AGAGGUUGCCCUUGGUG | GAATTCACCAAGGGCAACC
regulated 377-5p MIMAT0004689 | AAUUC (SEQ ID No: 46) TCT (SEQ ID No: 32)
down- hsa-miR- GAACGGCUUCAUACAGGA | AACTCCTGTATGAAGCCGT
regulated 337-5p MIMAT0004695 | GUU (SEQ ID No: 47) TC (SEQ ID No: 33)
down- hsa-miR- UGCUAUGCCAACAUAUUG | ATGGCAATATGTTGGCATA
regulated 31-3p MIMAT0004504 | CCAU (SEQ ID No: 48) GCA (SEQ ID No: 34)
down- hsa-miR- UGCCUGUCUACACUUGCU | GCACAGCAAGTGTAGACAG
regulated 214-5p MIMAT0004564 | GUGC (SEQ ID No: 49) GCA (SEQ ID No: 35)
down- hsa-miR- AGAGGAUACCCUUUGUA AACATACAAAGGGTATCCT
regulated 1185-5p MIMAT0005798 | UGUU (SEQ ID No: 50) CT (SEQ ID No: 36)
down- hsa-miR- AAGACGGGAGGAAAGAAG | CTCCCTTCTTTCCTCCCGTC
regulated 483-5p MIMAT0004761 | GGAG (SEQ ID No: 51) TT (SEQ ID No: 37)

Validation of microRNA expression profile

The validation of the T-ALL-specific microRNA expression profile was performed by

10

15

20

25

real-time PCR quantification of each microRNA expression, using TagMan MicroRNA
assays (Applied Biosystems). MicroRNA expression was analyzed in T-ALL cell lines
corresponding to different differentiation stages (Jurkat, DND4.1, MOLT4, CEM, SUP-
T1, HPB-ALL, TALL-1, P12 and Loucy) and several non-T-ALL cell lines such as 293T,
A549, MDA231, CaCO2, U20S, HCT-116, ACHN, A498 and D458.

T-ALL cell lines were cultured in RPMI-1640 medium with L-glutamine supplemented
with 10% of fetal bovine serum (FBS) and 1% penicillin/streptomycin (Pen/Strep).
Non-T-ALL cell lines were cultured as follows: 293T, A549, MDA231 and CaCO2 in
Dulbecco's Modified Eagle's medium supplemented with 10% FBS and 1% Pen/Strep;
U208S; HCT-116 in McCoy's 5A medium with 10% FBS and 1% Pen/Strep; ACHN and
A498 in Eagle's Minimum Essential Medium with 10% FBS and 1% Pen/Strep; and
D458 in Iscove's Modified Dulbecco's Media with 10% FBS and 1% Pen/Strep. All cell

lines were kept at 37°C in a 5% CO2 environment.

Total RNA was extracted from cells using TRIzol reagent, according to manufactures’
protocol. Next, microRNA expression quantification was performed using the Applied
Biosystems TagMan MicroRNA Reverse Transcription Kit, in combination with
TagMan miRNA Assays. This is a two-step process that starts with the reverse
transcription of microRNA to cDNA using a microRNA RT specific primer. This
reaction was followed by real-time PCR amplification of microRNAs, using microRNA-

specific TagMan probes. The PCR reactions were performed using Vii7 Real Time PCR



10

15

20

25

30

35

WO 2022/045912 PCT/PT2021/050028

-86 -

system. MicroRNA expression was normalized using RNU6b and microRNA relative

expression calculated using the 2-24¢t method.

Technological design of microRNA-detectors

MicroRNA-detectors (i.e. the constructs of the invention) were built using the pCDH-
EF1-MCS-T2A-GFP (PGK-Puro) expression vector (from SBI) as backbone, as shown in
Figure 4. This bidirectional promoter expression vector allows the expression of GFP
with a constitutive EF1 promoter. In negative orientation, the PGK promoter drives the
expression of the puromycin marker. For proof-of-concept purposes, GFP was used as a

surrogate for the therapeutic gene.

The inventors started by introducing the Lac operon system into the vector backbone
shown in Figure 4, the bidirectional lentiviral expression vector (bdLV). This process

involved:

STEP 1 - Cloning Lac operator sequences (LacO) downstream of the EF1 promoter.
For this purpose, the inventors amplified the SV40 intron containing three copies of the
Lac Operator sequence (SV4ointron/3LacO) from the pOPI3CAT (LacSwitch II
Inducible Mammalian Expression System from Agilent) and cloned it into the bdLV
(bdLV_LacO). SV40intron/3LacO was amplified using primers with restriction sites for
EcoRI and NotI (Table 3). Upon amplification, both PCR product and BALV vector were
digested with EcoRI and NotI restriction enzymes (Thermo Scientific). The digested
SV4ointron/3LacO PCR product and the BALV vector were then ligated using T4 DNA
ligase (Fermentas). The correct insertion of LacO sequences was confirmed by

restriction enzyme diagnostic digestion and Sanger sequencing.

STEP 2 - Cloning the Lac repressor (Lacl) downstream of PGK promoter.

This step involved the replacement of the puromycin by Lacl (in reverse orientation).
The Lacl was PCR-amplified from the pCMVLacl vector (LacSwitch II Inducible
Mammalian Expression System from Agilent) and sub-cloned into a smaller vector
(pcDNAS3.1+) to be obtained in reverse orientation. To that end Lacl_NLS was
amplified using primers with restriction sites for the blunt-end Smal (Table 3). Upon
purification, LacI_NLS PCR product and pcDNA3.1+ vector were digested with Smal
(from NEB). The digested LacI_NLS fragment and pcDNA3.1+ vector were then
ligated using T4 DNA ligase (Fermentas). The insertion of Lacl in the correct

orientation was confirmed by restriction enzyme digestion and Sanger sequencing.
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Next, directed mutagenesis (QuickChange Lightning Site-Directed Mutagenesis kit
from Agilent) was used to create the restriction enzymes sites necessary to cut out the
puromycin cDNA from the bdLLV_LacO vector and replace it by Lacl. Because of
bdLV_LacO size (approximately 10 Kb) the region of the bdLV_LacO vector to be
mutated (puromycin and flanking sequences) was removed and sub-cloned into
pcDNAS3.1+ vector. More specifically, the restriction enzymes Notl and EcoRI were
used to digest both the bdLLV_LacO and pcDNA3.1+ vectors. Puromycin digestion
product and digested pcDNAS.1+ were ligated using T4 DNA ligase (Fermentas). This
intermediate smaller vector (approximately 6.7 Kb) was used to eliminate one Xhol
restriction site and to generate an Avrll restriction site. Once mutated, puromycin and
flanking regions was amplified using primers with restriction enzymes sites for Hpal
and Spel (Table 3) and cloned back into bdLV vector upon ligation of the PCR product
and vector digested with those enzymes. Puromycin was then removed from
bdLV__LacO vector using XhoI and AvrII restriction enzymes while, the same enzymes
were used to cut out Lacl from pcDNA3.1+ vector_Lacl. T4 DNA ligase was used to
ligate bdLLV__LacO vector and Lacl, creating bdLLV_LacI_LacO vector. The correct
insertion of Lacl in the bdLV_ LacO vector was confirmed by restriction enzyme

diagnostic digestion and Sanger sequencing.

Next, the inventors cloned four target sites of miR-29a, miR-149, or miR-29a and miR-
149 (microRNAs specifically absent or down-regulated in T-ALL cells) downstream of
the reporter gene promoter, in the bdLV_LacI_LacO construct. To this end, they
created a restriction enzyme site for Xmal downstream of GFP. Four target sites of each
microRNA (or both) were synthesized in tandem and introduced into bdLV-LacI_LacO
vector upon digestion with Xmal and ligation with T4 DNA ligase.

In a second phase, the inventors cloned four target sites of miR-128a or miR-153
(microRNAs specifically up-regulated in T-ALL cells) downstream of the repressor of
the reporter gene promoter, in the bdLV_LacI_LacO construct. To this end, four target
sites of each microRNA were synthesized in tandem and introduced in the bdLV-
LacI_LacO vector upon digestion with the restriction enzyme Xhol and ligation with
the T4 DNA ligase.

References for the methods used
1) Landgraf, P. et al. (2007) Cell 29;129(7):1401-14
2) Rosenfeld, N. et al. (2008) Nat Biotechnol Apr;26(4):462-9
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3) Fulci, V. et al. (2009) Genes, Chromosomes & Cancer 48:1069—1082
4) de Leeuw, D. et al. (2013) Clin Cancer Res; 19(8); 2187—96

5) Schotte, D. et al (2009) Leukemia Feb;23(2):313-22.

6) Coskum, E. et al. (2013) Leukemia Research 37:647— 656

7) Lu, J. et al (2005) Nature. Jun 9:435 (7043):834-8

8) Mavrakis, K.J. et al (2011) Nat Genet. Jun 5;43(7):673-8,

9) Schotte, D. et al. (2011) Haematologica 2011;96(5):703-711

10) Sanghvi, V. R. eta al. (2014) Sci. Signal. Nov 18;7(352):ra111.

Table 3: Primer sequences used

Primer’s name Primers sequence

EcoR1_LacO TGA GGC GAATTC GTA AAT ATA AAATTT
ACT AGG - SEQ ID No: 10

Notl_LacO TAT AGC GGC CGC CTA AAATACACA AACA-
SEQ ID No: 11

Smal_Lacl F TAT GCC CGG GGA GGT ACC CTC CCA CCA
TG- SEQ ID No: 12

Smal_LacI R CCA CCC GGG TCA AACCTTCCT CTT CTT
CTT AGG- SEQ ID No: 13

Hpal_pcDNA3.1 TGA GCG TTAACT TTT AAA AGA AAA G- SEQ
ID No: 14

Spel_pcDNA3.1 TAT AAC TAG TCT CGT GCA GAT GGA CAG
CAC CG- SEQID No: 15

Example 2 - Definition and validation of a T-ALL-specific miRNA expression profile

In order to start constructing the microRNA-detector constructs of the invention, the
inventors took advantage of publicly available human datasets to establish a provisional
T-ALL-specific microRNA expression profile. Using this approach, the inventors were
able to identify 12 miRNAs specifically down-regulated and up-regulated in T-ALL

cells.

As shown in Figure 3, the validation of these 12 microRNAs by real-time PCR allowed
them to confirm miR-128a and miR-153 as being specifically up-regulated in T-ALL
cells, and miR-29a and miR-149 as being specifically down-regulated in T-ALL cells.
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Subsequent bioinformatic analyses of a larger cohort of publicly available microRNA
data obtained from human T-ALL cells and normal cells and tissues has identified 25
miRNAs as being specifically down-regulated (miR-539-5p, miR-487a-3p, miR-655-3p,
miR-411-3p, miR-377-5p, miR-337-5p, miR-31-3p, miR-214-5p, miR-1185-5p, miR-
483-5p, miR-365a-3p, miR-127-3p, miR-574-3p and miR-125b-5p) and up-regulated
(miR-3687, miR-92a-2-5p, miR-20b-3p, miR-6087, miR-106a-3p, miR-7704, miR-
5701, miR-766-5p, miR-3609, miR-3615 and miR-4746-5p) in T-ALL cells in
comparison with healthy cells. These have been shortlisted to 16 microRNAs most likely
to be used in the construction of the microRNA detector, 10 specifically down-regulated
(miR-539-5p, miR-4872a-3p, miR-655-3p, miR-411-3p, miR-377-5p, miR-337-5p, miR-
31-3p, miR-214-5p, miR-1185-5p and miR-483-5p) and 6 specifically up-regulated
(miR-3687, miR-92a-2-5p, miR-20b-3p, miR-6087, miR-106a-3p and miR-7704) in T-
ALL cells.

Example 3 - Design and construction of microRNA-detectors/constructs

The microRNA-detector construct developed by the inventors consists of a bidirectional
lentiviral expression vector, in which the therapeutic gene is expressed by one
promoter, and a repressor of the therapeutic gene promoter is expressed by the second
promoter. The Lac operon system is used as the repressor. The expression of both
mRNAs is regulated by T-ALL-cell-specific microRNAs. For proof-of-concept purposes,
GFP was used instead of an apoptosis-inducing gene (i.e. GFP expression was used as a

surrogate for the therapeutic gene).

As shown in Figure 4, as the backbone for the detector system, the inventors used the
pCDH-EF1-MCS-T2A-GFP (PGK-Puro) expression vector from SBI (referred to as
BdLV). This bidirectional promoter expression vector allows the expression of GFP
with a constitutive EF1 promoter. In negative orientation the PGK promoter drives the

expression of the puromycin marker.
The inventors introduced a Lac operon system in the backbone vector, as shown in
Figure 5, which functioned as the repression system. The process was divided in two

steps:

i) Cloning Lac operator sequences (LacO) downstream of the EF1 promoter
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As shown in Figure 6, the Lac repressor (Lacl) binds to Lac Operator (LacO) regulatory
sites in the promoter turning off transcription, confirming that the insertion of LacO

sequences does not affect the expression of GFP by the EF1 promoter (Figure 6A).

The inventors further confirmed that the LacO was functional. The inventors verified
that Lacl proteins can bind to Lac operator sequences in bdLV_ LacO and repress GFP
expression by the EF1 promoter. As shown in Figure 6Bi, transfection of a Lacl
expression vector in bdLV_ LacO expressing cells resulted in decreased GFP expression.
The inventors further confirmed the ability of LacO to repress EF1 promoter by treating
cells co-transfected with Lacl and bdLV_LacO vectors with Isopropyl -D-1-
thiogalactopyranoside (IPTG) for 24 and 48h. IPTG binds to and represses Lacl. Thus,
the increase in GFP expression observed when cells are treated with IPTG shows that in
the absence of IPTG, Lacl binds to Lac operator sequences repressing GFP

transcription by the EF1 promoter (Figure 6Bii).

it) Cloning of the Lac repressor (Lacl) downstream of PGK promoter
This step involved the replacement of the puromycin by Lacl (in reverse orientation).
The Lacl was PCR-amplified from the pCMVLac vector (LacSwitch II Inducible
Mammalian Expression System from Agilent) and sub-cloned into a smaller vector
(pCDN3.1+) to be expressed in the reverse orientation. Next, directed mutagenesis was
used to create the restriction enzymes sites necessary to cut out the puromycin cDNA
from the bdLV_LacO vector and replace it by Lacl.

As shown in Figure 7, the inventors confirmed that the Lacl proteins expressed by the
PGK promoter were functional, binding to the Lac operator sequences in
bdLV_LacI_LacO and repressing GFP expression by the EF1 promoter. To this end,
cells transfected with the bdLLV_LacI__LacO vector were treated with IPTG. If the Lacl
proteins expressed by PGK are functional, treatment with IPTG should increase GFP
expression. The inventors observed that treatment with IPTG de-repressed GFP

expression in about 50%.

The inventors then cloned four target sites of miR-29a, miR-149, or miR-29a and miR-
149 (microRNAs specifically absent or down-regulated in T-ALL cells) downstream of
the reporter gene promoter, in the bdLV_LacI_LacO construct, as shown in Figure 8A.

In a second phase, the inventors cloned four target sites of miR-128a or miR-153
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(microRNAs specifically up-regulated in T-ALL cells) downstream of the repressor of

the reporter gene promoter, in the bdLV_LacI_LacO construct, as shown in Figure 8B.

Example 4 - Testing of the microRNA-detector efficiency and specificity in vitro

To evaluate the actual efficiency and specificity of the different microRNA-detectors to
selectively target leukemia cells in vitro, the inventors started by performing cultures of
T-ALL (‘A’ of Figures 9A and 9B) or non-T-ALL (‘B’ of Figures 9A and 9B) cells,
transduced with the microRNA-detectors BALV_miR29a_4xT, BALV_miR149_4xT,
and BALV_miR29a_4xT_miR149_4xT.

Flow cytometry analysis of GFP expression enabled the inventors to determine the
efficiency and specificity of each microRNA-detector tested (see Figures 9A and 9B).
The results show that in cells expressing miR29a or miR149, the microRNA-detector
BdLV_miR29a_4xT and BALV_miR149_4xT (respectively) efficiently repress the
expression of the reporter gene (up to 90% of GFP expression repression as compared
with BALV_LacI_ LacO transduced cells) (see Figure 9A and B). In cells not expressing
any of these microRNAs, transduction with the respective microRNA-detector did not
affect GFP expression (‘A’ of Figures 9A and 9B). Importantly, in cells expressing both
miR29a and miR149, transduction with the BALV_miR29a_4xT miR149 4xT detector
has an additive effect, inducing a repressive effect on GFP expression higher than the
detectors BALV_miR29a_4xT and BALV_miR149_4xT (‘B’ of Figures 9A and 9B).

Referring now to Figures 10A and 10B, the inventors then performed cultures of T-ALL
cells transduced with the microRNA-detectors BALV_miR128_4xT,BdLV_miR153_4xT
and BALV_miR128_4xT_miR153_4xT. Flow cytometry analysis of GFP expression
showed that in T-ALL cells expressing miR128 and miR153, the microRNA-detector
BALV_miR128_4xT, BALV_miR153_4xT and BALV_miR128_ 4xT miR153_4xT
efficiently de-repressed the expression of the reporter gene (up to a 40 fold increase in
GFP expression as compared with BALV_ LacI_LacO transduced cells) (see Figures 10A
and 10B).

Referring now to Figure 11, the inventors performed cultures of cells transduced with
microRNA-detectors regulated by microRNAs present or up-regulated and absent or
down-regulated. As shown, in 293-T non-T-ALL cells that do not express the
microRNAs 128 and 153, transduction with the microRNA-detectors
BALV_miR128_4xT_miR29a_4xT, BALV_miR128_4xT_ miR149_4xT,
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BALV_miR128 4xT_miR29a_4xT_ miR149_ 4xT and
BdLV_miR153_4xT_miR29a_4xT_miR149_4xT resulted in the efficient repression of
the reporter gene (up to 90% of GFP expression repression as compared with
BdLV_Lacl_LacO transduced cells in the microRNA-detectors containing both miR29a
and 149 target sites).

As for the CEM T-ALL cells that express miR-128, miR-153 and miR-29a, transduction
with the microRNA-detectors BALV_miR128_4xT miR29a_4xT,

BALV_miR128_4xT miR29a_4xT miR149_4xT and
BdLV_miR153_4xT_miR29a_4xT_ miR149_4xT resulted in the efficient repression of
the reporter gene. Conversely, transduction with the construct

BdLV_miR128_4xT_miR149_4xT, had a small effect on reporter gene expression.

Referring to Figure 12, in 293-T non-T-ALL cells that do not express the microRNAs
128 and 153, transduction with the microRNA-detectors BALV_miR-153_4xT-miR-
29a_4xT_miR-149_4xT, BALV_miR-128_4xT-miR-29a_4xT_ miR-149_4xT and BdLV
miR-128_4xT _miR-153_4xT-miR-29a_4xT_miR-149_4xT resulted in the efficient

repression of the reporter gene.

In the DND4.1 T-ALL cells expressing the microRNAs 128 and 153, transduction with
the microRNA-detectors BALV_miR-153_4xT-miR-29a_4xT, BALV_miR-153_4xT-
miR-149_4xT, and BALV_miR-128_ 4xT_ miR-153_4xT -miR-149_4xT efficiently de-
repressed the expression of the reporter gene. As for the CEM T-ALL cells that express
miR-128, miR-153 and miR-29a, transduction with the microRNA-detectors
BdALV_miR-128_4xT-miR-149_4xT, BALV_miR-153_4xT-miR-149_4xT and
BALV_miR-128_4xT miR-153_4xT-miR-149_4xT resulted in the efficient de-

repression of the reporter gene.

Referring now to Figure 13, the inventors then performed cultures of T-ALL and non-T-
ALL cells transduced with non-integrative lentiviral vectors. As illustrated, in 293-T
non-T-ALL cells that do not express the microRNAs 128 and 153, transduction with all
of the microRNA-detectors resulted in the efficient repression of the reporter gene. In
contrast, in CEM T-ALL cells, transduction with the microRNA-detectors miR-
153_4xT-miR-29a_4xT and miR-153_4xT-miR-149_4xT resulted in the efficient de-

repression of the reporter gene.
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Discussion & Conclusions

The inventors have generated compelling proof-of-concept data for the feasibility and
effectiveness of microRNA-detectors to modulate GFP expression exclusively in T-ALL
cells as a practical example of regulation of the activity of an effector gene in the first
nucleic acid sequence encoding a therapeutically active molecule or a reporter molecule
of the first aspect of the present invention. The inventors anticipate that such a system
can be adapted in the future to other cancer types, or even other disease types, with the
introduction of the relevant microRNA target sequences to the cancer or disease of
interest, thereby paving the way to the use of this gene therapy technology in any

disease in which cells display a varied miRNA profile.

The intrinsic ability of this system to distinguish between the identities of a T-ALL cell
and that of a non-T-ALL cell within the body of the patient is, hence, a hallmark of the
technology and a critically valuable tool in precision oncology. It provides the
significant advantage over competing gene therapy technologies developed to date
which are applied to precision oncology and it has been deliberately designed to
provide the best possible efficacy and safety outcomes for patients. This innovative
technology has the potential to effectively circumvent the lack of specificity in T-ALL
therapy. Importantly, it serves as a proof-of-concept that this strategy can be applied to
the development of similar personalized therapies in other diseases and cancer cell
types. In addition, the technology can be effectively use in diagnosis of certain
conditions which are characterised by a varied miRNA profile in a disease cell or tissue

compared to a healthy cell/tissue.

Finally, with the system of the invention, a therapeutic molecule can be delivered with
high specificity and efficiency using just one single vector, and it does not require
induction with external factors or cues. Moreover, co-localisation of the encoded
molecules in the same cell is achieved at lower dosages than would be possible using a
multiple construct approach. As such, this results in a much simpler system that is

therefore significantly advantageous over previous technologies.
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Claims
1. A genetic construct comprising:
) a first promoter operably linked to a first nucleic acid sequence encoding

a therapeutically active molecule or a reporter molecule, wherein the first nucleic acid
sequence comprises at least one microRNA (miRNA) target site; and

(i) a second promoter operably linked to a second nucleic acid sequence
encoding an inhibitor of the first promoter and/or the therapeutically active molecule
or reporter molecule, and wherein the second nucleic acid sequence comprises at least
one miRNA target site, wherein the at least one miRNA target site of the first and

second nucleic acid sequences are different.

2. The genetic construct according to claim 1, wherein the at least one miRNA
target site of the second nucleic acid sequence is a target site of an miRNA that is
different to an miRNA capable of targeting the at least one miRNA target site of the first

nucleic acid sequence.

3. The genetic construct according to either claim 1 or claim 2, wherein the first
nucleic acid sequence comprises at least one miRNA target site or species of miRNA
target site, at least two miRNA target sites or species of miRNA target site, at least three
miRNA target sites or species of miRNA target site, at least four miRNA target sites or
species of miRNA target site, or at least five miRNA target sites or species of miRNA
target site,

optionally wherein there is at least one copy of each miRNA target site, at least
two copies of each miRNA target site, at least three copies of each miRNA target site, at
least four copies of each miRNA target site, or at least five copies of each miRNA target

site, or species of miRNA target site.

4. The genetic construct according to any preceding claim, wherein the at least one
miRNA target site present in the first nucleic acid sequence is a target site for a miRNA

that is not expressed in a diseased cell.

5. The genetic construct according to claim 4, wherein the diseased cell is a cancer
cell, optionally wherein the diseased cell is a T-cell acute lymphoblastic leukaemia (T-
ALL) cell.
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6. The genetic construct according to any preceding claim, wherein the second
nucleic acid sequence comprises at least one miRNA target site or species of miRNA
target site, at least two miRNA target sites or species of miRNA target site, at least three
miRNA target sites or species of miRNA target site, at least four miRNA target sites or
species of miRNA target site, or at least five miRNA target sites or species of miRNA
target site,

optionally wherein there is at least one copy of each miRNA target site, at least
two copies of each miRNA target site, at least three copies of each miRNA target site, at
least four copies of each miRNA target site, or at least five copies of each miRNA target

site, or species of miRNA target site.

7. The genetic construct according to any preceding claim, wherein the at least one
miRNA target site present in the second nucleic acid sequence is a target site for a

miRNA that is expressed in a diseased cell.

8. The genetic construct according to any preceding claim, wherein the reporter

molecule is an optical reporter, a nuclear medicine reporter or an MRI reporter.

0. The genetic construct according to any preceding claim, wherein the

therapeutically active molecule is a therapeutic protein and/or nucleic acid.

10. The genetic construct according to claim 9, wherein the nucleic acid is DNA,
RNA or a chimeric DNA/RNA molecule.

11. The genetic construct according to any one of claims 1 to 9, wherein the
therapeutic protein is selected from the group consisting of: an endonuclease, a

chimeric antigen receptor, a viral protein and an apoptosis driver protein.

12. The genetic construct according to claim 11, wherein the therapeutic protein is
an apoptosis driver protein selected from the group consisting of: Bax, Apoptin, Eqorfg

and Bim.

13. The genetic construct according to claim 12, wherein the therapeutic protein is
Bax, which comprises or consists of an amino acid sequence as substantially set out in

SEQ ID No: 16, or a biologically active variant or fragment thereof.
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14. The genetic construct according to claim 12, wherein the therapeutic protein is
Apoptin, which comprises or consists of an amino acid sequence as substantially set out

in SEQ ID No: 18, or a biologically active variant or fragment thereof.

15. The genetic construct according to claim 12, wherein the therapeutic protein is
Eqorfq, which comprises or consists of a sequence as substantially set out in SEQ ID

No: 20, or a biologically active variant or fragment thereof.

16. The genetic construct according to claim 12, wherein the therapeutic protein is
Bim, which comprises or consists of a sequence as substantially set out in SEQ ID No:

25, or a biologically active variant or fragment thereof.

17. The genetic construct according to any preceding claim, wherein the second

promoter is arranged in an opposite orientation in the construct to the first promoter.

18. The genetic construct according to any preceding claim, wherein the inhibitor
encoded by the second nucleic acid sequence is an inhibitor of the first promoter and
wherein the inhibitor of the first promoter is a Lac operon, wherein the second nucleic
acid sequence comprises a Lac repressor and the first promoter comprises a Lac

operator regulator site.

19. The genetic construct according to any preceding claim, wherein the genetic
construct comprises a nucleic acid sequence substantially as set out in any one of SEQ

ID Nos: 5, 22 to 24, 27, or 78 to 82, or a fragment or variant thereof.

20. A recombinant vector comprising the genetic construct according to any

preceding claim.

21. The genetic construct according to any one of claims 1 to 19, or the vector

according to claim 20, for use in therapy.

22, The genetic construct according to any one of claims 1 to 19, or the vector

according to claim 20, for use in treating, preventing or ameliorating cancer.
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23. A pharmaceutical composition comprising the genetic construct according to
any one of claims 1 to 19, or the vector according to claim 20, and optionally a

pharmaceutically acceptable vehicle.

24.  The genetic construct according to any one of claims 1 to 19, or the vector

according to claim 20, for use in diagnosis.

25.  The genetic construct according to any one of claims 1 to 19, or the vector

according to claim 20, for use in diagnosing cancer.

26. A method of diagnosis or prognosis, the method comprising detecting the
reporter molecule of the genetic construct according to any one of claims 1 to 19, or the

vector according to claim 20, in a sample obtained from a subject.

27. A method of diagnosing or prognosing cancer in a subject, the method
comprising detecting the reporter molecule of the genetic construct according to any
one of claims 1 to 19, or the vector according to claim 20, in a sample obtained from a

subject.
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