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DESCRIPTION

Field of the Invention

[0001] The present invention relates to methods of improving the safety of retroviral vectors capable of delivering therapeutic
genes for use in gene therapy, and to novel nucleotide sequences for use in such methods.

Background to the Invention

[0002] Retroviral vectors are now widely used as vehicles to deliver genes into cells. Their popularity stems from the fact that
they are easy to produce and mediate stable integration of the gene that they carry into the genome of the target cell. This
enables long-term expression of the delivered gene (1).

[0003] There has been considerable interest, for some time, in the development of retroviral vector systems based on
lentiviruses. Lentiviruses are a small subgroup of complex retroviruses. They contain, in addition to the common retroviral genes
(gag, pol and env), genes which enable them to regulate their life cycle and to infect non-dividing cells (2). Vector systems based
thereon are therefore of interest because of their potential use in the transfer of a gene of interest to non-dividing cells such as
neurones. In addition, lentiviral vectors enable very stable long-term expression of the gene of interest. This has been shown to
be at least three months for transduced rat neuronal cells while MLV based vectors were only able to express the gene of interest
for six weeks.

[0004] The most commonly used lentivirus is the Human Immunodeficiency Virus (HIV), the etiologic agent of AIDS (acquired
immune deficiency syndrome). HIV-based vectors have been shown to efficiently transduce non-diving cells (3) and can be used,
for example, to target anti-HIV therapeutic genes to HIV susceptible cells. However, HIV vectors have a number of significant
disadvantages that may limit their therapeutic application to certain diseases. In particular, HIV-1 is a human pathogen carrying
potentially oncogenic proteins and sequences. There is the risk that introduction of vector particles produced in packaging cells
which express HIV gag-pol will introduce these proteins into the patient leading to seroconversion.

[0005] Emphasis has therefore been placed on the safety of these vectors. One strategy looks at the design of production
systems for retroviral vectors. A retrovirus vector system basically consists of two elements, a packaging cell line and a vector
genome. The simplest packaging line consists of a provirus in which the y sequence (a determinant of RNA packaging reporting
in HV as lying between U5 and gag) has been deleted. When stably transfected into a cell, virus particles containing reverse
transcriptase will be produced but virion RNA will not become packaged within these particles. The complementing component in a
retrovirus vector system is the genome vector itself. The genome vector needs to contain a packaging sequence but much of the
structural coding regions can be deleted. Often a selectable marker gene, or other nucleotide sequence of interest, is
incorporated into the vector. Vector stocks of the packaging line can then be used to infect target cells. Provided the cell is
successfully infected by the viral particle, the genome vector sequence will be reverse transcribed and integrated by the retroviral
machinery. However, infection is an end process so no further replication or spread of the vector should occur.

[0006] As indicated above, however, problems are encountered in the design of safe and effective retroviral vectors. These
include the possibility that recombination between the packaging vector and the packaging sequence can lead to the generation
of wild type replication competent virus. Consequently efforts have been directed at improving the safety of packaging cell
constructs.

[0007] In second generation packaging cell lines, in addition to deletion of the packaging sequence, the 3' LTR was also deleted
so that two recombinations are necessary to generate a wild type virus.

[0008] In third generation packaging lines the gag-pol genes and env gene are placed on separate constructs that are
sequentially introduced into the packaging cells to prevent recombination during transfection.

[0009] With regard to the packaging signal, EP 0 368 882A (Sodroski) discloses that in HIV it corresponds to the region between
the 5' major splice donor and the gag initiation codon, and particularly corresponds to a segment just downstream of the 5' major
splice donor, and about 14 bases upstream of the gag initiation codon. It is this region which Sodroski teaches should be deleted
from the gag-pol cassette. WO97/12622 (Verma) describes that in HIV-1 a 39 bp internal deletion in the y sequence can be made
between the 5' splice donor site and the starting codon of the gag gene.
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[0010] Codon wobbling can be used to reduce recombination frequency while maintaining the primary protein sequence of the
constructs, c.f. (4) in which the region of overlap between the gag-pol and env expression constructs was reduced to 61 bp
extending over the common region between po/ and env which are in different reading frames. Transversion mutations were
introduced into the final 20 codons of pol, retaining the integrity of the coding region while reducing the homology with env to 55%
in the overlap region. Similarly wobble mutations were introduced into the 3' of envand all sequences downstream of the env stop
codon were deleted.

[0011] Efficient vectors usually contain part of gag on the genome vector to increase virion titre. Unlike the packaging sequence
which can be in any position within a sequence to effect packaging, the gag sequence must be in its native position adjacent to y
to have any effect.

[0012] It will be appreciated that whilst significant improvements in packaging cell and vector design have been made there is still
scope for further refinement of current packaging lines.

[0013] WO 00/55341 and WO 99/41397 relate to viral vectors capable of delivering anti-viral inhibitory RNA molecules to target
cells, particular for the treatment of AIDS and HIV infection.

[0014] WO 00/15819 relates to packaging cell lines for producing a viral accessory protein independent lentivirus-derived
retroviral particle which comprises a coding sequence for lentivirus gagpol which has been codon optimised. Zufferey R et al.,
Journal of Virology, Dec 1998, p. 9873-9880 which describes self-inactivating lentivirus vectors for safe and efficient in vivo gene
delivery.

Summary of the Invention

[0015] It is therefore an aim of the invention to provide retroviral particles, in particular lentiviral particles, and particularly those
which carry nucleotide constructs encoding therapeutic proteins, that have improved safety over the corresponding wild type viral
particle. In our WO99/41397 we describe codon optimisation of the gag-po/ genes as a means of overcoming the Rev/RRE
requirement for export and to enhance RNA stability. We have now found however that the codon optimised gag-pol sequence
overcomes potential recombination problems with vector genomes which carry part of a gag sequence with the aim of increasing
titre. This strategy also avoids the need to use gag regions from different viruses in the packaging and vector genome constructs.

[0016] Another significant advantage provided by the invention is that the codon optimisation disrupts RNA secondary structures,
such as the packaging signal, thus rendering the gag-po/ mRNA non-packagable. Thus, the present invention allows retroviral
sequence upstream of the gag initiation codon to be retained, in contrast to Sodroski and Verma, without significantly
compromising safety.

Statements of the Invention

[0017] According to one aspect of the present invention there is provided a method of producing a replication defective HV
vector comprising transfecting a producer cell with the following:

1. i) an HIV genome comprising a nucleotide of interest (NOI), a packaging signal, and RRE;

2. i) a nuclectide sequence coding for HIV gag and pol proteins; and

3. iii) a nucleotide sequence coding for an env protein; characterised in that the nucleotide sequence coding for the HIV gag
and pol proteins is codon optimised for expression in the producer cell with the exception of the sequence encompassing
the frameshift site and wherein (ii) does not comprise RRE; wherein the producer cell expresses rev and wherein the HV
vector is a self-inactivating vector.

[0018] According to another aspect of the present invention there is provided an HIV vector particle producer cell comprising:

1. i) an HIV genome comprising at least one nucleotide sequence of interest, packaging signal, and RRE; and
2. ii) a nucleotide sequence coding for HIV gag and pol proteins; and
3. iii) a nucleotide sequence coding for an env protein; characterised in that the nucleotide sequence coding for the HIV gag
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and pol proteins is codon optimised for expression in the producer cell with the exception of the sequence encompassing
the frameshift site and wherein (ii) does not comprise RRE; wherein the producer cell expresses rev and wherein the HV
vector is a self-inactivating vector.

[0019] We also provide novel codon optimised sequences as shown in SEQ ID NOS: 15 which may be used in the present
invention. However, it will be appreciated that any convenient codon optimised gag-pol sequence may be employed in the
invention.

[0020] The present invention also provides a pharmaceutical composition comprising a producer cell according to the present
invention, together with a pharmaceutically acceptable diluent or carrier.

[0021] By "reducing” we mean that the chance of an event occurring is reduced compared to a comparable population havingg
the wild-type gag-pol sequence. Within a population the chance of an event occurring may be prevented for an individual
retrovirus vector or particle.

Detailed Description of the Invention

[0022] Various preferred features and embodiments of the present invention will now be described by way of non-limiting
example.

[0023] The present invention employs the concept of codon optimisation.

[0024] Codon optimisation has previously been described in our WO99/41397 as a means of overcoming the Rev/RRE
requirement for export and to enhance RNA stability. The alterations to the coding sequences for the viral components improve
the sequences for codon usage in the mammalian cells or other cells which are to act as the producer cells for retroviral vector
particle production. This improvement in codon usage is referred to as "codon optimisation". Many viruses, including HV and
other lentiviruses, use a large number of rare codons and by changing these to correspond to commonly used mammalian
codons, increased expression of the packaging components in mammalian producer cells can be achieved. Codon usage tables
are known in the art for mammalian cells, as well as for a variety of other organisms.

[0025] By virtue of alterations in their sequences, the nucleotide sequences encoding the packaging components of the viral
particles required for assembly of viral particles in the producer cells/packaging cells have RNA instability sequences (INS)
eliminated from them. At the same time, the amino acid coding sequence for the packaging components is retained so that the
viral components encoded by the sequences remain the same, or at least sufficiently similar that the function of the packaging
components is not compromised.

[0026] The term "viral polypeptide required for the assembly of viral particles" means a polypeptide normally encoded by the viral
genome to be packaged into viral particles, in the absence of which the viral genome cannot be packaged. For example, in the
context of retroviruses such polypeptides would include gag-pol and env. The term "packaging component” is also included within
this definition.

[0027] As discussed in our WO99/326486, the sequence requirements for packaging HIV vector genomes are complex. The HIV-1
packaging signal encompasses the splice donor site and contains a portion of the 5'-untranslated region of the gag gene, which
has a putative secondary structure containing 4 short stem-loops. However, additional sequences elsewhere in the genome are
also known to be important for efficient encapsidation of HIV. For example, the first 350 bps of the gag protein coding sequence
may contribute to efficient packaging. Thus, for construction of HIV-1 vectors capable of expressing heterologous genes, a
packaging signal extending to 350 bps of the gag protein-coding region has been used on the vector genome. We have now
found that codon optimisation of the gag coding region on the packaging vector, at least in the region into which the packaging
signal extends, also has the effect of disrupting packaging of the vector genome. Thus codon optimisation is a novel method of
obtaining a replication defective viral particle.

[0028] Also as disclosed in WO99/32646, the structure of the packaging signal in equine lentiviruses is different from that of HIV.
Instead of a short sequence of 4 stem loops together with a packaging signal extending to 350 bps of the gag protein-coding
region, we have found that in equine lentiviruses the packaging signal may not extend as far into the gag protein-coding region as
may have been thought.
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[0029] In one aspect only codons relating to the packaging signal are codon optimised. Thus, in one aspect, codon optimisation
extends to at least the first 350 bps of the gag protein coding region. In equine lentiviruses, at least, codon optimisation extends
to at least nucleotide 300 of the gag coding region, more preferably to at least nucleotide 150 of the gag coding region. Although
not optimal, codon optimisation could extend to, say, only the first 109 nucleotides of the gag coding region. It may also be
possible for codon optimisation to extend to only the first codon of the gag coding region.

[0030] However, in the present invention the sequences are codon optimised in their entirety, with the exception of the sequence
encompassing the frameshift site. The gag-pol gene comprises two overlapping reading frames encoding gag and pol proteins
respectively. The expression of both proteins depends on a frameshift during translation. This frameshift occurs as a result of
ribosome "slippage" during translation. This slippage is thought to be caused at least in part by ribosome-stalling RNA secondary
structures. Such secondary structures exist downstream of the frameshift site in the gag-pof gene. For HIV, the region of overlap
extends from nucleotide 1222 downstream of the beginning of gag (wherein nucleotide 1 is the A of the gag ATG) to the end of
gag (nt 1503). Consequently, a 281 bp fragment spanning the frameshift site and the overlapping region of the two reading
frames is preferably not codon optimised. Retaining this fragment will enable more efficient expression of the gag-pol proteins.

[0031] Derivations from optimal codon usage may be made, for example, in order to accommodate convenient restriction sites,
and conservative amino acid changes may be introduced into the gag-pol proteins.

[0032] In a highly preferred embodiment, codon optimisation was based on lightly expressed mammalian genes. The third and
sometimes the second and third base may be changed. An example of a codon usage table is given in Figure 3b.

[0033] Due to the degenerate nature of the Genetic Code, it will be appreciated that numerous gag-pol sequences can be
achieved by a skilled worker. Also there are many retroviral variants described and which can be used as a starting point for
generating a codon optimised gag-pol sequence. Lentiviral genomes can be quite variable. For example there are many quasi-
species of HIV-1 which are still functional. This is also the case for EIAV. These variants may be used to enhance particular parts
of the transduction process. Examples of HIV-1 variants may be found at http://hiv-web.lanl.gov. Details of EIAV clones may be
found at the NCBI database: http://www.ncbi.nim.nih.gov.

[0034] As codon optimisation may result in disruption of RNA secondary structures such as the packaging signal, it will be
appreciated that any endogenous packaging signal upstream of the gag initiation codon could be retained without compromising
safety.

[0035] An additional advantage of codon optimising packaging components is that this can increase gene expression. In
particular, it can render gag-pol expression Rev independent. In order to enable the use of anti-rev or RRE factors in the
retroviral vector, however, it would be necessary to render the viral vector generation system totally Rev/RRE independent (5).
Thus, the genome also needs to be modified. This is achieved by optimising vector genome components. Advantageously, these
modifications also lead to the production of a safer system absent of all accessory proteins both in the producer and in the
transduced cell, and are described below.

[0036] As described above, the packaging components for a retroviral vector include expression products of gag, pol/ and env
genes. In addition, efficient packaging depends on a short sequence of 4 stem loops followed by a partial sequence from gag and
env (the "packaging signal"). Thus, inclusion of a deleted gag sequence in the retroviral vector genome (in addition to the full gag
sequence on the packaging construct) will optimise vector titre. To date efficient packaging has been reported to require from 255
to 360 nucleotides of gag in vectors that still retain env sequences, or about 40 nucleotides of gag in a particular combination of
splice donor mutation, gag and env deletions. We have surprisingly found that a deletion of up to 360 nucleotides in gag leads to
an increase in vector titre. Further deletions resulted in lower titres. Additional mutations at the major splice donor site upstream
of gag were found to disrupt packaging signal secondary structure and therefore lead to decreased vector titre. Thus, preferably,
the retroviral vector genome includes a gag sequence from which up to 360 nucleotides have been removed.

[0037] We therefore allow the preparation of a so-called "minimal" system in which all of the accessory genes may be removed.
In HIV these accessory genes, are vpr, wif, tat, nef, vou and rev. Similarly, in other lentiviruses the analogous accessory genes
normally present in the lentivirus may be removed. For the avoidance of doubt, however, we would mention that the present
invention also extends to systems, particles and vectors in which one or more of these accessory genes is present and in any
combination.

[0038] The term "viral vector" refers to a nucleotide construct comprising a viral genome capable of being transcribed in a host
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cell, which genome comprises sufficient viral genetic information to allow packaging of the viral RNA genome, in the presence of
packaging components, into a viral particle capable of infecting a target cell. Infection of the target cell includes reverse
transcription and integration into the target cell genome, where appropriate for particular viruses. The viral vector in use typically
carries heterologous coding sequences (nucleotides of interest or "NOIs") which are to be delivered by the vector to the target
cell, for example a first nucleotide sequence encoding a ribozyme. By "replication defective" we mean that a viral vector is
incapable of independent replication to produce infectious viral particles within the final target cell.

[0039] The term "viral vector system" is intended to mean a kit of parts which can be used when combined with other necessary
components for viral particle production to produce viral particles in host cells. For example, an NOI may typically be present in a
plasmid vector construct suitable for cloning the NOI into a viral genome vector construct. When combined in a kit with a further
nucleotide sequence, which will also typically be present in a separate plasmid vector construct, the resulting combination of
plasmid containing the NOI and plasmid containing the further nucleotide sequence comprises the essential elements of the
invention. Such a kit may then be used by the skilled person in the production of suitable viral vector genome constructs which
when transfected into a host cell together with the plasmid containing the further nucleotide sequence, and optionally nucleic acid
constructs encoding other components, required for viral assembly, will lead to the production of infectious viral particles.

[0040] Alternatively, the further nucleotide sequence may be stably present within a packaging cell line that is included in the kit.

[0041] The kit may include the other components needed to produce viral particles, such as host cells and other plasmids
encoding essential viral polypeptides required for viral assembly. By way of example, the kit may contain (i) a plasmid containing
an NOI and (ii) a plasmid containing a further nucleotide sequence encoding a modified retroviral gag-pol construct which has
been codon optimised for expression in a producer of choice. Optional components would then be (a) a retroviral genome
construct with suitable restriction enzyme recognition sites for cloning the NOI into the viral genome, optionally with at least a
partial gag sequence; (b) a plasmid encoding a VSV-G env protein. Alternatively, nucleotide sequence encoding viral
polypeptides required for assembly of viral particles may be provided in the kit as packaging cell lines comprising the nucleotide
sequences, for example a VSV-G expressing cell line.

[0042] The term "viral vector production system” refers to the viral vector system described above wherein the NOI has already
been inserted into a suitable viral vector genome.

[0043] In the present invention, several terms are used interchangeably. Thus, "virion", "virus", "viral, particle”", "retroviral
particle”, "retrovirus", and "vector particle" mean virus and virus-like particles that are capable of introducing a nucleic acid into a
cell through a viral-like entry mechanism. Such vector particles can, under certain circumstances, mediate the transfer of NOIs
into the cells they infect. Aretrovirus is capable of reverse transcribing its genetic material into DNA and incorporating this genetic

material into a target cell's DNA upon transduction. Such cells are designated herein as "target cells".

[0044] As used herein the term "target cell" simply refers to a cell which the regulated retroviral vector of the present disclosure,
whether native or targeted, is capable of infecting or transducing.

[0045] A lentiviral vector particle for use according to the invention will be capable of transducing cells which are slowly-dividing,
and which non-lentiviruses such as MLV would not be able to efficiently transduce. Slowly-dividing cells divide once in about every
three to four days including certain tumour cells. Although tumours contain rapidly dividing cells, some tumour cells especially

those in the centre of the tumour, divide infrequently.

[0046] Alternatively the target cell may be a growth-arrested cell capable of undergoing cell division such as a cell in a central
portion of a tumour mass or a stem cell such as a haematopoietic stem cell or a CD34-positive cell.

[0047] As a further alternative, the target cell may be a precursor of a differentiated cell such as a monocyte precursor, a CD33-
positive cell, or a myeloid precursor.

[0048] As a further alternative, the target cell may be a differentiated cell such as a neuron, astrocyte, glial cell, microglial cell,
macrophage, monocyte, epithelial cell, endothelial cell, hepatocyte, spermatocyte, spermatid or spermatozoa.

[0049] Target cells may be transduced either in vitro after isolation from a human individual or may be transduced directly in vivo.
[0050] Viral vectors for use according to the invention are HIV vectors.

[0051] The term "derivable" is used in its normal sense as meaning a nucleotide sequence such as an LTR or a part thereof
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which need not necessarily be obtained from a vector such as a retroviral vector but instead could be derived therefrom. By way
of example, the sequence may be prepared synthetically or by use of recombinant DNA techniques.

[0052] Details on the genomic structure of some retroviruses may be found in the art. By way of example, details on HIV, and Mo-
MLV may be found from the NCBI Genbank (Genome Accession Nos. AF033819 and AF033811, respectively). Details of HIV
variants may also be found at http://hiv-web.lanl.gov. Details of EIAV variants may be found through http://www.ncbi.nim.nih.gov.

[0053] The basic structure of a retrovirus genome is a 5' LTR and a 3' LTR, between or within which are located a packaging
signal to enable the genome to be packaged, a primer binding site, integration sites to enable integration into a host cell genome
and gag, pol and env genes encoding the packaging components - these are polypeptides required for the assembly of viral
particles. More complex retroviruses have additional features, such as revand RRE sequences in HIV, which enable the efficient
export of RNA transcripts of the integrated provirus from the nucleus to the cytoplasm of an infected target cell.

[0054] In the provirus, these genes are flanked at both ends by regions called long terminal repeats (LTRs). The LTRs are
responsible for proviral integration, and transcription. LTRs also serve as enhancer-promoter sequences and can control the
expression of the viral genes. Encapsidation of the retroviral RNAs occurs by virtue of a psi sequence, which it has been
disclosed in respect of HIV, at least, is located at the 5' end of the viral genome.

[0055] The LTRs themselves are identical sequences that can be divided into three elements, which are called U3, R and U5. U3
is derived from the sequence unique to the 3' end of the RNA. R is derived from a sequence repeated at both ends of the RNA
and U5 is derived from the sequence unique to the 5' end of the RNA. The sizes of the three elements can vary considerably
among different retroviruses.

[0056] In a defective retroviral vector genome gag, po/ and env may be absent or not functional. The R regions at both ends of
the RNA are repeated sequences. U5 and U3 represent unique sequences at the 5' and 3' ends of the RNA genome respectively.

[0057] As discussed above, in a typical retroviral vector for use in gene therapy, at least part of one or more of the gag, pol and
env protein coding regions essential for replication may be removed from the viral vector. This makes the retroviral vector
replication-defective. The removed portions may even be replaced by a nucleotide sequence of interest (NOI), as in the present
invention, to generate a virus capable of integrating its genome into a host genome but wherein the modified viral genome is
unable to propagate itself due to a lack of structural proteins. When integrated in the host genome, expression of the NOI occurs -
resulting in, for example, a therapeutic and/or a diagnostic effect. Thus, the transfer of an NOI into a site of interest is typically
achieved by: integrating the NOI into the recombinant viral vector; packaging the modified viral vector into a virion coat; and
allowing transduction of a site of interest - such as a targeted cell or a targeted cell population.

[0058] A minimal retroviral genome for use in the present invention may therefore comprise (5') R - U5 - one or more NOIs - U3-R
(3'). However, the plasmid vector used to produce the retroviral genome within a host cell/packaging cell will also include
transcriptional regulatory control sequences operably linked to the retroviral genome to direct transcription of the genome in a
host cell/packaging cell. These regulatory sequences may be the natural sequences associated with the transcribed retroviral
sequence, i.e. the 5' U3 region, or they may be a heterologous promoter such as another viral promoter, for example the CMV
promoter.

[0059] Some retroviral genomes require additional sequences for efficient virus production. For example, in the case of HV, rev
and RRE sequence should be included. However, we have found that the requirement for rev and RRE can be reduced or
eliminated by codon optimisation. As expression of the codon optimised gag-pol is REV independent, RRE can be removed from
the gag-pol expression cassette, thus removing any potential for recombination with any RRE contained on the vector genome.

[0060] Once the retroviral vector NOIs sequences need to be expressed. In a retrovirus, the promoter is located in the 5' LTR U3
region of the provirus. In retroviral vectors, the promoter driving expression of a therapeutic gene may be the native retroviral
promoter in the 5' U3 region, or an alternative promoter engineered into the vector. The alternative promoter may physically
replace the 5' U3 promoter native to the retrovirus, or it may be incorporated at a different place within the vector genome such as
between the LTRs.

[0061] Thus, the NOI will also be operably linked to a transcriptional regulatory control sequence to allow transcription of the first
nucleotide sequence to occur in the target cell. The control sequence will typically be active in mammalian cells. The control
sequence may, for example, be a viral promoter such as the natural viral promoter or a CMV promoter or it may be a mammalian
promoter. It is particularly preferred to use a promoter that is preferentially active in a particular cell type or tissue type in which
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the virus to be treated primarily infects. Thus, in one embodiment, a tissue-specific regulatory sequences may be used. The
regulatory control sequences driving expression of the one or more first nucleotide sequences may be constitutive or regulated
promoters.

[0062] The term "operably linked" denotes a relationship between a regulatory region (typically a promoter element, but may
include an enhancer element) and the coding region of a gene, whereby the transcription of the coding region is under the
control of the regulatory region.

[0063] As used herein, the term "enhancer" includes a DNA sequence which binds other protein components of the transcription
initiation complex and thus facilitates the initiation of transcription directed by its associated promoter.

[0064] In one preferred embodiment of the present invention, the enhancer is an ischaemic like response element (ILRE).

[0065] The term "ischaemia like response element" - otherwise written as ILRE - includes an element that is responsive to or is
active under conditions of ischaemia or conditions that are like ischaemia or are caused by ischaemia. By way of example,
conditions that are like ischaemia or are caused by ischaemia include hypoxia and/or low glucose concentration(s).

[0066] The term "hypoxia" means a condition under which a particular organ or tissue receives an inadequate supply of oxygen.

[0067] Ischaemia can be an insufficient supply of blood to a specific organ or tissue. A consequence of decreased blood supply
is an inadequate supply of oxygen to the organ or tissue (hypoxia). Prolonged hypoxia may result in injury-to the affected organ
or tissue.

[0068] A preferred ILRE is a hypoxia response element (HRE).

[0069] In one preferred aspect of the present invention, there is hypoxia or ischaemia regulatable expression of the retroviral
vector components. In this regard, hypoxia is a powerful regulator of gene expression in a wide range of different cell types and
acts by the induction of the activity of hypoxia-inducible transcription factors such as hypoxia inducible factor-1 (HIV-1; 6), which
bind to cognate DNA recognition sites, the hypoxia-responsive elements (HREs) on various gene promoters. Dachs ef al (7) have
used a multimeric form of the HRE from the mouse phosphoglycerate kinase-1 (PGK-1) gene (8) to control expression of both
marker and therapeutic genes by human fibrosarcoma cells in response to hypoxa in vitro and within solid tumours in vivo (7 ibid).

[0070] Hypoxia response enhancer elements (HREEs) have also been found in association with a number of genes including the
erythropoietin (EPO) gene (9; 10). Other HREEs have been isolated from regulatory regions of both the muscle glycolytic enzyme
pyruvate kinase (PKM) gene (11), the human muscle-specific f-enolase gene (ENO3; 12) and the endothelin-1 (ET-1) gene (13).

[0071] Preferably the HRE for use according to the present invention is selected from, for example, the erythropoietin HRE
element (HREE1), muscle pyruvate kinase (PKM), HRE element, phosphoglycerate kinase (PGK) HRE, B-enolase (enolase 3;
ENO3) HRE element, endothelin-1 (ET-1)HRE element and metallothionein Il (MTIl) HRE element.

[0072] Preferably the ILRE is used in combination with a transcriptional regulatory element, such as a promoter, which
transcriptional regulatory element is preferably active in one or more selected cell type(s), preferably being only active in one cell

type.

[0073] As outlined above, this combination aspect is called a responsive element.

[0074] Preferably the responsive element comprises at least the ILRE as herein defined.

[0075] Non-limiting examples of such a responsive element are presented as OBHRE1 and XiaMac. Another non-limiting example
includes the ILRE in use in conjunction with an MLV promoter and/or a tissue restricted ischaemic responsive promoter. These
responsive elements are disclosed in W099/15684.

[0076] Other examples of suitable tissue restricted promoters/enhancers are those which are highly active in tumour cells such
as a promoter/enhancer from a MUC1 gene, a CEA gene or a 5T4 antigen gene. The alpha-fetoprotein (AFP) promoter is also a
tumour-specific promoter. One preferred promoter-enhancer combination is a human cytomegalovirus (hCMV) major immediate

early (MIE) promoter/enhancer combination.

[0077] The term "promoter” is used in the normal sense of the art, e.g. an RNA polymerase binding site.
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[0078] The promoter may be located in the retroviral 5' LTR to control the expression of a ¢cDNA encoding an NOI, and/or gag-
pol proteins.

[0079] Preferably the NOI and/or gag-pol proteins are capable of being expressed from the retrovirus genome such as from
endogenous retroviral promoters in the long terminal repeat (LTR).

[0080] Preferably the NOI and/or gag-pol proteins are expressed from a heterologous promoter to which the heterologous gene
or sequence, and/or codon optimised gag-pol sequence is operably linked.

[0081] Alternatively, the promoter may be an internal promoter.

[0082] Preferably the NOI is expressed from an internal promoter.

[0083] Vectors containing internal promoters have also been widely used to express multiple genes. An internal promoter makes
it possible to exploit promoter/enhancer combinations other than those found in the viral LTR for driving gene expression. Multiple
internal promoters can be included in a retroviral vector and it has proved possible to express at least three different cDNAs each
from its own promoter (14). Internal ribosomal entry site (IRES) elements have also been used to allow translation of multiple
coding regions from either a single mRNA or from fusion proteins that can then be expressed from an open reading frame.

[0084] The promoter may be constitutively efficient, or may be tissue or temporally restricted in their activity.

[0085] Preferably the promoter is a constitutive promoter such as CMV.

[0086] Preferably the promoters are tissue specific. That is, they are capable of driving transcription of a NOI or NOI(s) in one
tissue while remaining largely "silent” in other tissue types.

[0087] The term "tissue specific" means a promoter which is not restricted in activity to a single tissue type but which
nevertheless shows selectivity in that they may be active in one group of tissues and less active or silent in another group.

[0088] The level of expression of an NOI or NOIs under the control of a particular promoter may be modulated by manipulating
the promoter region. For example, different domains within a promoter region may possess different gene regulatory activities.
The roles of these different regions are typically assessed using vector constructs having different variants of the promoter with
specific regions deleted (that is, deletion analysis). This approach may be used to identify, for example, the smallest region
capable of conferring tissue specificity or the smallest region conferring hypoxia sensitivity.

[0089] A number of tissue specific promoters, described above, may be particularly advantageous in practising the present
invention. In most instances, these promoters may be isolated as convenient restriction digestion fragments suitable for cloning in
a selected vector. Alternatively, promoter fragments may be isolated using the polymerase chain reaction. Cloning of the amplified

fragments may be facilitated by incorporating restriction sites at the 5' end of the primers.

[0090] The NOI or NOIs may be under the expression control of an expression regulatory element, such as a promoter and
enhancer.

[0091] Preferably the ischaemic responsive promoter is a tissue restricted ischaemic responsive promoter.

[0092] Preferably the tissue restricted ischaemic responsive promoter is a macrophage specific promoter restricted by
repression.

[0093] Preferably the tissue restricted ischaemic responsive promoter is an endothelium specific promoter.
[0094] Preferably the regulated retroviral vector of the present invention is an ILRE regulated retroviral vector.

[0095] Preferably the regulated retroviral vector for use according to the present invention is an ILRE
regulated lentiviral vector.

[0096] Preferably the regulated retroviral vector for use according to the present invention is an
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autoregulated hypoxia responsive lentiviral vector.

[0097] Preferably the regulated retroviral vector for use according to the present invention is regulated by
glucose concentration.

[0098] For example, the glucose-regulated proteins (grp's) such as grp78 and grp94 are highly conserved proteins known to be
induced by glucose deprivation (15). The grp 78 gene is expressed at low levels in most normal healthy tissues under the
influence of basal level promoter elements but has at least two critical "stress inducible regulatory elements" upstream of the
TATA element (15 ibid; 16). Attachment to a truncated 632 base pair sequence of the 5'end of the grp78 promoter confers high
inducibility to glucose deprivation on reporter genes in vitro (16 ibid). Furthermore, this promoter sequence in retroviral vectors
was capable of driving a high level expression of a reporter gene in tumour cells in murine fibrosarcomas, particularly in central
relatively ischaemic/fibrotic sites (16 ibid).

[0099] The regulated retroviral vector for use according to the present invention is a self-inactivating
(SIN) vector.

[0100] By way of example, self-inactivating retroviral vectors have been constructed by deleting the transcriptional enhancers or
the enhancers and promoter in the U3 region of the 3' LTR. After a round of vector reverse transcription and integration, these
changes are copied into both the 5' and the 3' LTRs producing a transcriptionally inactive provirus (17; 18; 19; 20). However, any
promoter(s) internal to the LTRs in such vectors will still be transcriptionally active. This strategy has been employed to eliminate
effects of the enhancers and promoters in the viral LTRs on transcription from internally placed genes. Such effects include
increased transcription (21) or suppression of transcription (22). This strategy can also be used to eliminate downstream
transcription from the 3' LTR into genomic DNA (23). This is of particular concern in human gene therapy where it is of critical
importance to prevent the adventitious activation of an endogenous oncogene.

[0101] As discussed above, replication-defective retroviral vectors are typically propagated, for example to prepare suitable titres
of the retroviral vector for subsequent transduction, by using a combination of a packaging or helper cell line and the recombinant
vector. That is to say, that the three packaging proteins can be provided in trans.

[0102] In general a "packaging cell line" contains one or more of the retroviral gag, pol and env genes. In the present invention it
contains codon optimised gag-pol/ genes, and an env gene. The packaging cell line produces the proteins required for packaging
retroviral DNA but it cannot bring about encapsidation. Conventionally this has been achieved through lack of a psi region.
However, when a recombinant vector carrying an NOI and a psf region is introduced into the packaging cell line, the helper
proteins can package the psi-positive recombinant vector to produce the recombinant virus stock. This virus stock can be used to
transduce cells to introduce the NOI into the genome of the target cells. Conventionally a psi packaging signal, called psi plus,
has been used that contains additional sequences spanning from upstream of the splice donor to downstream of the gag start
codon (24) since this has been shown to increase viral titres.

[0103] The recombinant virus whose genome lacks all genes required to make viral proteins can tranduce only once and cannot
propagate. These viral vectors which are only capable of a single round of transduction of target cells are known as replication
defective vectors. Hence, the NOI is introduced into the host/target cell genome without the generation of potentially harmful
retrovirus. A summary of the available packaging lines is presented in Coffin et al., 1997 (bid).

[0104] The retroviral packaging cell line is preferably in the form of a transiently transfected cell line. Transient transfections may
advantageously be used to measure levels of vector production when vectors are being developed. In this regard, transient
transfection avoids the longer time required to generate stable vector-producing cell lines and may also be used if the vector or
retroviral packaging components are toxic to cells. Components typically used to generate retroviral vectors include a plasmid
encoding the gag-pol proteins, a plasmid encoding the env protein and a plasmid containing an NOI. Vector production involves
transient transfection of one or more of these components into cells containing the other required components. If the vector
encodes toxic genes or genes that interfere with the replication of the host cell, such as inhibitors of the cell cycle or genes that
induce apotosis, it may be difficult to generate stable vector-producing cell lines, but transient transfection can be used to
produce the vector before the cells die. Also, cell lines have been developed using transient transfection that produce vector titre
levels that are comparable to the levels obtained from stable vector-producing cell lines (25).

[0105] Producer cells/packaging cells can be of any suitable cell type. Producer cells are generally mammalian cells but can be,
for example, insect cells. A producer cell may be a packaging cell containing the virus structural genes, normally integrated into its
genome into which the regulated retroviral vectors of the present invention are introduced. Alternatively the producer cell may be
transfected with nucleic acid sequences encoding structural components, such as codon optimised gag-pol and env on one or
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more vectors such as plasmids, adenovirus vectors, herpes viral vectors or any method known to deliver functional DNA into
target cells. The vectors for use according to the present invention are then introduced into the packaging cell by the methods of
the present invention.

[0106] As used herein, the term "producer cell" or "vector producing cell" refers to a cell which contains all the elements
necessary for production of regulated retroviral vector particles and regulated retroviral delivery systems.

[0107] Preferably, the producer cell is obtainable from a stable producer cell line. Preferably, the producer cell is obtainable from
a derived stable producer cell line.

[0108] Preferably, the producer cell is obtainable from a derived producer cell line As used herein, the term "derived producer
cell line" is a transduced producer cell line which has been screened and selected for high expression of a marker gene. Such cell
lines contain retroviral insertions in integration sites that support high level expression from the retroviral genome. The term
"derived producer cell line" is used interchangeably with the term "derived stable producer cell line" and the term "stable producer
cell line

[0109] The derived producer cell line is an HIV producer cell line.

[0110] Preferably the envelope protein sequences, and nucleocapsid sequences are all stably integrated in the producer and/or
packaging cell. However, one or more of these sequences could also exist in episomal form and gene expression could occur
from the episome.

[0111] As used herein, the term "packaging cell" refers to a cell which contains those elements necessary for production of
infectious recombinant virus which are lacking in a recombinant viral vector. Typically, such packaging cells contain one or more
vectors which are capable of expressing viral structural proteins (such as codon optimised gag- po/ and env) but they do not
contain a packaging signal.

[0112] The term "packaging signal" which is referred to interchangeably as "packaging sequence" or "psi”is used in reference to
the non-coding, ¢is-acting sequence required for encapsidation of retroviral RNA strands during viral particle formation. In HV-1,
this sequence has been mapped to loci extending from upstream of the major splice donor site (SD) to at least the gag start
codon.

[0113] Packaging cell lines suitable for use with the above-described vector constructs may be readily prepared (see also WO
92/05266), and utilised to create producer cell lines for the production of retroviral vector particles. As already mentioned, a
summary of the available packaging lines is presented in "Retroviruses" (1997 Cold Spring Harbour Laboratory Press Eds: JM
Coffin, SM Hughes, HE Varmus pp 449).

[0114] Also as discussed above, simple packaging cell lines, comprising a provirus in which the packaging signal has been
deleted, have been found to lead to the rapid production of undesirable replication competent viruses through recombination. In
order to improve safety, second generation cell lines have been produced wherein the 3'LTR of the provirus is deleted. In such
cells, two recombinations would be necessary to produce a wild type virus. A further improvement involves the introduction of the
gag-pol genes and the env gene on separate constructs so-called third generation packaging cell lines. These constructs are
introduced sequentially to prevent recombination during transfection (26; 27).

[0115] Preferably, the packaging cell lines are second generation packaging cell lines.
[0116] Preferably, the packaging cell lines are third generation packaging cell lines.

[0117] In these split-construct, third generation cell lines, a further reduction in recombination may be achieved by "codon
wobbling". This technique, based on the redundancy of the genetic code, aims to reduce homology between the separate
constructs, for example between the regions of overlap in the gag-pol and env open reading frames.

[0118] The packaging cell lines are useful for providing the gene products necessary to encapsidate and provide a membrane
protein for a high titre regulated retrovirus vector and regulated nucleic gene delivery vehicle production. When regulated
retrovirus sequences are introduced into the packaging cell lines, such sequences are encapsidated with the nucleocapsid (gag-
pol) proteins and these units then bud through the cell membrane to become surrounded in cell membrane and to contain the
envelope protein produced in the packaging cell line. These infectious regulated retroviruses are useful as infectious units per se
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or as gene delivery vectors.

[0119] The packaging cell may be a cell cultured in vitro such as a tissue culture cell line. Suitable cell lines include but are not
limited to mammalian cells such as murine fibroblast derived cell lines or human cell lines. Preferably the packaging cell line is a
human cell line, such as for example: HEK293, 293-T, TE671, HT1080.

[0120] Alternatively, the packaging cell may be a cell derived from the individual to be treated such as a monocyte, macrophage,
blood cell or fibroblast. The cell may be isolated from an individual and the packaging and vector components administered ex
vivo followed by re-administration of the autologous packaging cells.

[0121] It is highly desirable to use high-titre virus preparations in both experimental and practical applications. Techniques for
increasing viral titre include using a ps/ plus packaging signal as discussed above and concentration of viral stocks. In addition,
the use of different envelope proteins, such as the G protein from vesicular-stomatitis virus has improved titres following

concentration to 109 per ml (28). However, typically the envelope protein will be chosen such that the viral particle will
preferentially infect cells that are infected with the virus which it desired to treat. For example where an HIV vector is being used to
treat HV infection, the env protein used will be the HIV env protein.

[0122] The process of producing a retroviral vector in which the envelope protein is not the native envelope of the retrovirus is
known as "pseudotyping”. Certain envelope proteins, such as MLV envelope protein and vesicular stomatitis virus G (VSV-G)
protein, pseudotype retroviruses very well. Pseudotyping is not a new phenomenon and examples may be found in WO-A-
98/05759, WO-A-98/05754, WO-A-97/17457, WO-A-96/09400, WO-A-91/00047 and (29).

[0123] As used herein, the term "high titre" means an effective amount of a retroviral vector or particle which is capable of
transducing a target site such as a cell.

[0124] As used herein, the term "effective amount" means an amount of a regulated retroviral or lentiviral vector or vector
particle which is sufficient to induce expression of an NOI at a target site.

[0125] Preferably the titre is from at least 108 retrovirus particles per ml, such as from 108 to 107 per ml, more preferably at least

107 retrovirus particles per ml.

[0126] In accordance with the present invention, it is possible to manipulate the viral genome or the regulated retroviral vector
nucleotide sequence, so that viral genes are replaced or supplemented with one or more NOIs which may be heterologous NOIs.

[0127] The term "heterologous" refers to a nucleic acid sequence or protein sequence linked to a nucleic acid or protein
sequence which it is not naturally linked.

[0128] With the present invention, the term NOI (i.e. nucleotide sequence of interest) includes any suitable nucleotide sequence,
which need not necessarily be a complete naturally occurring DNA sequence. Thus, the DNA sequence can be, for example, a
synthetic DNA sequence, a recombinant DNA sequence (i.e. prepared by use of recombinant DNA techniques), a cDNA sequence
or a partial genomic DNA sequence, including combinations thereof. The DNA sequence need not be a coding region. If it is a
coding region, it need not be an entire coding region. In addition, the DNA sequence can be in a sense orientation or in an anti-
sense orientation. Preferably, it is in a sense orientation. Preferably, the DNA is or comprises cDNA.

[0129] The NOI(s) may be any one or more of selection gene(s), marker gene(s) and therapeutic gene(s).

[0130] As used herein, the term "selection gene" refers to the use of a NOI which encodes a selectable marker which may have
an enzymatic activity that confers resistance to an antibiotic or drug upon the cell in which the selectable marker is expressed.

[0131] Many different selectable markers have been used successfully in retroviral vectors. These are reviewed in "retroviruses”
(1997 Cold Spring Harbour Laboratory Press Eds: JM Coffin, SM Hughes, HE Varmus pp 444) and include, but are not limited to,
the bacterial neomycin (neo) and hygromycin phosphotransferase genes which confer resistance to G418 and hygromycin
respectively; a mutant mouse dihydrofolate reductase gene which confers resistance to methotrexate; the bacterial gpt gene
which allows cells to grow in medium containing mycophenolic acid, xanthine and aminopterin; the bacterial hisD gene which
allows cells to grow in medium without histidine but containing histidinol; the multidrug resistance gene (mdr) which confers
resistance to a variety of drugs; and the bacterial genes which confer resistance to puromycin or phleomycin. All of these markers
are dominant selectable and allow chemical selection of most cells expressing these genes. Other selectable markers are not
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dominant in that their use must be in conjunction with a cell line that lacks the relevant enzyme activity. Examples of non-dominant
selectable markers include the thymidine kinase (tk) gene which is used in conjunction with tk cell lines.

[0132] Particularly preferred markers are blasticidin and neomycin, optionally operably linked to a thymidine kinase coding
sequence typically under the transcriptional control of a strong viral promoter such the SV40 promoter.

[0133] In accordance with the present invention, suitable NOI sequences include those that are of therapeutic and/or diagnostic
application such as, but are not limited to: sequences encoding cytokines, chemokines, hormones, antibodies, engineered
immunoglobulin-like molecules, a single chain antibody, fusion proteins, enzymes, immune co-stimulatory molecules,
immunomodulatory molecules, anti-sense RNA, a transdominant negative mutant of a target protein, a toxin, a conditional toxin,
an antigen, a tumour suppressor protein and growth factors, membrane proteins, vasoactive proteins and peptides, anti-viral
proteins and ribozymes, and derivatives therof (such as with an associated reporter group). When included, such coding
sequences may be typically operatively linked to a suitable promoter, which may be a promoter driving expression of a
ribozyme(s), or a different promoter or promoters, such as in one or more specific cell types.

[0134] Suitable NOIs for use in the invention in the treatment or prophylaxis of cancer include NOIs encoding proteins which:
destroy the target cell (for example a ribosomal toxin), act as: tumour suppressors (such as wild-type p53); activators of anti-
tumour immune mechanisms (such as cytokines, co-stimulatory molecules and immunoglobulins); inhibitors of angiogenesis; or
which provide enhanced drug sensitivity (such as pro-drug activation enzymes); indirectly stimulate destruction of target cell by
natural effector cells (for example, strong antigen to stimulate the immune system or convert a precursor substance to a toxc
substance which destroys the target cell (for example a prodrug activating enzyme).

[0135] Examples of prodrugs include but are not limited to etoposide phosphate (used with alkaline phosphatase; 5-
fluorocytosine (with cytosine deaminase); Doxorubin-N-p-hydroxyphenoxyacetamide (with Penicillin-V-Amidase); Para-N-bis (2-
chloroethyl)aminobenzoyl glutamate (with Carboxypeptidase G2); Cephalosporin nitrogen mustard carbamates (with B-
lactamase); SR4233 (with p450 reductase); Ganciclovir (with HSV thymidine kinase); mustard pro-drugs with nitroreductase and
cyclophosphamide or ifosfamide (with cytochrome p450).

[0136] Suitable NOIs for use in the treatment or prevention of ischaemic heart disease include NOIs encoding plasminogen
activators. Suitable NOls for the treatment or prevention of rheumatoid arthritis or cerebral malaria include genes encoding anti-
inflammatory proteins, antibodies directed against tumour necrosis factor (TNF) alpha, and anti-adhesion molecules (such as
antibody molecules or receptors specific for adhesion molecules).

[0137] The expression products encoded by the NOIs may be proteins which are secreted from the cell. Alternatively the NOI
expression products are not secreted and are active within the cell. In either event, it is preferred for the NOI expression product
to demonstrate a bystander effect or a distant bystander effect; that is the production of the expression product in one cell
leading to the killing of additional, related cells, either neighbouring or distant (e.g. metastatic), which possess a common
phenotype. Encoded proteins could also destroy bystander tumour cells (for example with secreted antitumour antibody-ribosomal
toxin fusion protein), indirectly stimulated destruction of bystander tumour cells (for example cytokines to stimulate the immune
system or procoagulant proteins causing local vascular occlusion) or convert a precursor substance to a toxic substance which
destroys bystander tumour cells (eg an enzyme which activates a prodrug to a diffusible drug). Also, the delivery of NOI(s)
encoding antisense transcripts or ribozymes which interfere with expression of cellular genes for tumour persistence (for example
against aberrant myc transcripts in Burkitts lymphoma or against ber-abl transcripts in chronic myeloid leukemia. The use of
combinations of such NOIs is also envisaged.

[0138] The NOI or NOIs for use in the present invention may also comprise one or more cytokine-encoding NOls. Suitable
cytokines and growth factors include but are not limited to: ApoE, Apo-SAA, BDNF, Cardiotrophin-1, EGF, ENA-78, Eotaxin,
Eotaxin-2, Exodus-2, FGF-acidic, FGF-basic, fibroblast growth factor-10 (30). FLT3 ligand, Fractalkine (CX3C), GDNF, G-CSF,
GM-CSF, GF-B1, insulin, IFN-y, IGF-I, IGF-Il, IL-1a, IL-1B, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL.-8 (72 a.a.), IL-8 (77 a.a.), IL-9, IL-10,
IL-11, IL-12, IL-13, IL-15, IL-16, IL-17, IL-18 (IGIF), Inhibin a, Inhibin {3, IP-10, keratinocyte growth factor-2 (KGF-2), KGF, Leptin,
LIF, Lymphotactin, Mullerian inhibitory substance, monocyte colony inhibitory factor, monocyte attractant protein (30 ibid), M-CSF,
MDC (67 a.a.), MDC (69 a.a.), MCP-1 (MCAF), MCP-2, MCP-3, MCP-4, MDC (67 a.a.), MDC (69 a.a.), MIG, MIP-1a, MIP-13, MIP-
3a, MIP-3B, MIP-4, myeloid progenitor inhibitor factor-1 (MPIF-1 ), NAP-2, Neurturin, Nerve growth factor, 3-NGF, NT-3, NT-4,
Oncostatin M, PDGF-AA, PDGF-AB, PDGF-BB, PF-4, RANTES, SDF 1a, SDF 1B, SCF, SCGF, stem cell factor (SCF), TARC, TGF-
a, TGF-B, TGF-B2, TGF-B3, tumour necrosis factor (TNF), TNF-a, TNF-B, TNIL-1, TPO, VEGF, GCP-2, GRO/MGSA, GRO-B,
GRO-y, HCC1, 1-309.

[0139] The NOI or NOIs may be under the expression control of an expression regulatory element, such as a promoter and/or a
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promoter enhancer as known as "responsive elements"”.

[0140] When the regulated retroviral vector particles are used to transfer NOIs into cells which they transduce, such vector
particles also designated "viral delivery systems" or "retroviral delivery systems". Viral vectors, including retroviral vectors, have
been used to transfer NOIs efficiently by exploiting the viral transduction process. NOIs cloned into the retroviral genome can be
delivered efficiently to cells susceptible to transduction by a retrovirus. Through other genetic manipulations, the replicative
capacity of the retroviral genome can be destroyed. The vectors introduce new genetic material into a cell but are unable to
replicate.

[0141] The regulated retroviral vector for use according to the present invention can be delivered by viral or non-viral
techniques. Non-viral delivery systems include but are not limted to DNA transfection methods. Here, transfection includes a
process using a non-viral vector to deliver a gene to a target mammalian cell.

[0142] Typical transfection methods include electroporation, DNA biolistics, lipid-mediated transfection, compacted DNA-
mediated transfection, liposomes, immunoliposomes, lipofectin, cationic agent-mediated, cationic facial amphiphiles (CFAs) (31),
multivalent cations such as spermine, cationic lipids or polylysine, 1, 2,-bis (oleoyloxy)-3-(trimethylammonio) propane (DOTAP)-
cholesterol complexes (32) and combinations thereof.

[0143] Viral delivery systems include but are not limited to adenovirus vector, an adeno-associated viral (AAV) vector, a herpes
viral vector, a retroviral vector, a lentiviral vector, or a baculoviral vector. These viral delivery systems may be configured as a
split-intron vector. A split intron vector is described in WO 99/15683.

[0144] Other examples of vectors include ex vivo delivery systems, which include but are not limited to DNA transfection methods
such as electroporation, DNA biolistics, lipid-mediated transfection, compacted DNA-mediated transfection.

[0145] The vector may be a plasmid DNA vector. Alternatively, the vector may be a recombinant viral vector. Suitable
recombinant viral vectors include adenovirus vectors, adeno-associated viral (AAV) vectors, Herpes-virus vectors, or retroviral
vectors, lentiviral vectors or a combination of adenoviral and lentiviral vectors. In the case of viral vectors, gene delivery is
mediated by viral infection of a target cell.

[0146] If the features of adenoviruses are combined with the genetic stability of retro/lentiviruses then essentially the adenovirus
can be used to transduce target cells to become transient retroviral producer cells that could stably infect neighbouring cells.

[0147] Also disclosed is a pharmaceutical composition for treating an individual by gene therapy, wherein the composition
comprises a therapeutically effective amount of a regulated retroviral vector as described. The pharmaceutical composition may
be for human or animal usage. Typically, a physician will determine the actual dosage which will be most suitable for an individual
subject and it will vary with the age, weight and response of the particular patient.

[0148] The composition may optionally comprise a pharmaceutically acceptable carrier, diluent, excipient or adjuvant. The choice
of pharmaceutical carrier, excipient or diluent can be selected with regard to the intended route of administration and standard
pharmaceutical practice. The pharmaceutical compositions may comprise as - or in addition to - the carrier, excipient or diluent
any suitable binder(s), lubricant(s), suspending agent(s), coating agent(s), solubilising agent(s), and other carrier agents that
may aid or increase the viral entry into the target site (such as for example a lipid delivery system).

[0149] Where appropriate, the pharmaceutical compositions can be administered by any one or more of: minipumps; inhalation,
in the form of a suppository or pessary, topically in the form of a lotion, solution, cream, ointment or dusting powder, by use of a
skin patch, orally in the form of tablets containing excipients such as starch or lactose, or in capsules or ovules either alone or in
admixture with excipients, or in the form of elixirs, solutions or suspensions containing flavouring or colouring agents, or they can
be injected parenterally, for example intracavernosally, intravenously, intramuscularly or subcutaneously. For parenteral
administration, the compositions may be best used in the form of a sterile aqueous solution which may contain other substances,
for example enough salts or monosaccharides to make the solution isotonic with blood. For buccal or sublingual administration the
compositions may be administered in the form of tablets or lozenges which can be formulated in a conventional manner.

[0150] The present invention is believed to have a wide therapeutic applicability - depending on inter alia the selection of the one
or more NOls.

[0151] For example, the present invention may be useful in the treatment of the disorders listed in WO-A-98/05635. For ease of
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reference, part of that list is now provided: cancer, inflammation or inflammatory disease, dermatological disorders, fever,
cardiovascular effects, haemorrhage, coagulation and acute phase response, cachexia, anorexia, acute infection, HIV infection,
shock states, graft-versus-host reactions, autoimmune disease, reperfusion injury, meningitis, migraine and aspirin-dependent
anti-thrombosis; tumour growth, invasion and spread, angiogenesis, metastases, malignant, ascites and malignant pleural
effusion; cerebral ischaemia, ischaemic heart disease, osteoarthritis, rheumatoid arthritis, osteoporosis, asthma, multiple
sclerosis, neurodegeneration, Alzheimer's disease, atherosclerosis, stroke, vasculitis, Crohn's disease and ulcerative colitis;
periodontitis, gingivitis; psoriasis, atopic dermatitis, chronic ulcers, epidermolysis bullosa; corneal ulceration, retinopathy and
surgical wound healing; rhinitis, allergic conjunctivitis, eczema, anaphylaxis; restenosis, congestive heart failure, endometriosis,
atherosclerosis or endosclerosis.

[0152] In addition, or in the alternative, the present invention may be useful in the treatment of disorders listed in WO-A-
98/07859. For ease of reference, part of that list is now provided: cytokine and cell proliferation/differentiation activity;
immunosuppressant or immunostimulant activity (e.g. for treating immune deficiency, including infection with human immune
deficiency virus; regulation of lymphocyte growth; treating cancer and many autoimmune diseases, and to prevent transplant
rejection or induce tumour immunity); regulation of haematopoiesis, e.g. treatment of myeloid or lymphoid diseases; promoting
growth of bone, cartilage, tendon, ligament and nerve tissue, e.g. for healing wounds, treatment of burns, ulcers and periodontal
disease and neurodegeneration; inhibition or activation of follicle-stimulating hormone (modulation of fertility);
chemotactic/chemokinetic activity (e.g. for mobilising specific cell types to sites of injury or infection); haemostatic and thromtiolytic
activity (e.g. for treating haemophilia and stroke); antiinflammatory activity (for treating e.g. septic shock or Crohn's disease); as
antimicrobials; modulators of e.g. metabolism or behaviour; as analgesics; treating specific deficiency disorders; in treatment of
e.g. psoriasis, in human or veterinary medicine.

[0153] In addition, or in the alternative, the present invention may be useful in the treatment of disorders listed in WO-A-
98/09985. For ease of reference, part of that list is now provided: macrophage inhibitory and/or T cell inhibitory activity and thus,
anti-inflammatory activity; anti-immune activity, i.e. inhibitory effects against a cellular and/or humoral immune response, including
a response not associated with inflammation; inhibit the ability of macrophages and T cells to adhere to extracellular matrix
components and fibronectin, as well as up-regulated fas receptor expression in T cells; inhibit unwanted immune reaction and
inflammation including arthritis, including rheumatoid arthritis, inflammation associated with hypersensitivity, allergic reactions,
asthma, systemic lupus erythematosus, collagen diseases and other autoimmune diseases, inflammation associated with
atherosclerosis, arteriosclerosis, atherosclerotic heart disease, reperfusion injury, cardiac arrest, myocardial infarction, vascular
inflammatory disorders, respiratory distress syndrome or other cardiopulmonary diseases, inflammation associated with peptic
ulcer, ulcerative colitis and other diseases of the gastrointestinal tract, hepatic fibrosis, liver cirrhosis or other hepatic diseases,
thyroiditis or other glandular diseases, glomerulonephritis or other renal and urologic diseases, ofitis or other oto-rhino-
laryngological diseases, dermatitis or other dermal diseases, periodontal diseases or other dental diseases, orchitis or epididimo-
orchitis, infertility, orchidal trauma or other immune-related testicular diseases, placental dysfunction, placental insufficiency,
habitual abortion, eclampsia, pre-eclampsia and other immune and/or inflammatory-related gynaecological diseases, posterior
uveitis, intermediate uveitis, anterior uveitis, conjunctivitis, chorioretinitis, uveoretinitis, optic neuritis, intraocular inflammation, e.g.
retinitis or cystoid macular oedema, sympathetic ophthalmia, scleritis, reftinitis pigmentosa, immune and inflammatory components
of degenerative fondus disease, inflammatory components of ocular trauma, ocular inflammation caused by infection, proliferative
vitreo-retinopathies, acute ischaemic optic neuropathy, excessive scarring, e.g. following glaucoma filtration operation, immune
and/or inflammation reaction against ocular implants and other immune and inflammatory-related ophthalmic diseases,
inflammation associated with autoimmune diseases or conditions or disorders where, both in the central nervous system (CNS) or
in any other organ, immune and/or inflammation suppression would be beneficial, Parkinson's disease, complication and/or side
effects from treatment of Parkinson's disease, AIDS-related dementia complex HIV-related encephalopathy, Devic's disease,
Sydenham chorea, Alzheimer's disease and other degenerative diseases, conditions or disorders of the CNS, inflammatory
components of stokes, post-polio syndrome, immune and inflammatory components of psychiatric disorders, myelitis, encephalitis,
subacute sclerosing pan-encephalitis, encephalomyelitis, acute neuropathy, subacute neuropathy, chronic neuropathy, Guillaim-
Barre syndrome, Sydenham chora, myasthenia gravis, pseudo-tumour cerebri, Down's Syndrome, Huntington's disease,
amyotrophic lateral sclerosis, inflammatory components of CNS compression or CNS trauma or infections of the CNS,
inflammatory components of muscular atrophies and dystrophies, and immune and inflammatory related diseases, conditions or
disorders of the central and peripheral nervous systems, post-traumatic inflammation, septic shock, infectious diseases,
inflammatory complications or side effects of surgery, bone marrow transplantation or other transplantation complications and/or
side effects, inflammatory and/or immune complications and side effects of gene therapy, e.g. due to infection with a viral carrier,
or inflammation associated with AIDS, to suppress or inhibit a humoral and/or cellular immune response, to treat or ameliorate
monocyte or leukocyte proliferative diseases, e.g. leukaemia, by reducing the amount of monocytes or lymphocytes, for the
prevention and/or treatment of graft rejection in cases of transplantation of natural or artificial cells, tissue and organs such as
cornea, bone marrow, organs, lenses, pacemakers, natural or artificial skin tissue.
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[0154] The invention will now be further described by way of Examples, which are meant to serve to assist one of ordinary skill in
the art in carrying out the invention and are not intended in any way to limit the scope of the invention. The Examples refer to the
Figures. In the Figures:

Description of the Figures

[0155]
Figure 1 shows schematically how to create a suitable 3' LTR by PCR;
Figure 2 shows the codon usage table for wild type HIV gag-po/ of strain HXB2 (accession number: K03455);

Figure 3a shows the codon usage table of the codon optimised sequence designated gagpol-SYNgp. Figure 3b shows a
comparative codon usage table;

Figure 4 shows the codon usage table of the wild type HIV env called env-mn;

Figure 5 shows the codon usage table of the codon optimised sequence of HIV env designated SYNgp160mn;
Figure 6 shows two plasmid constructs for use in the invention;

Figure 7 shows the principle behind two systems for producing retroviral vector particles;

Figure 8 shows a sequence comparison between the wild type HV gag-po/ sequence (pGP-RRE3) and the codon optimised gag-
pol sequence (pSYNGP);

Figure 9 shows a sequence comparison between the wild type EIAV gag-pol sequence (WT) and the codon optimised gag-po!
sequence (CO);

Figure 10 shows Rev independence of protein expression particle formation;

Figure 11 shows translation rates of wild-type (WT) and codon optimised gag-pof;

Figure 12 shows gag-po/ mRNA levels in total and cytoplasmic fractions;

Figure 13 shows the effect of insertion of WT gag downstream of the codon optimised gene on RNA and protein levels;
Figure 14 shows the plasmids used to study the effect of HIV-1 gag on the codon optimised gene;

Figure 15 shows the effect on cytoplasmic RNA of insertion of HIV-1 gag upstream of the codon optimised gene;
Figure 16 shows the effect of Leptomycin B (LMB) on protein production;

Figure 17 shows the cytoplasmic RNA levels of the vector genomes;

Figure 18 shows transduction efficiency at MOI 1;

Figure 19 shows a schematic representation of pGP-RRE3;

Figure 20 shows a schematic representation of pSYNGP;

Figure 21 shows vector titres generated with different gag-pol constructs;

Figure 22 shows vector titres from the Rev/RRE (-) and (+) genomes;

Figure 23 shows vector titres from the pHS series of vector genomes;

Figure 24 shows vector titres for the pHS series of vector genomes in the presence or absence of Rev/RRE;
Figure 25 shows an analysis of gag-pol constructs;

Figure 26 shows a Western blot of 293T extracts;

Figure 27 is a schematic representation of pESYNGP;
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Figure 28 is a schematic representation of LpESYNGP;

Figure 29 is a schematic representation of LpESYNGPRRE;

Figure 30 is a schematic representation of pESYNGPRRE;

Figure 31 is a schematic representation of pONY4.0Z;

Figure 32 is a schematic representation of pONY8.0Z;

Figure 33 is a schematic representation of pONY8.1 Z,

Figure 34 is a schematic representation of pONY3.1;

Figure 35 is a schematic representation of pClneoEReyv;

Figure 36 is a schematic representation of pESYNREV;

Figures 37 and 38 show the effect of different vector constructs on viral vector titres;
Figures 39 and 40 show the effect of different vector constructs on RT activity;
Figure 41 shows the effect of the 5' leader sequence on viral vector titre;
Figure 42 shows viral vector titres when using pONY8.1Z;

Figure 43 shows a comparison between the sequences of pONY3.1 and codon optimised pONY3.20PTI in the first 372
nucelotides of gag,

Figure 44 is a schematic representation of pIRES1hygESYNGP;

Figure 45 and 46 show the results of experiments to confirm that codon optimised gag-pol can be used in the production of
packaging and producer cell lines;

Figures 47 and 48 show the results of experiments which confirm that RNA from codon optimised gag-pol is packaged less
efficiently than that from the wild-type gene;

Figure 49 shows the results of an experiment which confirms that expression from pESYNGP and pESDSYNGP are similar;
Figure 50 is a schematic representation of pESDSYNGP; and

Figure 51 shows the results of an experiment which confirms that the efficiency of encapsidating gag-pol RNA in PEV-17 cells and
B-241 cells in similar.

[0156] In more detail, Figure 8 shows a sequence comparison between the wild type HIV gag-pol sequence (pGP-RRE3) and the
codon optimised gag-pol sequence (pSYNGP) wherein the upper sequence represents pSYNGP and the lower sequence
represents pGP-RRE3.

[0157] Figure 10 shows Rev independence of protein expression particle formation. 5ug of the gag-pol expression plasmids were
transfected into 293T cells in the presence or absence of Rev (pCMV-Rev, 1ug) and protein levels were determined 48 hours
post transfection in culture supernatants (A) and cell lysates (B). HIV-1 positive human serum was used to detect the gag-pol
proteins. The blots were re-probed with an anti-actin antibody, as an internal control (C). The protein marker (New England
Biolabs) sizes (in kDa) are shown on the side of the gel. Lanes: 1. Mock transfected 293T cells, 2. pGP-RRE3, 3. pGP-RRE3 +
pCMV-Rev, 4. pSYNGP, 5. pSYNGP + pCMV-Rev, 6. pSYNGP-RRE, 7. pSYNGP-RRE +pCMV-Rev, 8. pSYNGP-ERR, 9. pSYNGP-
ERR + pCMV-Rev.

[0158] Figure 11 shows translation rates of WT and codon optimised gag-pol. 293T cells were transfected with 2ug pGP-RRE3
(+/- 14g pCMV-Rev) or 2ug pSYNGP. Protein samples from culture supernatants (A) and cell extracts (B) were analysed by
Western blotting 12, 25, 37 and 48 hours post-transfection. HIV-1 positive human serum was used to detect gag-pol proteins (A,
B) and an anti-actin antibody was used as an internal control (C). The protein marker sizes are shown on the side of the gel (in
kD). A Phosphorimager was used for quantification of the results. Lanes: 1. pGP-RRE3 12h, 2. pGP-RRE3 25h, 3. pGP-RRE3
37h, 4. pGP-RRE3 48h, 5. pGP-RRE3 + pCMV-Rev 12h, 6. pGP-RRE3 +pCMV-Rev 25h, 7. pGP-RRE3 + pCMV-Rev 37h, 8.
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pGP-RRE3 + pCMV-Rev 48h, 9. pSYNGP 12h, 10. pSYNGP 25h, 11. pSYNGP 37h, 12. pSYNGP 48h, 13. Mock transfected 293T
cells.

[0159] Figure 12 shows gag-pol mRNA levels in total and cytoplasmic fractions. Total and cytoplasmic RNA was extracted from
293T cells 36 hours after transfection with 5ug of the gag-pol expression plasmid (+/- 1ug pCMV-Rev) and mRNA levels were
estimated by Northern blot analysis. Aprobe complementary to nt 1222-1503 of both the wild type and codon optimised gene was
used. Panel A shows the band corresponding to the HIV-1 gag-pol. The sizes of the mRNAs are 4.4 kb for the codon optimised
and 6 kb for the wild type gene. Panel B shows the band corresponding to human ubiquitin (internal control for normalisation of
results). Quantification was performed using a Phosphorimager. Lane numbering: ¢ indicates cytoplasmic fraction and t indicates
total RNA fraction. Lanes: 1. pGP-RRE3 , 2. pGP-RRE3 + pCMV-Rev, 3. pSYNGP, 4. pSYNGP + pCMV-Rev, 5. pSYNGP-RRE, 6.

pSYNGP-RRE + pCMV-Rev, 7. Mock transfected 293T cells, 8. pGP-RRE3 + pCMV-Rev, 9. Mock transfected 293T cells, 10.
pSYNGP.

[0160] Figure 13 shows the effect of insertion of WT gag downstream of the codon optimised gene on RNA and protein levels.
The wt gag sequence was inserted downstream of the codon optimised gene in both orientations (Nofl site), resulting in plasmids
pSYN6 (correct orientation, see Figure 14) and pSYN7 (reverse orientation, see Figure 14). The gene encoding for -
galactosidase (LacZ) was also inserted in the same site and the correct orientation (plasmid pSYNS8, see Figure 14). 293T cells
were transfected with 5ug of each plasmid and 48 hours post transfection mRNA and protein levels were determined as previously
described by means of Northern and Western blot analysis respectively.

[0161] Northern blot analysis in cytoplasmic RNA fractions. The blot was probed with a probe complementary to nt 1510-2290 of
the codon optimised gene (l) and was re-probed with a probe specific for human ubiquitin (ll). Lanes: 1. pSYNGP, 2. pSYNS, 3.
pSYN7, 4. pSYNE

Western blot analysis: HIV-1 positive human serum was used to detect the gag-pol proteins (I) and an anti-actin antibody was
used as an internal control (ll). Lanes: Cell lysates: 1. Mock transfected 293T cells, 2. pGP-RRE3 + pCMV-Reyv, 3. pSYNGP, 4.
pSYNG, 5. pSYN7, 6. pSYN8. Supernatants: 7. Mock transfected 293T cells, 8. pGP-RRE3 + pCMV-Rev, 9. pSYNGP, 10. pSYNG,
11. pSYN7, 12. pSYNB8. The protein marker (New England Biolabs) sizes are shown on the side of the gel.

[0162] Figure 14 shows the plasmids used to study the effect of HIV-1 gag on the codon optimised gene. The backbone for all
constructs was pCl-Neo. Syn gp: The codon optimised HIV-1 gag-pol gene. HXB2 gag: The wild type Hit-1 gag gene. HXB2 gag.r:
The wild type HIV-1 gag gene in the reverse orientation. HXB2 gagAATG: The wild type HIV-1 gag gene without the gag ATG.
HXB2 gag-fr.sh.: The wild type HIV-1 gag gene with a frameshift mutation. HXB2 gag 625-1503: Nucleotides 625-1503 of the wild
type HIV-1 gag gene. HXB2 gag 1-625: Nucleotides 1-625 of the wild type HIV-1 gag gene.

[0163] Figure 15 shows the effect on cytoplasmic RNA of insertion of HV-1 gag upstream of the codon optimised gene.
Cytoplasmic RNAwas extracted 48 hours post transfection of 293T cells (5ug of each pSYN plasmid was used and 1 ug of pCMV-
Rev was co-transfected in some cases). The probe that was used was designed to be complementary to nt 1510-2290 of the
codon optimised gene (I). Aprobe specif for human ubiquitin was used as an internal control (ll). Lanes: 1. pSYNGP, 2. pSYN9, 3.
pSYN10 4. pSYN10 + pCMV-Rev, 5. pSYN11, 6. pSYN11 + pCMV-Rev, 7. pCMV-Rev.

Lanes: 1. pSYNGP, 2. pSYNGP-RRE, 3. pSYNGP-RRE + pCMV-Rev, 4. pSYN12, 5. pSYN14, 6. pSYN14 + pCMV-Rev, 7. pSYN13,
8. pSYN15, 9. pSYN17, 10. pGP-RRE3, 11. pSYNSG, 12. pSYN9, 13. pCMV-Rev.

[0164] Figure 16 shows the effect of LMB on protein production. 293T cells were transfected with 1ug pCMV-Rev and 3ug of
pGP-RRE3/pSYNGP/pSYNGP-RRE (+/- 1ug pCMV-Rev). Transfections were done in duplicate. 5 hours post transfection the
medium was replaced with fresh medium in the first set and with fresh medium containing 7.5 nM LMB in the second. 20 hours
later the cells were lysed and protein production was estimated by Western blot analysis. HIV-1 positive human serum was used to
detect the gag-pol proteins (A) and an anti-actin antibody was used as an internal control (B). Lanes: 1. pGP-RRES, 2. pGP-
RRE3 + LMB, 3. pGP-RRE3 + pCMV-Rev, 4. pGP-RRE3 + pCMV-Rev + LMB, 5. pSYNGP, 6. pSYNGP + LMB, 7. pSYNGP +

pCMV-Rev, 8. pSYNGP + pCMV-Rev + LMB, 9. pSYNGP-RRE, 10. pSYNGP-RRE + LMB, 11. pSYNGP-RRE + pCMV-Rev, 12.

pSYNGP-RRE + pCMV-Rev + LMB.

[0165] Figure 17 shows the cytoplasmic RNA levels of the vector genomes. 293T cells were transfected with 10 pg of each vector
genome. Cytoplasmic RNA was extracted 48 hours post transfection. 20 ug of RNAwere used from each sample for Northern blot
analysis. The 700bp probe was designed to hybridise to all vector genome RNAs (see Materials and Methods). Lanes: 1. pH6nZ,
2. pHenZ + pCMV-Reyv, 3. pH6.1nZ, 4. pH6.1nZ + pCMV-Rey, 5. pHS1nZ, 6. pHS2nZ, 7. pHS3nZ, 8. pHS4nZ, 9. pHS5nZ, 10.
pHS6NZ, 11. pHS7nZ, 12. pHS8NZ, 13. pCMV-Rev.

[0166] Figure 18 shows transduction efficiency at MOI 1. Viral stocks were generated by co-transfection of each gag-pol
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expression plasmid (5 or 0.5 pg), 15 ug pH6NZ or pHS3nZ (vector genome plasmid) and 5 pg pHCMVG (VSV envelope expression
plasmid) on 293T cells. Virus was concentrated as previously described (45) and transduction efficiency was determined at
m.o.i.'s 0:01-1 on HT1080 cells. There was a linear correlation of transduction efficiency and m.o.i. in all cases. An indicative
picture at m.o.i. 1 is shown here. Transduction efficiency was >80% with either genome, either gag-po/ and either high or low

amounts of pSYNGP. Titres before concentration (I.U./ml): on 293T cells: A 6.6x10 2, B. 7.6x10°, C. 9.2x105, D. 1.5x10°, on
HT1080 cells: A. 6.0x104, B. 9.9x104, C. 8.0x104, D. 2.9x104. Titres after concentration (I.U./ml) on HT1080 cells: A. 6.0x10°, B.
2.0x1.08, C. 1.4x108, D. 2.0x105.

[0167] Figure 21 shows vector titers obtained with differed gag-pol constructs. Viral stocks were generated by co-transfection of
each gag-pol expression plasmid, pH6nZ (vector genome plasmid) and pHCMVG (VSV envelope expression plasmid, 2.5ug for
each transfection) on 293T cells. Titres (L.U./ml of virs stock) were measured on 293T cells by counting the number of blue
colonies following X-Gal staining 48 hours after transduction. Experiments were performed at least twice and the variation
between experiments was less than 15%.

[0168] Figure 22 shows vector titres from the Rev/RRE (-) and (+) genomes. The retroviral vectors were generated as described
in the Examples. Titres (1.U./ml of viral stock + SD) were determined in 293T cells.

[0169] Figure 23 shows vector titres from the pHS series of vector genomes. The retroviral vector was generated as described in
the Examples. Titres (.U./m! of viral stock + SD) were determined in 293T cells. Rev is provided from pCMV-Rev. Note that pHEnZ
expresses Rev and contains the RRE. None of the other genomes express Rev or contain the RRE. Expression from pSYNGP is
Rev independent, whereas it is Rev dependent for pGP-RRES.

[0170] Figure 24 shows vector titres for the pHS series of vector genomes in the presence or absence of Rev/RRE. The
retroviral vector was generated as described in the Examples. 5 pg of vector genome, 5 pg of pSYNGP and 2.5 ug of pHCMVG
were used and titres (.U./ml) were determined in 293T cells. Experiments were performed at least twice and the variation between
experiments was less than 15%. Rev is provided from pCMV-Rev (1 pg). Note that pH6nZ expresses Rev and contains the RRE.
None of the pHS genomes expresses Rev and only pHS1nZR, pHS3nZR, pHS7nZR and pH6.1nZR contain the RRE. gag-pol
expression from pSYNGP is Rev independent.

[0171] Figure 26 shows a Western blot of 293T extracts wherein 30:g of total cellular protein was separated by SDS/Page
electrophoresis, transferred to nitro-cellulose and probed with anti EIAV antibodies. The secondary antibody was anti-Horse HRP
(Sigma).

[0172] In Figure 38 the titres are shown in lacZ forming units (L.F.U.))ml. The vectors used are indicated in boxes above the
bars.
For ease of reference, we also set out the sequences listed in the accompanying Sequence Listing:

SEQ ID NO:1 shows the sequence of the wild-type gag-pol sequence for the strain HXB2 (accession no. K03455);
SEQ ID NO:2 shows the sequence of pSYNGP;

SEQ ID NO:3 shows the sequence of the Envelope gene for HIV-1 MN (Genbank accession no. M17449);
SEQ ID NO:4 shows the sequence of SYNgp-160mn - codon optimised env sequence;

SEQ ID NO:5 shows the sequence of pESYNGP;

SEQ ID NO:6 shows the sequence of LpESYNGP;

SEQ ID NO:7 shows the sequence of pESYNGPRRE;

SEQ ID NO:8 shows the sequence of LpESYNGPRRE;

SEQ ID NO:9 shows the sequence of pONY4.0Z;

SEQ ID NO:10 shows the sequence of pONY8.0Z;

SEQ ID NO:11 shows the sequence of pONY8.1Z;

SEQ ID NO:12 shows the sequence of pONY3.1;
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SEQ ID NO: 13 shows the sequence of pClnecERev;

SEQ ID NO:14 shows the sequence of pESYNREV;

SEQ ID NO:15 shows the sequence of codon optimised HIV gag-pol;
SEQ ID NO:16 shows the sequence of codon optimied EIAV gag-pol;
SEQ ID NO:17 shows the sequence of pIRES1hygESYNGP;

SEQ ID NO:18 shows the sequence of pESDSYNGP; and

SEQ ID NO:19 shows the sequence of pONY8.3G FB29(-).

Example 1 - HIV

Cell lines

[0173] 293T cells (33) and Hela cells (34) were maintained in Dubecco's modified Eagle's medium containing 10% (v/v) fetal calf
serum and supplemented with L-glutamine and antibiotics (penicillin-streptomycin). 293T cells were obtained from D. Baltimore
(Rockefeller University).

HIV- 1 proviral clones

[0174] Proviral clones pWI3 (35) and pNL4-3 (36) were used.

Construction of a Packaging System

[0175] In one of the present examples, a modified codon optimised HIV env sequence is used (SEQ |.D. No. 4). The
corresponding env expression plasmid is designated pSYNgp160mn. The modified sequence contains extra motifs not used by
(37). The extra sequences were taken from the HIV env sequence of strain MN and codon optimised. Any similar modification of
the nucleic acid sequence would function similarly as long as it used codons corresponding to abundant tRNAs (38).

Codon optimised HIV-1 gag-pol gene

[0176] A codon optimised gag-pol gene, shown from nt 1108 to 5414 of SEQ ID NO: 2 was constructed by annealing a series of
short overlapping oligonucleotides (approximately 30-40mers with 25% overlap, i.e. approximately 9 nucleotides).
Oligonucleotides were purchased from R&D SYSTEMS (R&D Systems Europe Ltd, 4-10 The Quadrant, Barton Lane, Abingdon,
0OX14 3YS, UK). Codon optimisation was performed using the sequence of HXB-2 strain (AC: K03455) (39). The Kozak consensus
sequence for optimal translation initiation (40) was also included. A fragment from base 1222 from the beginning of gag until the
end of gag (1503) was not optimised in order to maintain the frameshift site and the overlap between the gag and pol reading
frames. This was from clone pNL4-3. (When referring to base numbers within the gag-po/ gene base 1 is the A of the gag ATG,
which corresponds to base 790 from the beginning of the HXB2 sequence. When referring to sequences outside the gag-pol then
the numbers refer to bases from the beginning of the HXB2 sequence, where base 1 corresponds to the beginning of the 5' LTR).
Some deviations from optimisation were made in order to introduce convenient restriction sites. The final codon usage is shown in
Figure 3b, which now resembles that of highly expressed human genes and is quite different from that of the wild type HIV-1 gag-
pol. The gene was cloned into the mammalian expression vector pCineo (Promega) in the EcoRI-Notl sites. The resulting plasmid
was named pSYNGP (Figure 20, SEQ ID No 2). Sequencing of the gene in both strands verified the absence of any mistakes. A
sequence comparison between the codon optimised and wild type HIV gag-pol sequence is shown in Figure 8.

Rev/RRE constructs
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[0177] The HIV-1 RRE sequence (bases 7769-8021 of the HXB2 sequence) was amplified by PCR from pWI3 proviral clone with
primers bearing the Notl restriction site and was subsequently cloned into the Notl site of pSYNGP. The resulting plasmids were
named pSYNGP-RRE (RRE in the correct orientation) and pSYNGP-ERR (RRE in the reverse orientation).

Pseudotyped viral particles

[0178] In one form of the packaging system a synthetic gag-pol cassette is coexpressed with a heterologous envelope coding
sequence. This could be for example VSV-G (44, 45), amphotropic MLV env (46, 47) or any other protein that would be
incorporated into the HIV or EIAV particle (48). This includes molecules capable of targeting the vector to specif tissues.

HIV-1 Vector genome constructs

[0179] pH6NZ is derived from pH4Z (49) by the addition of a single nucleotide to place an extra guanine residue that was missing
from pH4Z at the 5= end of the vector genome transcript to optimise reverse transcription. In addition the gene coding for 3-
galactosidase (LacZ) was replaced by a gene encoding for a nuclear localising B-galactosidase. (We are grateful to Enca Martin-
Rendon and Said Ismail for providing pH6nZ). In order to construct Rev(-) genome constructs the following modifications were
made : a) A 1.8 kb Pstl - Pstl fragment was removed from pH6nZ, resulting in plasmid pH6.1nZ and b) an EcoNl (filled) - Sphl
fragment was substituted with a Spel (filled) - Sphl fragment from the same plasmid (pH6nZ), resulting in plasmid pH6.2nZ. In both
cases sequences within gag (nt 1-625) were retained, as they have been shown to play a role in packaging (93). Rev, RRE and
any other residual env sequences were removed. pH6.2nZ further contains the env splice acceptor, whereas pH6.1nZ does not.

[0180] A series of vectors encompassing further gag deletions plus or minus a mutant major splice donor (SD) (GT to CA
mutation) were also derived from pH6Z. These were made by PCR with primers bearing a Narl (5= primers) and an Spel (3=
primers) site. The PCR products were inserted into pH6Z at the Narl - Spel sites. The resulting vectors were named pHS1nZ
(containing HIV-1 sequences up to gag 40), pHS2nZ (containing HIV-1 sequences up to gag 260), pHS3nZ (containing HIV-1
sequences up to gag 360), pHS4nZ (containing HIV-1 sequences up to gag 625), pHS5nZ (same as pHS1nZ but with a mutant
SD), pHS6NZ (same as pHS2nZ but with a mutant SD), pHS7nZ (same as pHS3nZ but with a mutant SD) and pHS8nZ (same as
pHS4nZ but with a mutant SD).

[0181] In addition, the RRE sequence (nt 7769-8021 of the HXB2 sequence) was inserted in the Spel (filled) site of pH6.1nZ,
pHS1nZ, pHS3nZ and pHS7nZ resulting in plasmids pH6.1nZR, pHS1nZR, pHS3nZR and pHS7nZR respectively.

[0182] Other modifications to the genome have been made including the generation of a SIN vector (by deletion of part of the 3=
U3), the replacement of the LTRs with those from MLV or replacement of part of the 3=U3 with the MLV U3 region.

Transient transfections, transductions and determination of viral titres

[0183] These were performed as previously described (49, 50). Briefly, 293T cells were seeded on 6cm dishes and 24 hours
later they were transiently transfected by overnight calcium phosphate treatment. The medium was replaced 12 hours post-
transfection and unless otherwise stated supernatants were harvested 48 hours post-transfection, filtered (through 0.22 or 0.45
um filters) and titered by transduction of 293T cells. For this reason supernatant at appropriate dilutions of the original stock was
added to 293T cells (plated onto 6 or 12 well plates 24 hours prior to transduction). 8 pg/ml Polybrene (Sigma) was added to
each well and 48 hours post transduction viral titres were determined by X-gal staining.

Luminescent B-galactosidase (-gal) assays

[0184] These were performed on total cell extracts using a luminescent 3-gal reporter system (CLONTECH,). Untransfected 293T
cells were used as negative control and 293T cells transfected with pCMV-f-gal (CLONTECH) were used as positive control.

RNA analysis
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[0185] Total or cytoplasmic RNA was extracted from 293T cells by using the RNeasy mini kit (QUIAGEN) 36-48 hours post-
transfection. 5-10 pg of RNA was subjected to Northern blot analysis as previously described (51). Correct fractionation was
verified by staining of the agarose gel. A probe complementary to bases 1222-1503 of the gag-pol gene was amplified by PCR
from HIV-1 pNL4-3 proviral clone and was used to detect both the codon optimised and wild type gag-po/l mRNAs. A second
probe, complementary to nt 1510-2290 of the codon optimised gene was also amplified by PCR from plasmid pSYNGP and was
used to detect the codon optimised genes only. A 732 bp fragment complementary to all vector genomes used in this study was
prepared by an Spel-Awvrll digestion of pH6nZ. A probe specific for ubiquitin (CLONTECH) was used to normalise the results. All

probes were labelled by random labelling (STRATAGENE) with o- 32p gCTP (Amersham). The results were quantitated by using a
Storm Phosphorlmager (Molecular Dynamics) and shown in Figure 12. In the total cellular fractions the 47S rRNA precursor could
be clearly seen, whereas it was absent from the cytoplasmic fractions. As expected (52), Rev stimulates the cytoplasmic
accumulation of wild type gag-po/ mRNA (lanes 1c and 2c). RNA levels were 10-20 fold higher for the codon optimised gene
compared to the wild type one, both in total and cytoplasmic fractions (compare lanes 3t-2t, 3c-2c, 10c-8c). The RRE sequence
did not significantly destabilise the codon optimised RNAs since RNA levels were similar for codon optimised RNAs whether or not
they contained the RRE sequence (compare lanes 3 and 5). Rev did not markedly enhance cytoplasmic accumulation of the
codon optimised gag-po/ mRNAs, even when they contained the RRE sequence (differences in RNA levels were less than 2-fold,
compare lanes 3-4 or 5-6).

[0186] It appeared from a comparison of Figures 10 and 12 that all of the increase in protein expression from syngp could be
accounted for by the increase in RNA levels. In order to investigate whether this was due to saturating levels of RNA in the cell, we
transfected 0.1, 1 and 10 pg of the wild type or codon optimised expression vectors into 293T cells and compared protein
production. In all cases protein production was 10-fold higher for the codon optimised gene for the same amount of transfected
DNA, while increase in protein levels was proportional to the amount of transfected DNA for each individual gene. It seems likely
therefore that the enhanced expression of the codon optimised gene can be mainly attributed to the enhanced RNA levels
present in the cytoplasm and not to increased translation.

Protein analysis

[0187] Total cell lysates were prepared from 293T cells 48 hours post-transfection (unless otherwise stated) with an alkaline lysis
buffer. For extraction of proteins from cell supernatants the supernatant was first passed through a 0.22um filter and the vector
particles were collected by centrifugation of 1 ml of supernatant at 21,000 g for 30 minutes. Pellets were washed with PBS and
then re-suspended in a small volume (2-10 il) of lysis buffer. Equal protein amounts were separated on a SDS 10-12% (v/v)
polyacrylamide gel. Proteins were transferred to nitrocellulose membranes which were probed sequentially with a 1:500 dilution of
HIV-1 positive human serum (AIDS Reagent Project, ADP508, Panel E) and a 1:1000 dilution of horseradish peroxidase labelled
anti-human IgG (Sigma, A0176). Proteins were visualised using the ECL or ECL-plus western blotting detection reagent
(Amersham). To verify equal protein loading, membranes were stripped and re-probed with a 1:1000 dilution of anti-actin antibody
(Sigma, A2066), followed by a 1:2000 dilution of horseradish peroxidase labelled anti-rabbit IgG (Vector Laboratories, PI-1000).

Expression of gag-pol gene products and vector particle production

[0188] The wild type gag-pol (pGP-RRE3 B Figure 19) (49), and codon optimised expression vectors (pSYNGP, pSYNGP-RRE
and pSYNGP-ERR) were transiently transfected into 293T cells. Transfections were performed in the presence or absence of a
Rev expression vector, pPCMV-Rev (53), in order to assess Rev-dependence for expression. Western blot analysis was performed
on cell lysates and supernatants to assess protein production. The results are shown in Figure 10. As expected (54), expression
of the wild type gene is observed only when Rev is provided in trans (lanes 2 and 3). In contrast, when the codon optimised gag-
pol was used, there was high level expression in both the presence and absence of Rev (lanes 4 and 5), indicating that in this
system there was no requirement for Rev. Protein levels were higher for the codon optimised gene than for the wild type gag-pol
(compare lanes 4-9 with lane 3). The difference was more evident in the cell supernatants (approximately 10-fold higher protein
levels for the codon optimised gene compared to the wild type one, quantitated by using a Phosphorlmager) than in the cell
lysates.

[0189] In previous studies where the RRE has been included in gag-pol expression vectors that had been engineered to remove

INS sequences, inclusion of the RRE lead to a decrease in protein levels, that was restored by providing Rev in trans (55). In our
hands, the presence of the RRE in the fully codon optimised gag-pol mRNA did not affect protein levels and provision of Rev in
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trans did not further enhance expression (lanes 6 and 7).

[0190] In order to compare translation rates between the wild type and codon optimised gene, protein production from the wild
type and codon optimised expression vector was determined at several time intervals post transfection into 293T cells. Protein
production and particle formation was determined by Western blot analysis and the results are shown in Figure 11. Protein
production and particle formation was 10-fold higher for the codon optimised gag-po! at all time points.

[0191] To further determine whether this enhanced expression that was observed with the codon optimised gene was due to
better translation or due to effects on the RNA, RNA analysis was carried out.

The efficiency of vector production using the codon optimised gag-po/ gene

[0192] To determine the effects of the codon optimised gag-pol on vector production, we used an HIV vector genome, pH6nZ
and the VSV-G envelope expression plasmid pHCMVG (113), in combination with either pSYNGP, pSYNGP-RRE, pSYNGP-ERR
or pGP-RRES3 as a source for the gag-pol in a plasmid ratio of 2 : | : 2 in a 3 plasmid co-transfection of 293T cells (49). Whole cell
extracts and culture supernatants were evaluated by Western blot analysis for the presence of the gag and gag-po/ gene
products. Particle production was, as expected (Figure 10), 5-10 fold higher for the codon optimised genes when compared to the
wild type.

[0193] To determine the effects of the codon optimised gag-pol gene on vector titres, several ratios of the vector components
were used. The results are shown in Figure 21. Where the gag-pol/ was the limiting component in the system (as determined by
the drop in titres observed with the wild type gene), titres were 10-fold higher for the codon optimised vectors. This is in
agreement with the higher protein production observed for these vectors, but suggests that under normal conditions of vector
production gag-pol is saturating and the codon optimisation gives no maximum yield advantage.

The effect of HIV-1 gag INS sequences on the codon optimised gene is position dependent

[0194] It has previously been demonstrated that insertion of wild type HIV-1 gag sequences downstream of other RNAs, e.g. HIV-
1 tat (56), HV-1 gag (55) or CAT (57) can lead to a dramatic decrease in steady state mRNA levels, presumably as a result of the
INS sequences. In other cases, e.g. for B-globin (58), it was shown that the effect was splice site dependent. Cellular AREs (AU-
rich elements) that are found in the 3= UTR of labile mRNAs may confer mRNA destabilisation by inducing cytoplasmic
deadenylation of the transcripts (59). To test whether HIV-1 gag INS sequences would destabilise the codon optimised RNA, the
wild-type HIV-1 gag sequence, or parts of it (nt 1-625 or nt 625-1503), were amplified by PCR from the proviral clone pW13. All
fragments were blunt ended and were inserted into pSYNGP or pSYNGP-RRE at either a blunted EcoR1 or Notl site (upstream or
downstream of the codon optimised gag-pol gene repectively). As controls the wt HIV-1 gag in the reverse orientation (as INS
sequences have been shown to act in an orientation dependent manner, (57) (pSYN7) and /acZ, excised from plasmid pCMV-Bgal
(CLONTECH) (in the correct orientation) (pSYN8) were also inserted in the same site. Contrary to our expectation, as shown in
Figure 13, the wild type HIV-1 gag sequence did not appear to significantly affect RNA or protein levels of the codon optimised
gene. We further constructed another series of plasmids (by PCR and from the same plasmids) where the wild type HIV-1 gag in
the sense or reverse orientation, subfragments of gag (nt 1-625 or nt 625-1503), the wild type HIV-1 gag without the ATG or with
a frameshift mutation 25 bases downstream of the ATG, or nt 72-1093 of LacZ (excised from plasmid pH6Z), or the first 1093
bases of lacZ with or without the ATG were inserted upstream of the codon optimised HIV-1 gag-pol gene in pSYNGP and/or
PSYNGP-RRE (pSYN9-pSYN22, Figure 14). Northern blot analysis showed that insertion of the wild type HIV-1 gag gene
upstream of the codon optimised HIV-1 gag-pol (pSYN9, pSYN10) lead to diminished RNA levels in the presence or absence of
Rev/RRE (Figure 15A, lanes 1-4 and Figure 15B, lanes 1+12). The effect was not dependent on translation as insertion of a wild
type HIV-1 gag lacking the ATG or with a frameshift mutation (pSYN12, pSYN13 and pSYN14) also diminished RNA levels (Figure
15B, lanes 1-7). Western blot analysis verified that there was no HIV-1 gag translation product for pSYN12-14. However, it is
possible that, as the wt HIV-1 gag exhibits such an adverse codon usage, it may act as a non-translatable long 5= leader for
syngp, and if this is the case, then the ATG mutation should not have any effects.

[0195] Insertion of smaller parts of the wild type HIV-1 gag gene (pSYN15 and pSYN17) also lead to a decrease in RNA levels
(Figure 15B, lanes 1-3 and 8-9), but not to levels as low as when the whole gag sequence was used (lanes 1-3, 4-7 and 8-9 in
Figure 15B). This indicates that the effect of INS sequences is dependent on their size. Insertion of the wild type HIV-1 gag in the
reverse orientation (pSYN11) had no effect on RNA levels (Figure 15A, lanes 1 and 5-6). However a splicing event seemed to
take place in that case, as indicated by the size of the RNA (equal to the size of the codon optimised gag-po/ RNA) and by the
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translation product (gag-pol, in equal amounts compared to pSYNGP, as verified by Western blot analysis).

[0196] These data indicate therefore that wild type HIV-1 gag instability sequences act in a position and size dependent manner,
probably irrespective of translation. It should also be noted that the RRE was unable to rescue the destabilised RNAs through
interaction with Rev.

Construction of an HIV-1 based vector system that lacks all the accessory proteins

[0197] Until now several HIV-1 based vector systems have been reported that lack all accessory proteins but Rev (49, 60). We
wished to investigate whether the codon optimised gene would permit the construction of an HIV-1 based vector system that lacks
all accessory proteins. We initially deleted revVRRE and any residual env sequences, but kept the first 625 nucleotides of gag, as
they have been shown to play a role in efficient packaging (61). Two vector genome constructs were made, pH6.1nZ (retaining
only HV sequences up to nt 625 of gag) and pH6.2nZ (same as pH6.1nZ, but also retaining the env splice acceptor). These were
derived from a conventional HIV vector genome that contains RRE and expresses Rev (pH6nZ). Our 3-plasmid vector system now
expressed only HIV-1 gag-pol and the VSV-G envelope proteins. Vector particle titres were determined as described in the
previous section. Aratio of 2 : 2 : 1 of vector genome (pH6Z or pH6.1nZ or pH6.2nZ) : gag-pol expression vector (pGP-RRE3 or
pSYNGP) : pHCMV-G was used. Transfections were performed in the presence or absence of pCMV-Rev, as gag-pol expression
was still Rev dependent for the wild type gene. The results are summarised in Figure 22 and indicate that an HIV vector could be
produced in the total absence of Rev, but that maximum titres were compromised at 20-fold lower than could be achieved in the
presence of Rev. As gag-pol expression should be the same for pSYNGP with pH6nZ or pH6.1nZ or pH6.2nZ (since it is Rev
independent), as well as for pGP-RRE3 when Rev is provided in trans, we suspected that the vector genome retained a
requirement for Rev and was therefore limiting the titres. To confirm this, Northern blot analysis was performed on cytoplasmic
RNA prepared from cells transfected with pH6nZ or pH6.1nZ in the presence or absence of pCMV-Rev. As can be seen in Figure
17, lanes 1-4, the levels of cytoplasmic RNA derived from pH6nZ were 5-10 fold higher than those obtained with pH6.1 nZ
(compare lanes 1-2 to lanes 3-4). These data support the notion that RNA produced from the vector genome requires the
Rev/RRE system to ensure high cytoplasmic levels. This may be due to inefficient nuclear export of the RNA, as INS sequences
residing within gag were still present.

[0198] Further deletions in the gag sequences of the vector genome might therefore be necessary to restore titres. To date
efficient packaging has been reported to require 360 (62) or 255 (63) nucleotides of gag in vectors that still retain env
sequences, or about 40 nucleotides of gag in a particular combination of splice donor mutation, gag and env deletions (64, 63). In
an attempt to remove the requirement for Rev/RRE in our vector genome without compromising efficient packaging we
constructed a series of vectors derived from pH6nZ containing progressively larger deletions of HIV-1 sequences (only sequences
upstream and within gag were retained) plus and minus a mutant major splice donor (SD) (GT to CA mutation). Vector particle
titres were determined as before and the results are summarized in Figure 23. As can be seen, deletion of up to nt 360 in gag
(vector pHS3nZ) resulted in an increase in titres (compared to pH6.1nZ or pH6.2nZ) and only a 5-fold decrease (titres were 1.3-

1.7 x 105) compared to pH6nZ. Further deletions resulted in titres lower than pHS3nZ and similar to pH6.1nZ. In addition, the SD
mutation did not have a positive effect on vector titres and in the case of pHS3nZ it resulted in a 10-fold decrease in fitres
(compare titres for pHS3nZ and pHS7nZ in Figure 23). Northern blot analysis on cytoplasmic RNA (Figure 17, lanes 1 and 5-12)
showed that RNA levels were indeed higher for pH6nZ, which could account for the maximum titres observed with this vector. RNA
levels were equal for pHS1nZ (lane 5), pHS2nZ (lane 6) and pHS3nZ (lane 7) whereas titres were 5-8 ford higher for pHS3nZ. It is
possible that further deletions (than that found in pHS3nZ) in gag might result in less efficient packaging (as for HIV-1 the
packaging signal extends in gag) and therefore even though all 3 vectors produce similar amounts of RNA only pHS3nZ retains
maximum packaging efficiency. It is also interesting to note that the SD mutation resulted in increased RNA levels in the cytoplasm
(compare lanes 6 and 10, 7 and 11 or 8 and 12 in Figure 17) but equal or decreased titres (Figure 23). The GT dinucleotide that
was mutated is in the stem of SL2 of the packaging signal (65). It has been reported that SL2 might not be very important for HIV-
1 RNA encapsidation (65, 66), whereas SL3 is of great importance (67). Folding of the wild type and SD-mutant vector sequences
with the RNAdraw software program revealed that the mutation alters significantly the secondary structure of the RNA and not
only of SL2. It is likely therefore that although the SD mutation enhances cytoplasmic RNA levels it does not increase titres as it
alters the secondary structure of the packaging signal.

[0199] To investigate whether the titre differences that were observed with the Rev minus vectors were indeed due to Rev
dependence of the genomes, the RRE sequence (nt 7769 - 8021 of the HXB2 sequence) was inserted in the Spel site
(downstream of the gag sequence and just upstream of the internal CMV promoter) of pH6.1nZ, pHS1nZ, pHS3nZ and pHS7nZ,
resulting in plasmids pH6.1nZR, pHS1nZR, pHS3nZR and pHS7nZR respectively. Vector particle titres were determined with
pSYNGP and pHCMVG in the presence or absence of Rev (pCMV-Rev) as before and the results are summarised in Figure 24. In
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the absence of Rev titres were further compromised for pH6.1nZR (7-fold compared to pH6.1nZ), pHS3nZR (6-fold compared to
pHS3nZ) and pHS7nZR (2.5-fold compared to pHS7nZ). This was expected, as the RRE also acts as an instability sequence (68)
and so it would be expected to confer Rev-dependence. In the presence of Rev titres were restored to the maximum titres

observed for pH6nZ in the case of pHS3nZR (5 x 105) and pH6.1nZR (2 x 105). Titres were not restored for pHS7nZR in the
presence of Rev. This supports the hypothesis that the SD mutation in pHS7nZ affects the structure of the packaging signal and
thus the packaging ability of this vector genome, as in this case Rev may be able to stimulate vector genome RNA levels, as for
pHS3nZR and pH6.1nZR, but it can not affect the secondary structure of the packaging signal. For vector pHS1nZ inclusion of the
RRE did not lead to a decrease in titres. This could be due to the fact that pHS1nZ contains only 40 nucleotides of gag
sequences and therefore even with the RRE the size of instability sequences is not higher than for pHS2nZ that gives equal titres
to pHS1nZ. Rev was able to partially restore titres for pHS1nZR (10-fold increase when compared to pHS1nZ and 8-fold lower
than pH6nZ) but not fully as in the case of pHS3nZ. This is also in agreement with the hypothesis that 40 nucleotides of HIV-1 gag
sequences might not be sufficient for efficient vector RNA packaging and this could account for the partial and not complete
restoration in titres observed with pHS1nZR in the presence of Rev.

[0200] In addition, end-point titres were determined for pHS3nZ and pH6nZ with pSYNGP in HeLa and HT1080 human cell lines.
In both cases titres followed the pattern observed in 293T cells, with titres being 2-3 fold lower for pHS3nZ than for pH6nZ (See
Figure 10). Finally, transduction efficiency of vector produced with pHS3nZ or pH6nZ and different amounts of pSYNGP or pGP-
RRE3 at different m.o.i.=s (and as high as 1) was determined in HT 1080 cells. This experiment was performed as the high level
gag-pol expression from pSYNGP may result in interference by genome-empty particles at high vector concentrations. As
expected for VSVG pseudotyped retroviral particles (69) transduction efficiencies correlated with the m.o.i.=s, whether high or low
amounts of pSYNGP were used and with pH6nZ or pHS3nZ. For m.o.i. 1 transduction efficiency was approximately 50-60% in all
cases (Figure 18). The above data indicate that no interference due to genome-empty particles is observed in this experimental
system.

The codon optimised gag-pol gene does not use the exportin-1 nuclear export pathway

[0201] Rev mediates the export of unspliced and singly spliced HIV-1 mRNAs via the nuclear export receptor exportin-1 (CRM1)
(70,71, 72, 73, 74). Leptomycin B (LMB) has been shown to inhibit leucine-rich NES mediated nuclear export by disrupting the
formation of the exportin-1/NES/RanGTP complex (75, 72). In particular, LMB inhibits nucleo-cytoplasmic translocation of Rev and
Rev-dependent HIV mRNAs (76). To investigate whether exportin-1 mediates the export of the codon optimised gag-pol
constructs, the effect of LMB on protein production was tested. Western blot analysis was performed on cell lysates from cells
transfected with the gag-pol constructs (+/- pCMV-Rev) and treated or not with LMB (7.5 nM, for 20 hours, beginning treatment 5
hours post-transfection). To confirm that LMB had no global effects on transport, the expression of (3-gal from the control plasmid
pCMV-BGal was also measured. An actin internal control was used to account for protein variations between samples. The results
are shown in Figure 16. As expected (76), the wild type gag-pol was not expressed in the presence of LMB (compare lanes 3 and
4), whereas LMB had no effect on protein production from the codon optimised gag-pol, irrespective of the presence of the RRE
in the transcript and the provision of Rev in frans (compare lanes 5 and 6, 7 and 8, 9 and 10, 11 and 12, 5-6 and 11-12). The
resistance of the expression of the codon-optimised gag-po/ to inhibition by LMB indicates that the exportin-1 pathway is not used
and therefore an alternative export pathway must be used. This offers a possible explanation for the Rev independent expression.
The fact that the presence of a nonfunctional Rev/RRE interaction did not affect expression implies that the RRE does not
necessarily act as an inhibitory (e.g. nuclear retention) signal per se, which is in agreement with previous observations (5, 58).

[0202] In conclusion, this is the first report of an HIV-1 based vector system, composed of pSYNGP, pHS3nZ and pHCMVG,
where significant vector production can be achieved in the absence of all accessory proteins. These data indicate that in order to
achieve maximum titres the HIV vector genome must be configured to retain efficient packaging and that this requires the
retention of gag sequences and a splice donor. By reducing the gag sequence to 360 nt in pHS3nZ and combining this with

pSYNGP it is possible to achieve titre of at least 10% L.U./ml that is only 5-fold lower than the maximum levels achieved in the
presence of Rev.

Example 2 - EIAV (not according to the invention)

Codon-optimised EIAV gag-pol expression cassettes
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[0203] We also examined if the codon-optimisation process would alter the properties of the gag-pol gene of the non-primate
lentivirus EIAV. The sequence is of the codon-optimised gene is shown from nt1103 to 5760 of SEQ ID NO:5 (Figure 9). The wild
type and the codon-optimised sequences are denoted WT and CO, respectively. The codon usage was changed to that of highly
expressed mammalian genes. pESYNGP (Figure 27 and SEQ ID NO:5) was made by transferring an Xbal-Notl fragment from a
plasmid containing a codon-optimised EIAV gag/pol gene, synthesised by Operon Technologies Inc., Alameda, CA, into pClneo
(Promega). The gene was supplied in a proprietary plasmid backbone, GeneOp. The fragment transferred to pClneo includes
sequences flanking the codon-optimised EIAV gag/pol ORF: tctagaGAATTCGCCACCATG- EIAV gag/pol-
TGAACCCGGGgeggeege. The ATG start and TGA stop codons are shown in bold and the recognition sequences for Xbal and
Notl sites in lower case.

[0204] The expression of Gag/Pol from the codon-optimised gene was assessed with respect to that from various wild type EIAV
gag/pol expression constructs by transient transfection of HEK 293T cells (Figure 25). Transfections were carried out using the
calcium phosphate technique, using equal moles of each Gag/Pol expression plasmid together with a plasmid which expressed
EIAV Rev either from the wild type sequence or from a codon-optimised version of the gene: pClneoEREV (WO 99/32648) (Figure
35 and SEQ ID NO:13) or pESYNREV (Figure 36 and SEQ ID NO:14), respectively. pESYNREV is a pClneo-basted plasmid
(Promega) which was made by introducing the EcoRl to Sall fragment from a synthetic EIAV REV plasmid, made by Operon
Technologies Alameda, CA. The plasmid backbone was the proprietary plasmid GeneOp in which was inserted a codon-optimised
EIAV REV gene flanked by EcoRI and Sall recognition sequences and a Kozak consensus sequence to drive efficient translation
of the gene. The mass of DNA on each transfection was equalised by addition of pClneo plasmid. In transfections in which a Rev
expression plasmid was omitted, a similar mass of pClneo (Promega) was used instead (lanes labelled pCineo). Cytoplasmic
extracts were prepared 48 hours post transfection and 15ug amounts of protein were fractionated by SDS-PAGE and then
transferred to Hybond ECL. The Western blot was probed with a polyclonal antisera from an ElAV-infected horse and then with a
secondary antibody, anti-horse horse-radish peroxidase conjugate. Development of the blot was carried out using the ECL kit
(Amersham). Positive controls for the blotting and development procedure, and cytoplasmic extract from untransfected HEK 293T
cells are as indicated. The positions of various EIAV proteins are indicated.

[0205] Expression from wild type gag/pol was achieved from various plasmids (see Figure 25). pONY3.2T is a derivative of
pONY3.1 (W0O99/32646)(Figure 34 and SEQ ID NO:12) in which mutations which ablate expression of Tat and S2 have been
made. In addition, the EIAV sequence is truncated downstream of the second exon of rev. Specifically, expression of Tat is
ablated by an 83nt deletion in exon 2 of tat which corresponds with respect to the wild type EIAV sequence, Acc. No. U01866, to
deletion of nt 5234-5316 inclusive. S2 ORF expression is ablated by a 51 nt deletion, corresponding to nt 5346-5396 of Acc. No.
U01866. The EIAV sequence is deleted downstream of a position corresponding to nt 7815 of Acc. No. U01866. These alterations
do not alter rev, hence expression of this gene is expressed as for pONY3.1. pONY3.2 OPTl is a derivative of pONY3.1 which has
the same deletions for ablation of Tat and S2 expression as described above. In addition, the first 372nt of gag have been
‘codon-optimised' for expression in human cells. The sequence of the wild type and codon-optimised sequences present in
PONY3.20PTl in this region are compared in Figure 43. Base differences between the sequences are indicated. The region which
was codon-optimised represents the region of overlap between the vector and wild-type gag/pol expression constructs. Reduction
of homology within this region would be expected to improve the safety profile of the vector system due to the reduced chances of
recombination between the vector genome and the gag/pol transcripts. 3.2 OPTl-lhyg is a derivative of 3.2 OPTI in which the
SnaBI-Notl fragment of 3.2 OPTI is transferred to pIRES1hygro (Clontech) prepared for ligation by digestion with the same sites.
The gag/pol gene is thus placed upstream of the IRES hygromycin phosphotransferase. Of note is the fact that the resulting
construct contains the intron from pClneo, not from pIRES1hygro. pEV53B is a derivative of PEV53A (WO 98/51810) in which the
ElAV-derived sequence upstream of the Gag initiation codon is reduced to include only the major splice donor and surrounding
segeunces: CAG/GTAAGATG, where the Gag initiation codon is shown in bold face.

[0206] The results (Figure 26) shown the Rev-dependence of Gag/Pol expression from pHORSE3.1 (WO 99/32646), which has
an EIAV derived leader sequence starting just downstream of the primer binding site and an RRE placed downstream of gag/pol
composed of the two EIAV sequences reported to have RRE activity. Expression was enhanced by the same amount when Rev
expression was driven by wild type (pClneoERev) (Figure 35) or codon-optimised (pESYNREYV) (Figure 36) genes. This result
confirms the functionality of the codon-optimised Rev expression plasmid.

[0207] In contrast to expression of Gag/Pol from pONY3.1, expression from pESYNGP was not influenced by the presence of
Rev, however it was slightly lower than from pONY3.1 or pON3.2T. Expression from pESYNGPRRE (Figure 30 and SEQ ID NO:7),
in which the EIAV RRE sequence present in pHORSES.1 is placed downstream of gag/pol, appeared slightly lower than from
PESYNGP. The levels of expression from 3.2 OPTI and 3.20PTI-lhyg were significantly lower than from pESYNGP or pONY3.1,
even in the presence of Rev. This result suggested that there may be determinants of Gag/Pol expression within the first 372nt of
the gag and showed that 3.2 OPTI was unlikely to be useful as a basis for EIAV vector production. Furthermore it demonstrates
that codon-optimisation of only certain regions of the whole gag/pol gene may not lead to high levels of Rev-independent
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expression.

[0208] We have previously demonstrated (43) that the 5' leader (121bp upstream of the ATG start codon) and the RRE
sequence (43) are important for high expression of the wild type EIAV gag-pol. Three constructs were made that contained either
the leader sequence (LpESYNGP), the leader and RRE sequences (LpESYNGPRRE) or the RRE sequence (pESYNGPRRE).
The sequences of these constructs are shown in SEQ ID NOS:6-8 and Figures 28-30. They were transfected into 293T cells in
either the presence or absence of Rev expression plasmid. The cell supernatant was then measured for reverse transcriptase
activity (RT), using a conventional RT assay, to evaluate which construct generated the highest amount of gag-po/ mRNA. The
results are shown in Figures 39 and 40. It is clear from these results that the 5' leader leads to an increase in RT activity. The
ability of these Gag/Pol expression constructs to support formation of infectious vector particles was also tested by transient
transfection of HEK 293 cells. The results of this analysis of show that all of the constructs could provide functional EIAV Gag/Pol,
and show the Rev dependence of titre with the pONY8.0Z vector genome plasmid, which does not encode any EIAV proteins
(Figure 41).

[0209] The ability of pESYNGP to act in concert with a minimal EIAV vector genome plasmid pONY8.1Z (Figure 33, SEQ ID
NO:11) was evaluated (Figure 42). The result shows that the titres obtained with pESYNGP and pONY8.1Z are about 10-fold
lower than from pONY3.1 and pONY8.1Z. This reduced titre reflects the lack of Rev protein in the system rather than a deficiency
of Gag/Pol production which we have already shown is independent of Rev expression.

[0210] Expression of EIAY Gag/Pol was also tested from pESDSYNGP (Figure 50 and SEQ ID NO:18) in which the Kozak
consensus sequence of Gag is replaced by the natural EIAV splice donor. pESDSYNGP was made from pESYNGP by exchange
of the 306bp EcoRI-Nhel fragment, which runs from just upstream of the start codon for gag/pol to approximately 300 base pairs
inside the gag/pol ORF with a 308bp EcoRI-Nhel fragment derived by digestion of a PCR product made using pESYNGP as
template and using the following primers: SD FOR [GGCTAGAGAATTCCAGGTAAGATGGGCGATCCCCTCACCTGG] and SD
REV [TTGGGTACTCCTCGCTAGGTTC]. This manipulation replaces the Kozak concensus sequence upstream of the ATG in
pESYNGP with the splice donor found in EIAV. The sequence between the EcoRIl site and the ATG of gag/pol is thus
CAGGTAAG, exactly as found in the natural viral sequence. Therefore the mRNA is deleted with respect to sequences upstream
but not downstream of the splice donor. The performance of pESDSYNGP was assessed relative to pESYNGP and other
expression plasmids by measurement of reverse transcriptase activity in supernatants from transiently transfected HEK 293T cells
using a Tagman-based version of the product enhanced reverse ftranscriptase (PERT) assay. In this method, reverse
transcriptase associated with vector particles is released by mild detergent treatment and used to synthesize cDNA using MS2
bacteriophage RNA as template. MS2 RNA template and primer are present in excess hence the amount of cDNA is proportional
to the amount ofRT released from the particles. Therefore, the amount of cDNA synthesised is proportional to the number of
particles. MS2 cDNA is then quantitated using Tagman technology. The assay is carried out on test samples in parallel with a
vector stock of known titre and estimated particle content. The use of the standard allows creation of a 'standard curve' and
allows the relative RT content of various samples to be calculated. The results of this analysis are shown in Figure 49. The results
show that Gag/Pol expression is virtually identical from pESYNGP and pESDSYNGP. The results also indicate that expression is
not significantly enhanced by Rev. The activity of the Rev expression plasmid is confirmed by the result obtained with pHORSE +,
in which there is an RRE downstream of the wild type EIAV gag/pol, and that shows a 6-fold enhancement of expression in the
presence of Rev. We also noted that the expression from pHORSE was enhanced 3-fold in the presence of Rev. Since this
construct has no RRE it suggests that Rev may be having a non-specific enhancing effect on expression, possibly as a result of
being expressed at high levels in this experimental system.

[0211] The ability of pESYNGP to participate in the formation of infectious viral vector particles, when co-transfected with
plasmids for the vector genome and envelope was assessed by transient transfection of HEK 293T, as described previously (49,
50). Briefly, 293T cells were seeded on 6cm dishes (1.2 x 106/dish) and 24 hours later they were transfected by the calcium

phosphate procedure. The medium was replaced 12 hours post-transfection and supernatants were harvested 48 hours post-
transfection, filtered (0.45 pm filters) and titered by transduction of D17, canine osteosarcoma cells, in the presence of 8 pg/ml

Polybrene (Sigma). Cells were seeded at 0.9 x 105 /well in 12 well plates 24 hours prior to use in titration assays. Dilutions of
supernatant were made in complete media (DMEM/10%FBS) and 0.5ml aliquots plated out onto the D17 cells. 4 hours after
addition of the vector the media was supplemented, with a further 1 ml of media. Transduction was assessed by X-gal staining of
cells 48 hours after addition of viral dilutions.

[0212] The vector genomes used for these experiments were pONY4.0Z (Figure 31 and SEQ ID NO:9) and pONY8.0Z (Figure 32
and SEQ ID NO:10).

[0213] pONY4.0Z (WO 99/32646) was derived from pONY2.11Z by replacement of the U3 region in the 5'LTR with the
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cytomegalovirus immediate early promoter (pCMV). This was carried out in such a way that the first base of the transcript derived
from this CMV promoter corresponds to the first base of the R region. This manipulation results in the production of high levels of
vector genome in transduced cells, particularly HEK 293T cells, and has been described previously (50). pONY4.0Z expresses all
EIAV proteins except for envelope, expression of which is ablated by a deletion of 736nt between the Hindlll sites present in env.

[0214] pONY8.0Z was derived from pONY4.0Z by introducing mutations which 1) prevented expression of TAT by an 83nt
deletion in the exon 2 of tat) prevented S2 ORF expression by a 51 nt deletion 3) prevented REV expression by deletion of a
single base within exon 1 of rev and 4) prevented expression of the N-terminal portion of gag by insertion of T in ATG start
codons, thereby changing the sequence to ATTG from ATG. With respect to the wild type EIAV sequence Acc. No. U01866 these
correspond to deletion of nt 5234-5316 inclusive, nt 5346-5396 inclusive and nt 5538. The insertion of T residues was after nt
526 and 543.

[0215] The results of this analysis are shown tabulated in Figure 37, and graphically in Figure 38. Transfections were carried out
with only 3 plasmids (vector genome, gag/pol expression plasmid and VSV-G expression plasmid) - diagonal lined bars, or with
four plasmids, which included the previous set of plasmids together with an additional plasmid encoding Rev or a similar plasmid
not coding a functional protein - filled bars. The result show that high titres of vector can be achieved using pESYNGP to supply
EIAV Gag/Pol. The highest titres were obtained using the Rev-expressing vector genome plasmid, pONY4.0Z, and they were only
slightly lower than observed when Gag/Pol was supplied by pONY3.1. Lower titres were observed with pONY8.0Z vector genome
plasmid with pESYNGP than with pONY3.1. This is due to the Rev expression requirement of pONY8.0Z. Rev is expressed by
pONY3.1, but not pESYNGP. These results confirm the utility of the codon-optimised Gag/Pol expression plasmid.

Use of the synthetic EIAV gag/pol gene in construction of cell lines which stably express EIAV gag/pol.

[0216] Cells lines which express high amounts of EIAV Gag/pol are required for the construction of packaging and producer cells
for EIAV vectors. As a first step in their construction HEK 293 cells were stably transfected with pIRES1hyg ESYNGP (Figure 44
and SEQ ID NO:17), in which EIAV Gag/pol expression is driven by a CMV promoter, and is linked to an ORF for expression of
hygromycin phosphotransferase by an EMCV IRES. pIRES1hyg ESYNGP was made as follows. The synthetic EIAV gag/pol gene
and flanking sequences was transferred from pESYNGP into pIRES1hygro expression vector (Clontech). First, pESYNGP was
digested with EcoRI, and the ends filled in by treatment with T4DNA polymerase and then digested with Nofl. pIRES1hygro was
prepared for ligation with this fragment by digestion with Nisil, the ends trimmed flush by treatment with T4 DNA polymerase, then
digested with Nofl. Prior to transfection into HEK 293 cells pIRES1hyg ESYNGP was digested with Ahdl which linearises the
plasmid.

[0217] Clonal cell lines,were derived by serial dilution and analysed for expression of Gag/Pol by a Tagman-based product
enhanced reverse trariscriptase (PERT) assay. Data for the cell line Q3.29, which expressed the highest level of Gag/Pol is
shown. The analysis showed that the level of expression from the codon-optimised EIAV Gag/Pol cassette in Q3.29 was very
similar to that seen for an EIAV producer line, 8Z.20, in which Gag/Pol is expressed from the pEV53B wild type expression

cassette, that produced vector particles at titres of almost 106 transducing units per ml. (Figure 45). Assuming exponential
amplification during the assay, a difference of Ct value of 1.0 corresponds to a difference of 2-fold in concentration of the reverse
transcriptase released from the particles. Therefore the difference in Gag/Pol expression between Q3.29 and 872.20 cells is
approximately 2-8 fold. Furthermore the Ct values observed indicate that the level of expression of Gag/Pol is significantly higher

than in samples of pONY8G vector particles with a titre of 2 x 106 transducing units per ml on D17 cells, but made by transient
transfection of HEK 293T cells. These data indicate that the codon-optimised EIAV Gag/Pol construct can be used in the
construction of EIAV packaging and producer lines and confirms the previous result that expression is independent of Rev
expression.

[0218] The Q3.29 cell line was then tested for its ability to support production of infectious vector particles when transfected with
a vector genome plasmid, pONY8.0Z, and the VSV-G envelope expression plasmid, pRV67 and the EIAV REV expression
plasmid, pESYNREV. In addition we also evaluated the performance of a plasmid pONY8.3G FB29 (-) which is modified form of
the pONY8G vector genome plasmid. PONY8G is a standard EIAV vector genome used for comparison purposes. The
modifications and construction of pONY8.3G FB29 (-) (SEQ ID NO:19) are described in PCT/GB00/03837 and briefly are 1) the
introduction of loxP recognition sites upstream and downstream of the vector genome cassette 2) the placement of an expression
cassette for codon-optimised REV, derived from pESYNREYV, and driven by the FB29 U3 promoter downstream of the vector
genome cassette and orientated so that the direction of transcription was towards the vector genome cassette. The REV
expression cassette is located upstream of the 3' loxP site. Thus the pONY8.3G FB29 - plasmid carries expression cassettes for
the vector genome RNA and for EIAV Rev.
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[0219] The titres were established by limiting dilution on D17 canine osteosarcoma cells and are shown in Figure 46

[0220] The titres obtained from transfections 2-6 were up to 4.5 x 109 transducing units per ml indicating levels of Gag/Pol
expression sufficient to support titres at least this high. The titres obtained were not higher when additional Gag/Pol was supplied
(transfection 1) indicating that Gag/Pol expression was not the limitation on titre.

Improved safety profile due to Gag/Pol expression from a codon-optimised expression construct

[0221] RCR formation takes place by recombination between different components of the vector system or by recombination of
vector system components with nucleotide sequences present in the producer cells. Although recombination at the DNA level
during construction of producer cell lines is possible (perhaps leading to insertional activation of endogenous retroelements or
retroviruses) it is thought that recombination to produce RCR occurs mainly between RNA's undergoing reverse transcription,
hence occurs within the mature vector particles. In consequence, recombination will be more likely to occur between RNA's which
contain packaging signals, such as the vector genome and the gag/po/ mRNA. Usually however the gag/pol transcript is modified
so that it is deleted with respect to some or all defined packaging elements, thereby reducing the chances of its involvement in
recombination.

[0222] The codon-optimisation process used to create the HIV and EIAV Gag/Pol expression plasmid, pSYNGP and pESYNGP,
also results in disruption of sequences and structures that direct packaging as a result of introducing changes at approximately

every 3" nucleotide position. We have obtained evidence for the lower level of incorporation of the codon-optimised RNA derived
from pESYNGP into virions.

[0223] The packaging of mRNA's derived from a wild type gag/po/ pEVE3B expression cassette, and from the codon-optimised
EIAV gag/pol expression cassette, pESYNGP, was compared. Medium was collected from a HEK 293 based cell-lines which were
stably transfected with either pEV53B (cell line B-241), or with pESYNGP. Both cell lines produce vector particles which do not
contain vector RNA and do not have envelopes. In some experiments, an EIAV vector genome plasmid (pECG3-CZW) was
transfected into the cells to serve as an internal positive control for hybridisation and for the presence of particles capable of
packaging RNA. pECG3-CZW is a derivative of pEC-LacZ (WO 98/51810) and was made from the latter by 1) reduction of gag
sequences so that only the first 200nt of gag, rather than the first 577nt, was included and 2) inclusion of the woodchuck hepatitis
virus post-transcriptional regulatory element (WHV PRE) (corresponding to nt 901-1800 of Acc. No. J04514) into the Notl site
downstream of the LacZ reporter gene.

[0224] Viral particles derived from each of the cell lines were then partially purified from the medium by equilibrium density
gradient centrifugation. To do this 10 ml of medium from producer cells, harvested at 24 hours after induction with sodium
butyrate, was layered onto a 20-60% (w/w) sucrose gradient in TNE buffer (pH 7.4) and centrifuged for 24 hours at 25,000 rpm
and 4° C in a SW28 rotor. Fractions were collected from the bottom and 10 pl of each fraction assayed for reverse transcriptase
activity to locate viral particles. The results of this analysis are shown in (Figure 47) where the profile of reverse transcriptase
activity is shown as a function of gradient fraction. In these figures, the top of the gradient is on the right. It should be noted that
the levels of RT activity from the pESYNGP-expressing cell were significantly lower than from pEV53B expressing cells. To
determine the RNA content of the purified virions, aliquots from the top, middle or bottom fractions were pooled (as indicated by
the bars labeled T, M and B) and the RNA from each fraction was subjected to slot-blot hybridization analysis. Using a probe
specific for a common region of wild type and synthetic gag/pol, encapsidation of RNA was easily detectable in the peak fractions
(M) of virions synthesized from the wild type construct (pEV53B), but was not detected from virions synthesized from the synthetic
Gag/Pol construct (PESYNGP)(Figure 48). The control for the presence of capsid capable of carrying out encapsidation was the
EIAV G3-CZW vector genome which was readily detected in peak fractions from cells expressing either the wild type or synthetic
gag/pol proteins. Even taking into account the different levels of expression from the wild type and synthetic Gag/Pol expression
constructs this result indicates that the RNA from the codon-optimised gag/pol gene is packaged significantly less efficiently than
the wild type gene and represents a significant improvement to the safety profile of the system. Of further note is that the RNA
transcribed from pEV53B was packaged. This RNA is deleted with respect to sequences upstream of the splice donor sequence
(CAG/GTAAG) and yet was still packaged. This points to the localisation of major packaging determinants within the gag coding
region and is in contrast to the collected observations on the location of the packaging signal of HIV-1.

[0225] In additional experiments we have shown that the packaging of transcripts from pEV53B is only slightly lower than from

pEV53A (Figure 51). This indicates further that major packaging sequences are located within the gag coding region. In these
experiments cell line B-241 expressed pEV53B RNA and PEV-17 expressed pEV53A RNA. The EIAV vector genome used to
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confirm the presence of packaging competent vector particles was G3-CZR, which is the same as G3-CZW, described above,
except for the replacement of the woodchuck post-transcriptional regulatory element with a sequence containing the EIAV RRE
elements. Methodology was as described above.

References

[0226]

. Miller, N., and J. Whelan. 1997. Hum Gene Ther. 8:803-15.

. Lewis & Emerman. 1993. J. Virol. 68:510.

. Naldini, L., U. Blomer, P. Gallay, D. Ory, R. Mulligan, F. H. Gage, 1. M. Verma, and D. Trono. 1996. Science. 272:263-7.

. Morgenstern & Land. 1990. Nucleic Acids Res. 18: 3587-3596.

. Chang, D. D., and P. A. Sharp. 1989. Cell. 59:789-795.

. Wang & Semenza. 1993. Proc Natl Acad Sci. 90:430.

. Dachs et al. 1997. Nature Med. 5:515.

. Firth et al. 1994. Proc Natl Acad Sci. 90: 6496-6500.

9. 9. Madan et al. 1993. Proc Natl Acad Sci. 90:3928.

10. 10. Semenza & Wang. 1992. Mol Cell Biol. 1992. 12: 5447-5454.

11. 11. Takenaka et al. 1989. J Biol Chem. 264: 2363-2367.

12. 12. Peshavaria & Day. 1991. Biochem J. 275: 427-433.

13. 13. Inou et al. 1989. J Biol Chem. 264: 14954-14959.

14. 14. Overell et al. 1988. Mol Cell Biol. 8: 1803-1808.

15. 15. Attenello & Lee. 1984. Science. 226: 187-190.

16. 16. Gazt et al. 1985. Cancer Res. 55: 1660-1663.

17. 17. Yu et al. 1986. Proc Natl Acad Sci. 83: 3194-3198.

18. 18. Dougherty & Temin. 1987. Proc Natl Acad Sci. 84: 1197-1201.

19. 19. Hawley et al. 1987. Proc Natl Acad Sci. 84: 2406-2410.

20. 20. Yee, J. K., A. Miyanohara, P. LaPorte, K. Bouic, J. C. Burns, and T. Friedmann. 1994. Proc. Natl. Acad. Sci. USA.
91:9564-8.

21. 21. Jolley et al. 1983. Nucleic Acids Res. 11: 1855-1872.

22. 22. Emerman & Tenim. 1984. Cell. 39: 449-467.

23. 23. Herman & Coffin. 1987. Science. 236: 845-848.

24. 24. Bender et al., 1987, J Virol 61: 1639-1646.

25. 25. Pear et al., 1993, Proc Natl Acad Sci 90: 8392-8396.

26. 26. Danos & Mulligan. 1998. Proc Natl Acad Sci. 85: 6460-6464.

27. 27. Markowitz et al. 1988. Virology. 167: 400-406.

28. 28. Cosset et al., 1995, J. Virol. 69: 7430-7436.

29. 29. Mebatsion et al. 1997. Cell. 90: 841-847.

30. 30. Marshall. 1998. Nature Biotechnology. 16: 129.

31. 31. Nature Biotechnology. 1996. 14:556.

32. 32. Wolff & Trubetskoy. 1998. Nature Biotechnology. 16: 421.

33. 33. DuBridge, R. B., P. Tang, H. C. Hsia, P.-M. Leong, J. H. Miller, and M. P. Calos. 1987. Mal. Cell. Biol. 7:379-387.

34. 34. Gey, G. O., W. D. Coffman, and M. T. Kubicek. 1952. Cancer res. 12:264.

35. 35. Kim, S. Y., R. Byrn, J. Groopman, and D. Baltimore. 1989. J. Virol. 63:3708-3713.

36. 36. Adachi, A., H. Gendelman, S. Koenig, T. Folks, R. Willey, A. Rabson, and M. Martin. 1986. J. Virol. 59:284-291.

37. 37.Haas, J., E.-C. Park, and B. Seed. 1996. Current Biology. 6:315.

38. 38. Zolotukhin, S., M. Potter, W. W. Hauswirth, J. Guy, and N. Muzyczka. 1996. A "humanized" green fluorescent protein
cDNA adapted for high-level expression in mammalian cells. J Virol. 70:4646-54.

39. 39. Fisher, A, E. Collalti, L. Ratner, R. Gallo, and F. Wong-Staal. 1985. Nature. 316:262-265.

40. 40. Kozak, M. 1992. [Review]. Annu. Rev. Cell Biol. 8:197-225.

41. 41. Cassan, M., N. Delaunay, C. Vaquero, and J. P. Rousset. 1994. J. Virol. 68:1501-8.

42. 42. Parkin, N. T., M. Chamorro, and H. E. Varmus. 1992. J. Virol. 66:5147-51. 68:3888-3895.

43. 43. Mitrophanous K, Yoon S, Rohll J, Patil D, Wilkes F, Kim V, Kingsman S, Kingsman A, Mazarakis N, 1999. Gene Ther. 6
(11): 1808-18

44. 44 Ory, D. 8, B. A. Neugeboren, and R. C. Mulligan. 1996. Proc Natl Acad Sci USA. 93:11400-6.

45. 45. Zhu, Z. H,, S. S. Chen, and A. 8. Huang. 1990. J Acquir Immune Defic Syndr. 3:215-9.

46. 46. Chesebro, B., K. Wehrly, and W. Maury. 1990. J Virol. 64:4553-7.

NSO
© N DU AW

29



47.
48.

49.
50.

51.

52.
53.

54.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

DK/EP 2194137 T3

47. Spector, D. H., E. Wade, D. A. Wright, V. Koval, C. Clark, D. Jaquish, and S. A. Spector. 1990. J Virol. 64:2298-2308.
48. Valsesia Wittmann, S., A. Drynda, G. Deleage, M. Aumailley, J. M. Heard, O. Danos, G. Verdier, and F. L. Cosset. 1994.
J Virol. 68:4609-19.

49. Kim, V. N,, K. Mitrophanous, S. M. Kingsman, and K. A. J. 1998. J Virol 72: 811-816.

50. Soneoka, Y., P. M. Cannon, E. E. Ramsdale, J. C. Griffiths, G. Romano, S. M. Kingsman, and A. J. Kingsman. 1995.
Nucleic Acids Res. 23:628-33.

51. Sagerstrom, C., and H. Sive. 1996. RNA blot analysis, p. 83-104. In P. Krieg (ed.), Alaboratory guide to RNA: isolation,
analysis and synthesis, vol. 1. Wiley-Liss Inc., New York.

52. Malim, M. H., J. Hauber, S. Y. Le, J. V. Maizel, and B. R. Cullen. 1989. Nature. 338:254-7.

53. Felber, B. K., M. Hadzopoulou Cladaras, C. Cladaras, T. Copeland, and G. N. Pavlakis. 1989. Proc. Natl. Acad. Sci.
USA.. 86:1495-1499.

54. Hadzopoulou Cladaras, M., B. K. Felber, C. Cladaras, A. Athanassopoulos, A. Tse, and G. N. Pavlakis. 1989. J. Virol.
63:1265-74.

55. Schneider, R., M. Campbell, G. Nasioulas, B. K. Felber, and G. N. Pavlakis. 1997. J Virol. 71 :4892-903.

56. Schwartz, S., B. K. Felber, and G. N. Pavlakis. 1992. J. Virol. 66:150-159.

57. Maldarelli, F., M. A. Martin, and K. Strebel. 1991 J. Virol. 65:5732-5743.

58. Mikaelian, I., M. Krieg, M. Gait, and J. Karn. 1996. J. Mol. Biol. 257:246-264.

59. Xu, N, C.-Y. Chen, and A.-B. Shyu. 1997. Mol. Cell. Biol. 17:4611-4621.

60. Naldini, L. 1998. Curr. Opin. Biotechnol. 9:457-463.

61. Parolin, C., T. Dorfman, G. Palu, H. Gottlinger, and J. Sodroski. 1994J. Virol.

62. Dull, T., R. Zufferey, M. Kelly, R. Mandel, M. Nguyen, D. Trono, and L. Naldini. 1998. J. Virol. 72:8463-8471.

63. Cui, Y., T. lwakama, and L.-J. Chang. 1999. J. Virol. 73:6171-6176.

64. Chang, L.-J., V. Urlacher, T. lwakama, Y. Cui, and J. Zucali. 1999. Gene Ther. 6:715-728.

65. Harrison, G., G. Miele, E. Hunter, and A. Lever. 1998. J. Virol. 72:5886-5896.

66. McBride, M. S., and A. T. Panganiban. 1997. J. Virol. 71:2050-8.

67. Lever, A., H. Gottlinger, W. Haseltine, and J. Sodroski. 1989 J. Virol. 63:4085-7.

68. Brighty, D., and M. Rosenberg. 1994. Proc. Natl. Acad. Sci. USA. 91:8314-8318.

69. Arai, T., M. Takada, M. Ui, and H. Iba. 1999. Virology. 260:109-115.

70. Fornerod, M., M. Ohno, M. Yoshida, and |. W. Mattaj. 1997. Cell. 90:1051-1060.

71. Fridell, R. A., H. P. Bogerd, and B. R. Cullen. 1996. Proc. Natl. Acad. Sci. U S A. 93:4421-4.

72. Pollard, V., and M. Malim. 1998. Annu. Rev. Microbiol. 52:491-532.

73. Stade, K., C. S. Ford, C. Guthrie, and K. Weis. 1997. Cell. 90:1041-1050.

74. Ulman, K. S., M. Powers, A" and D. J. Forbes. 1997. Cell. 90:967-970.

75. Otero, G. C., M. E. Harris, J. E. Donello, and T. J. Hope. 1998. J. Virol. 72:7593-7597.

76. Wolff et al. 1997. Chem Biol. 4: 139-147.

SEQUENCE LISTING

[0227]

<110> Oxford Biomedica (UK) Limited

<120> Method

<130> PO08827EPA

<150> GB 0009760.0
<151>2000-04-19

<160> 37

<170> Patentln version 3.5

<210>1

<211> 4307

<212> DNA

<213> Human immunodeficiency virus
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<400>1
atgggtgcga
ttaaggccag
ctagaacgat
ctgggacage
acagtagcaa
ttagacaaga
gacacaggac
caaatggtac
gagaaggcett
ccacaagatt
ttaaaagaga
gggectattg
agtacccttc
atttataaaa
agaattotgg
tataaaactc
ttgttggteoc
gctacactag
agagttttgg
ggcaatttta
acagccagaa
caccaaatga
tacaagggaa
gagagcttca
aaggaactyl
taaagatagg
tagaagaaat
ttatcaaagt
gtacagtatt
ttggttgcac
caggaatgga
tagtagaaat
atccatacaa
tagtagattt
taccacatce
catatttttc
gtataaacaa
aaggatcaca
aaaatccaga
aaatagggca
ttaccacacc
tccatecctga
tcaatgacat

ttaaagtaag
cactaacaga
tacatggagt
aaggccaatyg
atgcaagaat
aaataaccac
aaaaggaaac
dggagtitgt
tagtaggaygc
aagcaggata
atcagsagac
acatagtaac
aatcagagtt
catgggtacc
ctggaatcag
aatatcacag
aagaaatagt
tagactgtag
tggtagcagt
ggcaggaaac
atactgaceaa
gaatcaagca
tgaataaaga
cagcagtaca
acagtgcagg
aaaaacaaat
tttggaaagg
atagtgacat
agatggcagg

<210>2
<211> 9772
<212> DNA

gagegtcaght
gaggaaagaa
tegcagttaa
tacaaccate
cectetatty
tagaggaaga
acagcaatca
atcaggccat
tcagcccaga
taaacaccat
ccatcaatga
caccaggcoca
aggaacaaat
gatggataat
acataagaca
taagagccga
aaaatgcgaa
aagaaatgat
ctgaagcaat
ggaaccaaag
attgeaggge
aagattgtac
ggccagggaa
ggtctggggt
atcotttaac
ggggcaacta
gagtttgcca
aagacagtat
agtaggacct
tttaaatttt
tggeccaaaa
ttgtacagag
tactccagta
cagagaactt
cgcagggtta
agtteccctta
tgagacacca
agcaatattc
catagttatc
gcatagaaca
agacaaaaaa
taaatggaca
acagaagtta

gcaattatgt
agaagcagag
gtattatgac
gacatatcaa
gaggggtgaa
agaaagcata
atgggaaaca
taatacccet
agaaacctic
tgttactaat
tgagttacaa
agactcacaa
agtcaatcaa
agcacacaaa
gaaagtacta
taattggaga
agccagetgt
teocaggaata
teatgtagece
agcatattte
tggcagcaat
ggaatttgga
attaaagaaa
aatggcagta
ggaaagaata
tacaaaaatt
accagcaaag
aaaagtagtg
tgatgattgt

attaagcggg
aaaatataaa
tectgyeetyg
ccttcagaca
tgtgcatcaa
gcagaacaaa
ggtcagccaa
atcacctaga
agtgatacce
gctaaacaca
ggaagctgca
gatgagagaa
aggatggatg
cctgggatta
aggaccaaag
gcaagcttea
cccagattgt
gacagcatgt
gagccaagta
aaagattgtt
cectaggaaa
tgagagacag
ttttettcag
agagacaaca
Liceetcagy
aaggaagctc
ggaagatgga
gatcagatac
acacctgtca
cceattagece
gttaaacaat
atggaaaagg
tttgccataa
aataagagaa
aazaagaaaa
gatgaagact
gggattagat
caaagtagca
tatcaataca
aaaatagagg
catcagaaag
gtacagecta
gtggggaaat

aaactcctta
ctagaactgg
ccatcaaaag
atttatcaag
cacactaatg
gtaatatggg
tggtggacag
ccettagtga
tatgtagatg
agaggaagac
gcaatttatc
tatgcattag
ataatagagc
ggaattggag
tttttagatg
gcaatggcta
gataaatgtc
tggcaactag
agtggatata
cttttaazat
ttcaccggtg
attccctaca
attataggac
ttcatccaca
gtagacataa
caaaatttte
ctecetetgga
ccaagaagaa
gtggcaagta

<213> Artificial Sequence

<220>

<223> pSYNGP

<400> 2

ggagaattag
ttaaaacata
ttagaaacat
ggatcagaag
aggatagaga
agtaagaaaa
aattacccta
actttaaatg
atgttttcag
gtggggggac
gaatgggata
ccaaggggaa
acaaataatc
aataaaatayg

caggaggtaa
aagactattt
cagggagtag
acaaatteayg
aagtgtttca
aagggctgtt
gctaatttit
agcagaccag
actcececte
Leactellty
tattagatac
aaccaaaaat
tcatagaaat
acataattgg
ctattgagac
ggccattgac
aagggaaaat
agaaaaaaga
ctcaagactt
aatcagtaac
tcaggaagta
atcagtacaa
tgacaaaaat
tggatgattt
agctgagaca
aacctccatt
tagtgctgee
tgaattggge

gaggaaccaa
cagaaaacag
acttaatage
agccatttaa
atgtaaaaca
gaaagactcc
agtattggca
aattatggta
ggycagctaa
aaaaagttgt
tagctttgca
gaatcattca
agttaataaa
gaaatgaaca
gaatagataa
gtgattttaa
agctaaaagg
attgtacaca
tagaagcaga
tagcaggaadg
ctacggttag
atccccaaag
aggtaagaga
attttaaaag
tagcaacaga
gggtttatta
aaggtgaagyg
aagcaaagat
gacaggatga

atcgatggga
tagtatgggce
cagaaggctg
aacttagatce
taaaagacac
aagcacagca
tagtgcagasa
catgggtaaa
cattatcaga
atcaagcagc
gagtgcatcc
gtgacatagc
cacctatcece
taagaatgta
gagacta:-gt
aaaattggat
taaaagcatt
gaggacccgg
ctaccataat
attgtggeaa
ggaaatgtgg
tagggaagat
agccaacagce
agaagcagga
geaacgacoa
aggagcagat
gataggggga
ctgtggacat
aagaaatcty
tgtaccagta
agaagaaaaa
ttcaaaaatt
cagtactaaa
ctgggaagtt
agtactggat
tactgcattt
tgtgcttoca
cttagagcct
gtatgtagga
acatctgttg
cctttggatyg
Agaaaaagac
aagtcagatt

agcactaaca
agagattcta
agaaatacag
aaatctgaaa
attaacagag
taaatttaaa
agccacczgg
ccagttagag
cagggagact
caccctaact
ggattcggga
agcacaacca
aaaggaaaag
agtagataaa
ggcccaagat
cctgccacct
agaagccatg
tttagaagga
agttattcca
atggccagta
ggccgectgt
tcaaggagta
tcaggctgaa
aaaaggggyg
catacaaact
cagggacage
ggcagtagta
cattagggat
ggattag

aaaaattegg
aagcagggag
tagacaaata
attatataat
caaggaagct
agcagcagcet
catccagggg
agtagtagaa
aggagccaca
catgcaaatyg
agtgcatgca
aggaactact
agtaggagaa
tagcectace
agacaggttc
gacagaaacc
gggaccageyg
ccataaggca
gatgcagaga
agaagggcac
aaaggaagga
ctggecttec
cccaccagaa
gcegatagac
cteglcacaa
gatacagtat
attggaggtt
aaagctatag
ttgactcaga
aaattaaagc
ataaaagcat
gggcctgaaa
tggagaaaat
caattaggaa
gtgggtgatyg
accataccta
cagggatgga
tttagaaaac
tetgacttag
aggtagggac
ggttatgaac
agctggactyg
tacccaggga

gaagtaatac
aaagaaccag
aagcaggggc
acaggaaaat
geagtgeaaa
ctgcccatac
attectgagt
aaagaaccca
aaattaggaa
gacacaacaa
ttagaagtaa
gatcaaagtg
gtctatctgg
ttagtcagtyg
gaacatgaga
gtagtagcaa
catggacaag
aaagttatcce
gcagaaacagy
aaaacaatac
tggtgggcag
gtagaatcta
catcttaaga
attggggggt
aaagaattac
agaaattcac
atacaagata
taltggaaaac
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&0
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4307
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tcaatattgyg
ttggeecattyg
aatatgaccg
gtcattagtt
gcctggctyga
agtaacgcca
ccacttggea
cggtaaatag
gcagtacatc
caatgggegt
caatgggagt
cgatcgeccyg
agcagageta
agttaaattg
gactctetta
ggttacaaga
¢ltygcegttte
aggtgtccac
ataggctage
gagetggace
aagcacatcg
gagaccageg
agegaggage
atcgasatca

aaaaagaagg
taccccateg
ctgaacgcet
ttcteageee
gggggacacc
tgggatcgtg
cggggctcag
aacaacccac
aagategtge
ccctttegeg
gaggtgaaga
acgatcctga
ggagtgggeg
aactccgeta
tgcttcaact
ggctgttgga
aattttttag
agaccagagc
ccctetoaga
ctctttggea
tggacaccgy
cgaagatgat
tcgaaatctyg
tcatcggacg
toegagacggt
cattgacaga
ggaaaatcte
agaaggactc
aagacttetg
ccgtgaccgt
ggaagtacac
agtacaacgt
ccaaaatcect
atgacttgta
tgcgccageca
ctcecttect
tgctgecaga
actgggecag
gaaccaagyc
aaaaccgaga
tgatcgecga
ccttcaagaa
toaageaget
agactcctaa
attggcaggce
tgtggtacca
ccgetaacag
aggttgtcac
ctttgcagga
tcattcaage
tgatcaagaa
atgagcaggt
tcgacaagge
acttcaacct
tcaagggega
gcacceatct
aggcegaggt
caggcceggtyg
cggttaaggc
cccagagteoa
tcagagateca
tcaagcggaa
cgaccgacat
tctactacag

ccattageca
catacgttgt
ccatgttgge
catagcecat
cogeccaacyg
atagggactt
gtacatcaag
ceegectgge
tacgtattag
ggatagceggt
ttgttttgge
cceegttgac
gtttagtgaa
ctaacgcagt
aggtagcctt
caggtttaag
tgataggcac
tecccagttca
ctecgagaatt
gctgggagaa
tgtgggccag
aggggtgeeg
tgcgeagecet
aggatacgaa

cccaacaggc
tgcagaacat
gogtgaaggt
Lgtcagaggyg
aggecgcoat
tgcateeggt
acatogcogyg
ccatcceggt
gcatgtatag
actacgtgga
actggatgac
aggcectggy
gacccggoca
ccatcatgat
gtggcaaaga
aatgtggaaa
ggaagatctyg
czacagcccc
agcaggagac
gegacccetc
agcagacgac
cgggggaatc
cggccacaag
caacctgttg
accggtgaag
ggagaagatc
caagattggg
gacgaaatgqg
ggaggttcag
actggatgtg
tgcetteaca
gectgececag
ggagccttte
cgtgggetot
cctgttgagg
ctggatgggt
gaaagacagc
tcagatttac
actcacagag
gatcctaaag
gatccagaag
cctgaagace
gaccgaggaco
gttcaagcetg
cacctggatt
getggagaag
ggagactaag
ceteactgac
ctegggeetyg
ccagccagac
gyaaaaggta
cgacaagcty
ccaggacgag
gcececectgtg
agcceatgeat
ggagggcaag
catteoegece
geragtgaay
cgectgetgg
gggegtegte
ggctgageat
gggggggatt
ccagactaag
ggacagcaga

tattattcat
atctatatca
attgattatt
atatggagtt
accceoegece
tcecattgacyg
tgtatcatat
attatgcecca
trcatcgctat
ttgactcacy
accaaaatca
gcaaatgggce
cegtceagate
cagtgettet
gcagaagttyg
gagaccaata
ctatiygtclL
attacagctc
cygccaceaty
gatccgecetg
ccgogaactg
ccagatccto
gtacaacacc
agaggccctg

cgcegeggac
ccaggggcag
Jggtggaagag
&gccaccccee
gcagatgetyg
gcacgcaggyg
aacgactagt
gggagaaatc
ceoctaccage
ccggttcotac
cgaaaccctg
cccagegget
caaggcacgc
gragegegge
agggcacaca
ggaaggacac
gcctteecac
accagaagag
gatagacaag
gtcacaataa
accgtgetygy
ggeggtttea
gcetatcggta
acgcagatcey
ctgaagecceg
aaggcactgg
cctgagaacc
cgcaagetgy
ctgggcatcc
ggtgatgcet
atcccttega
ggctggaaag
cgcaaacaga
gatctagaga
tggggactga
tacgagctge
tggactgtca
ccagggatta
gtgatcccea
gagcccegtge
caggggceaag
ggcaagtacy
gtgcagaaga
cccateocaga
cctgagtggy
gageccatag
ctgggcaaag
accaccaace
gaggtgaaca
cagagtgagt
tatctyggect
gtcteggetyg
cacgagaaat
gtggccaaag
ggceaggtgg
gttatcetgg
gaaacaggyc
accatccata
tgggcgggaa
gagtctatga
ctcaagaccy
ggggggtaca
gagctgeaaa
aatccecctet

tggttatata
taatatgtac
gactagttat
cegegttaca
attgacgtca
tcaatgggtg
gccaagteey
gtacatgacc
taccatggtg
gggatttcea
acgggacttit
ggtaggcgtg
actagaaget
gacacaacay
gtegtgagge
gaaactggge
taclyacatc
ttaaggctag
ggegeeegeyg
cgcocceggceyg
gagcgetteg
ggccaactge
gtggccacge
gataaaatcg

accggacaca
atggtgcacc
aaggctttta
caagatctga
aaggagacca
cceatcgeac
accattceagy
tacaaacget
atcctggaca
aaaacgctce
ctyggtecaga
accctagagg
gtectggcetg
aactttecgga
geccgeaact
caaatgaaag
aagggaagge
agcttcaggt
gaactgtata
agataggggg
aggagatgtce
tcaaggtgcg
cegtgetggt
gttgcacgcet
ggatggacgg
tggagatttyg
cgtacaacac
tggacttecg
cgcaccccge
acttctcegt
tcaacaacga
gctetccege
accccgacat
tagggcagca
ccacaccaega
accctgacaa
acgacataca
aggtgaggea
taaccgagga
acggcgtgta
gccagtggac
cceggatgag
tecaccacega
aggaaacctg
agttcgtcaa
tgggcgcecga
ccggatacgt
agaagactga
tegtgacaga
ccgagctggt
gggtaccege
gecatcaggaa
accacagcaa
agatcgtgge
actgtagcecc
tagocgtoca
aggagacagc
ctgacaatgg
tcaagcagga
ataaggagtt
cggtccaaat
gtgcagggga
agcagattac
ggaaaggccce

geaaccaggt
aggccatctc
geaeggaggt
acaccatgct
teaatgagga
cgggecagat
aacagatcgg
ggatcatect
tecgccaagy
gegcogagcea
acgegaacce
aaatgatgac
aggccatgag
accaacgcaa
geagggceoe
attgtactga
cagggaattt
ttggggaaga
atttagette
gragctcaag
gttgocagge
ccagtatgac
gggccccaca
gaacttecccee
cecgaaggtc
cacagagatg
gecggtgtte
cgagctgaac
agggctgaag
tecectggac
gacaccgggy
aatcttccag
cgtcatctat
ccgcaccaag
caagaagcec
atggaccegtg
gaagetggtg
getgtgcaza
ggccgagctce
ctatgacccea
ctatcagatt
gggtgcceac
aagcategtg
ggasacctgy
caccectoce
aaccttctac
cactaaccgg
gctgecaggee
ctetecagtat
caatcagatc
ccacadaggc
ggtgctatte
ctggegggee
cagctgtgac
cggcatctgg
tgtggccagt
ctacttecte
cagcaattta
gttcgggate
aaagaagatt
ggcggtatte
geggategtg
caagattcag
agcgaagcte

gcataaazca
atttatacztg
taatagtaat
taacttacgg
ataatgacgt
gagtatt-ac
cceccctacttyg
ttacgggact
atgeoggtztt
agtcteeace
ceaaaatgbe
tacggtggga
ttattgeggt
tctegaactt
actgggcagg
ttgtcgagac
cactttgeet
agtacttaat
ccagegtget
gcaaaaagaa
ccgtgaaccce
agcccagect
tgtactgegt
aagaggaaca

cagacagaad
cccccgcacg
gatacccatg
caacacagtg
ggctgecgaa
gcgtgageca
ctggatgacc
gggectgaac
cccgaaggaa
ggctagccag
ggactgcaag
cgectgteag
ceaggtgaca
gatcgtcaag
taggaaaaag
gagacaggct
tetteagage
gacaacaact
cetoagatea
gaggctcteco
cgctggaagce
cagatcctca
ccegteaaca
attageccta
aagcaatgge
gaaaaggaag
gcaatcaaga
aagcgeacge
aagaagaaat
gaagacttca
attcgatatc
agtagcatga
cagtacatgg
atcgaggage
cagaaggage
cagcctateg
gggaagttga
cteetecgey
gaactggcayg
tccaaggace
taccaggagc
actaacgacyg
atctggggaa
tggacagagt
ctggtgaage
gtggatgggg
ggcagacaga
atttacctcg
gcectgggea
atcgagcage
attggcggea
ctggatggca
atggctageg
aagtgt.cage
caactcgatt
ggctacatag
ctgaagctgg
accagtgcta
ccetacaate
ateggccagy
atccacaatt
gacatcatcg
aatttccggg
ctctggaagy
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atattggcta 60
gotcatgteoe 120
caattacggyg 180
taaatggcco 240
atgttccecat 300
ggtaaactge 360
acgtcaatga 420
ttecctacttg 480
ggcagtacac 540
ccattgacgt 600
gtaacaactg 660
ggtctatata 720
agtttatcac 780
aagctgeagt B840
taagtatcaa 900
agagaagact 960
ttctcteccac 1020
acgactcact 1080
gtegggegge 1140
gtacaagctg 1200
cgggctoctg 1260
gcaaaccgge 1320
ccaccagcge 1380
gaataagagc 1440

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
2360
3420
3480
3540
3600
3660
2720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5300
5160
5220
5280
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gtgagggggc
cgaagzstcat
aggatgagga
cgagcadaca
aaaaaatgct
tgcaatasac
atgtgggagg
tegateaggg
geagcectgaa
ggttacgege
ctteecttec
cectttaggg
tgatggttca
gtccacgtte
ggtctattet

gctygatttaa.

tgatgcggta
cgcagracca
cggaaagaac
agcaggcaga
ceccaggctcece
agtceccgece
gccceecatggce
getattecag
ttcttctgac
ttgcacgcag
cagacaatcg
ctttttgtea
ctategtgge
gcgggaaggg
cttgctectg
gatccoggeta
cggatggaag
ccagcegaac
acccatggeg
atcgactgtg
gatattgcty
gccgcteeog
ggactetggy
aataazatat
ataaggatcc
cagcecegac
tcagettaca
tcatcaccga
gtcatgataa
acccctattt
ceoctgataaa
gtegecotta
ctggtgaaag
gatctcaaca
zgcactttta
caacteggte
gaaaagcatce
agtgataaca
getbttttge
aatgaageca
ttgegeaaac
tggatggaygy
tttattgetg
gggecagatyg
atggatgaac
ctgtcagacc
aaaaggatct
ttttegtteoe

ttttttetge
tgtttgccgg
cagataccaa
agtagcaccge
gataagtegt
tcgggectgaa
ctgagatacc
gacaggtatc
ggaaacgeet
tttttgtgat
ttacggttece

<210>3
<211> 2571
<212> DNA

agtagtgatc
tagggattat
ttaggaatty
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
ctggegtaat
tggcgaatgy
agcgtgacey
tttectegeca
tteccgattta
cgtagtgggce
tttaatagtg
tttgatttat
caaatattta
ttttcteett
tggcctgaaa
cagetgtgga
agtatgcaaa
ccagcaggca
ctaactecege
tgactaattt
aagtagtgag
acaacagtct
gttcteegge
getgctetga
agaccgacct
tggccacgac
actggcetget
ccgagaaagt
cctgeccatt
ccggtettgt
tgttegecag
atgcctgett
gceggetggg
aagaycttgy
attcgcageg
gttegaaaty
ctttattttc
gegtatggtg
accogcecaad
gacaagehgt
aacgcgegag
taatggttte
gtttattttt
tgettcaata
ttececcttttt
taaaagatgce
goggtaagat
aagttcotget
geegeataca
ttacggatgg
ctgcggecaa
acaacatygy
taccaaacga
tattaactgg
cggataaagl
ataaatcectgg
gtaagcccte
gaaatagaca
aagtttactc
aggtgaagat
actgagegtc

gegtaatcetg
atcaagagct
atactgtect
ctacatacct
gtcttaccgy
cggggggttc
tacagegtga
cggtaagcegg
ggtatcttta
getegteagy
tggcctttty

caggataata
ggcaaacaga
ggctagagcg
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
agcgaagagg
acgegeccty
ctacacttge
cgttegecgg
gagctttacg
catcgccctg
gactcttgtt
aagggatttt
acgcgaattt
acgcatctgt
taacctctga
atgtgtgtca
gcatgecatet
gaagtatgca
ceatocogod
tttttattta
gaggettttt
cgaacttaag
cgcttgggtg
tgccgecogtg
gtecgetgece
gggegttect
attggecgaa
atccatcatg
cgaccaccaa
cgatcaggat
gcoteaaggeg
gccgaatate
tgtggcggac
cygegaalyg
catcgectto
accgaccaag
attacetctg
cactotcagt
accecgetgac
gaccgtetee
acgaasgggce
ttagacgtaoa
ctaaatacat
atattgaaaa
tgcggeattt
tgaagatcag
cethgagagt
atgtggegeg
ctattctcag
catgacagta
cttacttetyg
ggatcatgta
cgagcgtgac
cgaactactt
tgcagygacca
agccggtgag
ccgtategta
gatcgetgag
atatatactt
cectttttgat
agaccecgta

ctgcttgcaa
accaactctt

cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcectgte
ggggcggage
ctggcotttt

gegacatcaa
tggegggtga
gcegettece
tttggacaaa
gctattgett
attcatttta
ctctacaaat
coogeacoga
tagcggegea
cagcgeceta
ctttcceegt
gcacctegac
atagacggtt
ccaaactgga
gccgattbeyg
taacaaaata
gocggtattta
aagaggaact
gttagggtgt
caattagtca
aagcatgcat
cctaacteeg
tgcagaggcce
tggaggccta
gctagagcca
gagaggctat
tteeggetgt
ctgaatgaac
tgegeagetg
gtgeegggge
gctgatgcaa
gcgaaacate
gatctggacyg
cgcatgoecyg
atggtggaaa
cgctatcagy
getgaccget
tatcgectte
cgacgcccaa
tgtgttggtt
acaatctgct
gcgecctgac
dggagetgea
ctegtgatac
ggtggractt
tcaaatatgt
aggaagagta
tgcettectyg
ttgggtgrac
trtegococog
gtattatcee
aatgacttgg
agagaattat
acaacgatcg
actecgecttg
accacgatgce
actctagett
cttetgegel
cgtgggtete
gttatctaca
ataggtgect
tagattgatt
aatcteatga
gaaaagatca

acaaaaaaac
tttccgaagg
ccgtagtitag
atcctgttac
agacgatagt
cccagcttgg
agcgccacge
acaggagagc
gggttteogec
ctatggaaaa
gcteacatgy

<213> Human immunodeficiency virus

<400> 3

ggtggtgceo
tgattgegtg
tttagtgagy
ccacaactag
tatttgtaac
tgtttcaggt
gtggtaaaat
tegecctteo
ttaagcegegy
gegeccgete
caagctctaa
cgcaaaaaac
tttcgecectt
acaacactca
gectattygt
ttaacgttta
acaccgcata
tggttaggta
ggaaagtcoe
gcaaccaggt
ctcaattagt
ccecagttoeyg
gaggecegect
ggcttttgea
ccatgattga
tcggetatga
cagcgcagag
tgcaggacga
tgctegacgt
aggatcteot
tgecggeggct
geatcgageg
aagagcatca
acggegagga
atggccogett
acatagcgtt
Lecteghgel
ttgacgagtt
cctgecatea
ttrtgtgtga
ctgatgccge
gggettgtet
tgtgtcagag
gcetattttt
ttoggggaaa
atccgctcat
tgagtattca
tttttgetea
gagtgagtta
aagaacgttt
gtattgacge
ttgagtacte
gcagtgetge
gaggacegaa
atcegttggga
ctgtaccaat
cccggcaaca
cygeectlhee
gcggtatecat
cgacggggag
cactgattaa
taaaacttca
coraaatooe
aaggatcttc

caccgctace
taactggctt
gccaccactt
cagtggctge
taccggataa
agcgaacgac
ttceccgaagg
gcacgaggga
acctctgact
acgecagcaa
ctegacagat

agaagaaagg
gegagcagac
gttaatgctt
aatgcagtga
cattataage
tcagegggag
ccgataagga
caarcagttge
cgggtgtggt
ctttegetbtt
atcgggggct
ttgatttggg
tgacgttgaga
accctatote
taaaaaatga
caatttcgce
cgeggatotg
cettetgagg
caggctcocee
gtggaaagte
cagcaaccat
ceeattetoe
cggectetga
aaaagctbga
acaagatoga
ctgggcacaa
gcgcecegatt
ggcagcegegyg
tgtcactgaa
gteateteoae
gcatacgctt
agcacgtact
ggggctegeg
tetegtegty
ttctggatte
ggctaccegt
ttacvggtatce
cttetgagey
cgatggccgce
atcgatagceg
atagttaage
gcteceeggcea
gtttteaccg
ataggttaat
tgtgegegga
gagacaataa
acatttcegt
ccoagaaacy
categaactyg
t.ccaatgatyg
cgggcaagag
accagtcaca
cataaccatyg
ggagetaace
accggagetg
ggcaacaacg
attaatagac
gyctygetyy
tgoagcacty
tcaggcaact
geattggtaa
tttttaattt
ttaacgtgag
ttgagatcct

ageggtggtt
cagcagagcg
caagaactch
tgccagtgge
ggegeageygyg
ctacaccgaa
gagaaaggcyg
gettecaggy
tgagegtaga
cgeggeettt
ct
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5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
64380
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
B3040
8100
8160
B220
8280
8240
8400
8450
8520
BEBO
8640
8700
8760
3820
B880
8940
5000
9050
9120

6180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9772
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atgagagtga
cttgggttat
gtacctgtgt
gatacagagg
caagaagtag
gaacagatgc
ttaaccceac
aatagtactg
aactgctett
ctttataaac
tgtaatacct
cactattgtg
aaaggatcat
tcaactcaac
aatttecactg
tgtacaagac
tatacaacaa
aaatggaatg
acaatagtct
tgtggaggay
aataatactt
aaacaaatta
ggacaaatta
gacacggaca
tggagaagty
accaaggcaa
cttgggttet
caggccagac
gaggaegeaac
gtectggetg
ggaaaactca
gatgatattt
agcttaatat
ttattggaat
tggtatataa
gctgtacttt
cgceccccag
agagacagaqg
ctgeggagec
attgtggaac
cagtattgga
geagtagotyg
ctecacatac

<210>4
<211> 2571
<212> DNA

aggggatcag
taatgatctyg
ggaaagaage
tacataatgt
aattggtaaa
atgaggatat
tctgtgttac
ctaataacaa
tcaatatcac
ttgatatagt
cagtcattac
ccceggetgg
gtaaaaatgt
tgctgttaaa
ataatgctaa
ccaactacaa
aaaatataat
acactttaag
ttaatcaatc
aattttteta
ggaataatac
taaacatgty
gatgtteate
cgaacgacac
aattatataa
agagaagagt
taggageagce
tattattgte
agcatatgtt
tggaaagata
tttgeaccac
ggaataacat
actcattact
tcgataaatg
aaatattcat
ctatagtgaa
ttecgagggy
acacatcegg
tgttectett
ttotgggacy
gtcaggaact
aggggacaga
ctacaagaat

gaggaattat
tagtgctaca
aaccaccact
ttgggecaca
tgtgacagaa
aatcagttta
tttaaattge
tagtaatage
cacaagcata
atcaatagat
acaagettgt
ttttgcgatt
cagcacagta
tggcagtcta
aaccatcata
taaaagaaaa
aggaactata
acagatagtt
cteagyaggy
ctgotaataca
tacagggtca
goaggaagta
aaatattaca
cgagatcttc
atataaagta
ggtgeagaga
aggaagcact
tggtatagtg
gceactcaca
cctaaaggat
tactgtgcet
gacctggatg
agesaaaatag
ggcaagtttg
aatgatagta
tagagttagg
acccegacagy
tegattagtg
cagctaccac
cagggggtygg
aaagagtagt
tagggttata
aagacagggc

<213> Artificial Sequence

<220>

cagcactggt
gaaaaattgt
ctattttgtyg
caagcctgtyg
aattttaaca
tgggatcaaa
actgatttga
gagggaacaa
agagataaga
aatgatagta
ccaaagatat
ctaaaatgta
caatgtacac
gcagaagaag
gtacatctga
aggatacata
agacaagcac
agcaaattaa
gaccocagaaa
tecaccactgt
aataacaata
ggaaaagcaa
gggctactat
agacctyggag
gtaacaattg
gaaaaaagag
atgggcgeag
caacagcaga
gtetggggea
caacagctec
tggaatgcta
cagtgggaaa
caaacccaac
tggaattggt
ggaggettyg
cagggatact
cececgaaggaa
catggattet
cacagagact
gaagtootoa
getgttaget
gaagtactge
ttggaaaggy

999gatgggg
gggtcacagt
catcagatge
tacccacaga
tgtggaaaaa
gcctaaagcee
ggaatactac
taaagggagg
tgcagaaaga
ccagctatag
cetttgagee
acgataaaaa
atggaattag
aggtagtaat
atgaatctgt
taggaccagg
attgtaacat
aagaacaatt
ttgtaatygca
ttaatagtac
tcacacttca
tgtatgeoce
taacaagaga
gaggagatat
aaccattagg
cagegatagg
cgtecagtgac
acaatttgct
tcaagcagct
tggggtttty
gttggagtaa
gagaaattga
aagaaaagaa
ttgacataac
taggtttaag
cacaattgte
tecgaagaaga
tagcaatbat
tactcttgat
aatattggtyg
tgcttaatge
aaagagetbygg
ctttgctata

<223> SYNgp-160mn - codon optimised env sequence

<400> 4

cacgatgcte
ctattatggg
taaagcatat
ccccaaccea
taacatggta
atgtgtaaaa
taataccaat
agaaatgaaa
atatgcactt
gttgataagt
aattcccata
gttcagtygga
gecagtagta
tagatctgag
acaaattaat
gagagcattt
tagtagagca
taagaataaa
cagttttaat
ttggaatggt
atgcaaaata
teecattgaa
tggtggtaag
gagggacaat
agtagcacce
agctetgtto
gctgacggta
gagggccatt
ccaggcaaga
gggttgetct
taaatctctg
caattacaca
tgaacaagaa
aaattggctg
aatagttttt
gttgcagaca
aggtggagag
ctgggtcgac
tgcagegagy
gaatctecta
cacagctata
tagagctatt
a
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300
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1020
1080
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1200
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atgagggtga
ctggggctge
gtgecaegtgt
gacaccgagyg
caggaggtag
gagcagatgc
ctgaccccce
aacagcaccg
aactgcaget
ctgtacaagc
tgcaacacca
cactactgcg
aagggcaget
agcacecage
aacttcaccg
tgcacgegta
tacaccacca
aagtggaacg
accategtgl
tgcggeggeg
aacaacacct
aagcagatca
ggccagatcc
gacaccgaca
tggagatctyg
accaaggeca
ctgggcttce
caggccogec
gaggcccagce
gtgctggeeg
ggcaagctga
gacgacatct
agcctgatcet
ctgectggage
tggtacatca
gaegtgetga
cggeeacecyg
cgegaccgeg
ctecgcagee
atcgtggaac
cagtattgga
gcegtggeeyg
ctgcacatca

<210>5

aggggatcey
tgatgatctg
ggaaggagge
tgcacaacgt
agctcgtgaa
atgaggacat
tgtgcgtgac
ccaacaacaa
tcaacatcac
tggatatcgt
gegtgatcac
cceccgecgy
gcaagaacgt
tcotgeotgaa
acaacgecaa
ccaactacaa
agaacatcat
acaccctgeg
teaavcagag
aattcttcta
ggaacaacac
tcaacatgtg
ggtgcagcag
ccaacgacac
agctgtacaa
agcegeaegegt
tgggggegge
tgctecectgag
agcatatgct
tggagcgceta
tetgcaccac
ggaacaacat
acagecctget
tggacaagtg
aaatcttcat
gcatcgtgaa
tgcegegegg
acaccagegy
tgttcctgtt
tcctaggeeg
gccaggagct
agggcaccga
ccaccegeat

<211> 10112

<212> DNA

ccgcaactac
cagcgecacc
caccaccacce
gtgggccacc
cgtgaccgag
catcagecctg
cctgaactge
cagcaacagce
caccagcatc
gagcatcgac
ccaggoctge
cttegecate
gagcaccgtyg
cggceagectg
gaccatcate
caagcgcaag
cggeaccate
ccagatcgtyg
cageggeygge
ctgcaacacc
caccggcage
gcaggaggtg
caacatcacc
cgaaatctte
gtacaaggtg
ggtgcagcge
gggcageacc
cggcategtg
ccagctcacc
cctgaaggac
cacggtaccc
gacctggatg
ggagaagagc
ggcgagcectyg
catgattgtg
cegegtgoega
gcedgacege
caggctcgtg
cagctaccac
cegeggetgg
gaagtccage
cecgegtgate
cegecagggyg

<213> Artificial Sequence

<220>

<223> pESYNGP

<400>5

cagcactggt
gagaagctgt
ctgttctgeyg
caggcgtgeg
aacttcaaca
tgggaccaga
accgacctga
gagggcacca
cgogacaaga
aacgacagca
cocaagatea
ctgaagtgea
cagtgcacaec
gccegagdagy
gtgcacctga
cgcatccaca
cgocaggece
agcaagctga
gacceeygaga
agcceceetgt
aacaacaata
ggcaaggcoca
ggtctgcetga
cgocecgged
gtgacgateyg
gagaagcggg
atgggggcceyg
cagcagcaga
gtgtggggca
cagcagctce
tggaacgoet
cagtgggagc
cagacccage
tggaactggt
ggeggectygg

cagggataca

coegagggea
cacggetteca
caccgcgace
gaggtgctga
gccgtgageo
gaggtgetec
ctcgagaggag

gg99ctgggg
gygtgaccgt
ccagcegacge
tgccecaccga
tgtggaagaa
gcctgaagce
ggaacaccac
tcaagggegg
tgceagaagga
ccagctaccg
gettegagee
acgacaadgaa
acggcatecy
aggtggtgat
atgagagegt
tcggeccegg
actgcaacat
aggagcagtt
tegtgatgea
tcaacagcac
ttacccteca
tgtacgcece
tgacccgega
gcggcgacat
ageeceetggg
cogecategg
ccagcgtgac
acaacctect
tecaagcagct
tgggcttctg
cectggageaa
gcgagatcega
aggagaagaa
tcgacatcac
tgggccteeyg
gecaactgag
tegaggagga
tggegatcat
tgctgetgat
agtactggtg
tgctgaacge
agagggeegg
cgctgectgta

cacgatgctc
gtactacggce
caaggcgtac
ccccaaccce
caacatggtg
ctgcgtgaag
caacaccaac
cgagatgaag
gtacgecctyg
cctgatectee
catccecate
ctteocagegge
geeggtggtyg
ccgoagegag
gcagatcaac
gcgogectte
ctetagagco
caagaacaag
cagcttcaac
ctggaacggc
gtgcaagatc
ccecategag
cggcggecaag
gcgogacaac
cgtggeccoe
cgeaoctgtte
cctgacegtg
ccgegecatc
ccaggeccge
gggctgcteco
caagagcecty
taactacacc
cgagcaggag
caactggctg
categtgtte
caetacagaca
gggeggcgag
ctgggtegac
cgeogeocge
gaacctecto
cacagecato
gagggegate
a

60
120
180
240
300
360
420
480
540
6060
660
720
780
840
9¢0o
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2571

teaatattgg ccattageca tattattcat tggttatata gcataaatca atattggeta 60
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ttggeecattyg
aatatgaccyg
gtecattagtt
gcctggetga
agtaacgcca
ccacttggea
cggtaaatgg
gcagtacatc
caatgggogt
caatgggagt
cgatcgeceg
agcagagctc
agttaaattg
gactctctta
ggttacaaga
cttgegttte
aggtgtccac
ataggctaga
actggaaaaa
attgtceectg
cagagacgtg
agctttecgag
cgtggttgac
caacaagaaa
taggaacttce
aaacggactt
ctocgaagaa
cctgetegat
cgcoeectekg
actgggggty
cagacagtgg
ggcacagaac
gteocagatt
gactatccaa
taccctggag
gctgctecgec
gggaggt.coa
tagtcaatgt
geaatgcaga
aactttcccg
gactcaaaat
ggatcaagta
aggecccacta
gccgacacca
taccagggea
accatcaaaa
accatccttg
tctaaggaaa
cceccagtgge
ctttetgagy
gtgattaaga
accgtccagg
tgcaagcaca
gaatttcgee
cgetatgtgt
acacttcaag
tatatggacg
atcgaactga
gaagttocte
aagatgcagt
aatattacct
acaaaaggat
ctggaggaga
gaagaaatgt

catacgttgt
ceakygligge
catageceat
ccgcccaacyg
atagcgactt
gtacatcaag
cacgoctgge
tacgtattag
ggatagaggt
ttgttttage
ccoeogttgac
gtttagtgaa
ctaacgeagt
aggtagcctt
caggtttaag
tgataggcac
tocecagttoa
gaattcgeca
gteacegtte
gtggatcttt
atececcctet
cgcacctggt
ggtaaageta
caatccgaac
cgococactga
ttygaacgaay
atgaatgctt
gccattgaca
gtggcteecec
ceoogogaac
atcatcgaag
atcaggcagg
aaatccgaag
aatgcaaatg
gagaaaatgt
aaggctetge
ttgaaagaetg
agageaccta
agtgttoccaa
atacaacaga
ctgtacceay
gaggatctca
ccatcgtect
gcgttctcac
caggeateat
agaaggggag
gcagagacat
tcaagttecy
ccctgaccaa
goaagattag
aaaggagcgyg
tcggaactga
tgacagtcct
cctatactge
ggaagtgect
agatccteca
acctgtteat
gggcaatcet
catatagctg
tggatatggt
ggatgagete
geetggagtt
ataatgaaaa
tgtgcgaggt

atctatatca
attgattatt
atatggagtt
acecceccecgecee
tocattgacg
tgtatcatat
attatgccea
tcatcgcetat
trgactaacg
accaaaatca
gcaaatggge
cegtcagate

gcagaagttyg
gagaccaata
ctattggtct
attacagatao
ccatgggcga
agggtagcea
tccacgaceac
tggaggacgr.
gggcecatcag
getttcaact
ctagcgagga
ctoccagggy
ceteccagaa
ttcotegacgt
agatcgccga
cacaggggeas
gacagatgga
ccatgagcga
gggecaagga
gocaccctoa
aagagtgcag
acgcatgteg
aaaccggect
cacaaacatg
aagtctgttt
aaaacgggaa
agagtcagca
atctgagega
acctggacag
galcaalgac
tactgctcac
cggegttgga
acacattaaa
tectocaggac
caagatcgag
agagaagctt
cgaggeccagce
caaatggaga
gatctetege
tgacattgga
ttttaccatc
cccccaggga
accttteege
ggggtccaac
cetggagaaa
gctgggcetac
caagaaccca
cggaatccct
gaaccagaag
gattaagaat
cgaaatcact

taatatgtac
gactagitat
ccgagttaca
attgacgtca
tcaatgggtg
gccaagtecg
gtacatgacc
taccatggtyg
gggatttaaa
acgggacttt
ggtaggegtg
actagaagct
gacacaacag
gtegtgagge
gaaactgggc
tactgacatc
ttaaggctag
tceecteace
aaagcttacc
taatttegtt
gacaeaaaca
cgcagtcaaa
gcteegoget
gtacccaatt
atatacrace
cctgttegge
ggtgecagga
cgactgggat
tatccectatg
gccageattt
ggggattaaa
accataccct
ggagatctce
aaacgccatg
cgacattgge
ggotggteca
ttataattgt
taaatgtaaa
gcaagggget
caacaaatct
aataaaaaag
tttgtggyag
acgoetetta
tataacagac
ggcaacgteg
accagaatgce
ctgggegeta
ctgaaagagg
gagggcegeta
gacaataacc
ctectgecagyg
ggactgecte
gacgettatt
cccageatcea
tttgtgectta
gaaagatacc
gggtctaaga
ggettegaga
cagctttgee
acactgaacg
ggagcttaccy
gteatttgga
gctcaaggge
aagaactacyg

atttatatty
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
tracgggact
atgcggtttt
agtcactecacc
ccaaaatgtc
tacggtggga
ttattgeggt
totegaactt
actgggcagg
ttgtcgagac
cactttgect
agtacttaat
tggtccazag
acaggcaatt
aaggagaaag
ttgtatgggo
atggggctge
aagtacgaga
atgatcgacg
tgggtcaaca
atcctgtctg
caggctggac
aatcgccace
accgotaggt
gaccaattta
gtoaltgatoeg
gagtttgteg
aagttcttga
aggcacctca
avlkaccaagc
ttcaaaggag
gggaagccag
cagcetyggac
caagggaggc
gttctacaag
gaatacaatg
taacatacaa
atgtgctget
tgaaatacag
aaacctttte
tggtegoega
aactcgtgcet
gcacaatggg
aggaaatcgt
cttacaacayg
acvctgaggga
acceeggogg
ttaccatcec
atcaccagga
geccctacat
cagaggttca
agcagcacaa
cacocgacga
ctgaazactg
acgtccagaa
ttaagcacat
cagaggaagce
tccaatacta
aagecaccta

gcteatgtaoc
caattacggg
taaatggccc
atgttcccat
ggtaaactge
acgtcaatga
tteetactty
ggcagtacac
ccattgacgt
gtaacaactg
ggtctatata
agtttatcac
aagctgcagt
taagtatcaa
agagaagact
ttetetecac
acgactcact
cectgaagaa
gcaactggga
attggcaact
aggagagcega
aaatcaacaa
agaaaaccgc
gegeeggeaa
acatcocagac
tggactgcac
agaaacagat
cectgecaaa
tcattagggg
ggcagaccta
gaaagoacaa
acaggcttct
cagacacact
gacctgaaga
aaaagatgat
gagcactgaa
gacatttate
atttctcaaa
cacagaaacsa
agactoctea
tcaaggagaa
tetogagaay
ggacaccgga
aggaaggaaa
cactectgte
catacoegte
ggcacaactg
tccaaaaatce
gcagcgecetg
ceoratettt
actcaacaag
cctgattaaa
cetogateot
gccegataaa
ttaccagaayg
actctaccaa
ggaactcatc
caagctgeaa
gaaagtccag
gcteatggge
tgccegeoaact
tcagaaggaa
caatccegaa
tgtcatcaaa

36

120

180

240

300

360

420

480

540

600

€660

720

780

840

200

260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1520
16RO
1740
1800
1860
1320
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
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cagtcccaag
accgttaaaa
ggcaagtgcc
aaaggctggt
gactggagaa
ggaaagcaaa
aagaggcteg
gaggacacta
atcacagagg
atccgecgaaa
aaccaacteg
acacagatta
atcatgattc
cecaattcat
aacgggggaa
ggcaaaagcea
caceacagca
ggetteggea
gagaattgge
gctaagcaga
tgcegtqgatga
atcetgaccet
aatgcattgt
ctgcacaccg
ctgaaaatcg
agggccaaca
gaggacgeac
cagaccccect
ttgcagecagg
tggaaaggte
ggcaagggga
acceggggey
cattgatgag
aatttetgat
caacaattge
caagtaaaac
agcgaagagy
acgecgcectg
ctacacttgce
cgttceccgg
gagctttacg
catcgecoetyg
gactcttgtt
aagggatttt
acgogaatht
acgecatctgt
taacctotga
atgtgtgtca
geatgeatct
gaagtatgea
ccatccogeoce
tttttattta
gaggettttt
cgaacttaag
cgettaggtg
tgccgecgtg
cteceggtgee
gggeglleot
attggocgaa
atccatcatg
cgaccaccaa
cgatceaggat
gctecasggag
gccgaztatce

gecatcttgtg
atctgatget
ccaccttcaa
actactcttg
tgaagcttgt
acggagagygg
gecectgteac
gagacaagca
gacttggect
aggaaattgt
ccgatgaagce
aggagaagag
ccgttagega
ttggttgggt
tcattgatga
atattaagct
attcaagaca
gecacaggtgt
acacctocece
tcacacagga
ggtcceccaa
tegtggagag
gcacctceect
acaacggceac
cccacaccac
gaactctgaa
ttcagctoge
gggaggtett
cecagtecta
ctacaagagt
tcategectgt
gaegettoce
tttggacaaa
gectattgett
attcatttta
ctotacaaat
ceecgcacega
tagcggegca
cagogeocta
ctttccecegt
gcacctegac
atagacggtt
ccaaactgga
gcogattteg
taacaaaata
gcggtattte
aagaggaact
gttagggtgt
caattagtca
aagcatgeat
cchtaactoeqg
tgcagaggcce
taggaggecta
gctagageca
gagaggetat
tteceggetgt
ctgaatgaac
Lgcgeagety
gtgeegggge
gctgatgeaa
gcgaaacatc
gatctggacyg
cgcatgecceg
atggtggaaa

ggceggaaag
cctgctecag
agttccctte
gettoccgayg
cgaggagccec
aatcgetgea
tcaccaggtg
ggtgaacatt
gqgagggaccec
ctatttcegec
cgeccaaaatt
agacgaggac
cacaaagatc
gaccggaaaqg
aggatacacc
tatcgaaggg
accttgggac
gttetgggtyg
taagattttg
atgcccccac
tcactggcag
caattcegge
cgeaattotg
caactttgtg
tagcattcec
agaaaagatc
ccttatcace
catcactaac
caaaaagttc
tttgtggaaa
gccecctgaca
tttagtgagy
ccacaactag
tatttgtaac
tgtttcaggt
gtggtaaaat
tegeectteoe
ttaagcgcgy
gageecgctc
caagctctaa
cgcaaaaaac
tttegeectt
araacactaa
gcctattggt
ttaacgttta
acaccgcata
tggttaggta
ggaaagtccc
gcaaccaggt
cteaattagt
acccagttoog
gaggeegoot
ggcttttgea
ccatgattga
toggotatga
cagcgcaggy
tgcaggacga
Lyctoegacgt
aggatctecot
tgcggegget
gecatcgageg
aagagcatca
acggcgagga
atggccgett

aaaatcatga
cacgtcogeca
actaaggagce
atcgtotaca
actagceggaa
tacgtcacat
gctgagagga
gtgactgaca
cagtcteocet
tgggtgcety
aaagaggaaa
getggetbtyg
attccaaccg
tceagcatgyg
ggcgeaatcc
cagasgttcg
gaaascaada
gagaacatcc
gcecgeaatt
tgcaccaaac
gcagattgca
tacatccacg
gaatgggcca
gctgaacotyg
tatcaccctg
caatctcaca
tgcaacaaadq
caggcccagg
tgcttttata
ggagacggeg
cgecaccaage
gttaatgott
aatgcagtga
cattataage
tecagggggag
ccgataagga
caacagttyge
cgggtgtggt
ctttecgeett
atcggggget
ttgatttggg
tgacgttgga
accctatatce
taaaaaatga
caatttcgce
cgeggatetyg
cettetgagg
caggctcece
gtggaaagtc
cageaacceat
ceccattote
cggectotga
aaaagcttga
acaagatgga
ctgggeacaa
gcgceeggtt
ggeagegegyg
tgtcactyaa
gtcatctcac
gecatacgetrt
agcacgtact
ggggcetcgeyg
tetegtogtyg
ttctggatte

aggccaacaa
ccgagtctat
aggtgatgtg
ccraccaagt
ttacaatcta
ctaacggeeg
tggctatcea
getactactg
ggtggcctat
gacacaaagyg
tecatgcttge
acctgtgtgt
atgtcaagat
ctaagcaggg
aggtgatcty
ctcaactcat
ttagccagag
aggaagcaca
acaagatccec
aaggttctgg
cecacctega
caacactcet
ggctgttete
tggtgaatct
aaagccagay
gagacaatac
gaagagaaag
tcatccatga
agatcccegy
cagttgtggt
ttcteatcaa
cgagcagaca
aaaaaatgct
tygcaataaac
atgtgggagg
togatceggg
geageclgaa
ggttacgege
cttecoettee
ccetttaggg
tgatggttca
gtccacgtta
ggtetattet
gotgatttaa
tgatgeggta
cgcagcacca
cggaaagaac
agcaggcaga
cacaggoted
agtcocegeaa
gcerooatgge
gctattocayg
ttetteotgac
ttgcacgcag
cagacaateg
ctttttgtca
ctategtgge
gegggaaggy
cttgeteetg
gatccggeta
cggatggaag
ccagccgaac
acceatygygey
atcgactgtg

aggctggtec
cacccgegte
ggagatgcaa
ggtgcacgac
taccgacgge
caccaagcaa
gatggecett
ctggaaaaac
catccagaat
aatttacgge
ctaccagggce
gecatacgac
ccaggtgecea
tettetgatt
cacaaatatc
catcctceag
aggtgacaayg
ggacgagcac
actgactatg
ceceagecgge
caacaaaatt
ctccaaggaa
tccaaaatce
getgaagzte
cattgtcaag
acagacattg
catgggcgge
aaagctgctce
tgagcacgac
gaacdatgag
gccaaactga
tgataagata
ttatttgtga
aagttaacas
ttttttaaag
ctyggcgtaat
Lggcyaatygy
agecgtgaceg
tttotegzea
ttececgattta
cgtagtggge
tttaatagtg
ttbgatttat
caaatattta
thstctontt
tggccectgaaa
cagotgtgga
agtatgcaaa
ccagcaggoa
ctaactange
tgactaattt
aagtagtgag
acaacagtot
gttotecgge
gotygetetga
agaccgacct
tggccacgac
actggaetget
ccgagaaagt
cctgeceatt
caggtettgt
tgttcgeoag
atgoetgott
geeggatggg

37

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4520
4580
4740
4800
4860
4920
4380
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5540
65000
6060
6120
6130
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
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tgtggeggac
cggcgaatgg
catcgeetta
accgaccaay
attacatctg
cactctcagt
accegetgac
gaccgtcectee
acgaaagggco
ttagacgtca
ctaaatacat
atattgaaaa
tgeggeattt
tgaagstcag
ccttgagagt
atgtggcgeg
ctattetcag
catgacagta
cttacttetg
ggatcatgta
cgagcegtgac
cgaactactt
tgeaggacca
agceggtgag
cegtatcegta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgcaa
accaactett
tatagtgtag
cgctetgeta
gttggacteca
gtgcacacag
gctatgagaa
cagggtegga
tagtecctgtc
ggggcggage
ctggectteot

<210>6

cgctatcagg
gctgaccget
tatcgeetta
cgacgcccaa
tgtgttggtt
acaatctget
gegeectgac
gggagctgca
ctegtgatac
ggtggcactt
tcaaatatgt
aggaagagta
tgeocttectg
ttgggtgcac
tttecgeeccyg
gtattatccc
aatgacttgyg
agagaattat
acaacgatcg
actcgcettg
accacgatge
actctagett
cttetgeget
cgtgggtcte
gttatctaca
ataggtgect
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttecgaagg
ccgtagttag
atcctgttac
acgacgatagt
cccagcttgg
agcgocacge
acaggagage
gegtttegec
ctatggaaaa
gctecacatgg

<211> 10227

<212> DNA

acatagegtt
teetegtget
ttgacgagtt
cctgecatca
ttttgtgtga
ctgatgecgce
gggcttgtct
tgtgtcagag
gectattttt
tteggggaaa
atcecgcteat
tgagtattca
tttttgcteca
gagtgggtta
aagaacgttt
gtattgacgc
ttgagtacte
geagtgetge
gaggaccgaa
atcgttggga
ctgtageaat
cecggeaaca
cggeccttoe
gcagtateat
cgacggggag
cactgattaa
taaaacttca
ccaaaatcac
aaggatcttce
caccgctacce
taactggett
gecacoactt
cagtggctgo
taccggataa
agcgaacgac
tteccgaagyg
gcacgaggga
acctctgact
acgccagcaa
ctegacagat

<213> Artificial Sequence

<220>

<223> LpESYNGP

<400>6

tcaatattgg
ttggceattg
aatatgaccg
gteattagtt
geetggetga
agtaacgcca
ccacttggea
cggtazatgy
geagtacatc
caatgggegt
caatgggagt
cgategecog
agcagagctc

ccattagcca
catacgttgt
ccatgttgge
catagcccat
ccgeccaacy
atagygactt
gtacatcaag
coegectgge
tacgtattag
ggatageggt
ttgttttgge
ceccogttgac
gtttagtgaa

tattattcat
atctatatca
attgattatt
atatggagtt
acceaegece
tcecattgacg
tgtatcatat
attatgececa
teategetat
ttgactcacyg
accaaaatca
gcaaatgggc
ccgtcagate

ggctaccegt
ttacggtate
cttetgagaeg
cgatggoege
atcgatageg
atagttaagc
gcteccggea
gttttcaccg
ataggttaat
tgtgcgegga
gagacaataa
acattteccgt
cccagaaacyg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggacctaaca
accggagcetyg
ggcaacaacyg
attaatagac
ggctggetgg
tgcagcactg
tcaggecaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagoeg
caagaactot
tgccagtggce
ggegeagegyg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagecgtcga
cgeggeettt
ct

tggttatata
taatatgtac
gactagttat
cecgegttaca
attgacgtca
tcaatgggtyg
gccaagteeg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
ggtaggegtyg
actagaagct

gatattgetg
gcegeteoeeg
ggactatggy
aatazaatat
ataaggatcc
cagcececegac
tcegettaca
tcatcaccga
gtecatgataa
acccctattt
ccetgataaa
gtcgecctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gettttttge
aatgaagcca
ttgcgeaaac
tggatggagg
tttattgetg
gggccagatg
atggatgaac
ctgtcagace
aaaaggatct
ttttcgttee
tttttictge
tgtttgecgyg
cagataccaa
gtageacage
gataagtcgt
tegggotgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttce

gcataaatca
alttatattyg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cceactathtg
ttacoggact
atgcogtttt
agtctccacce
ccaaaatgtc
tacggtggga
ttattgcggt

aagagcettgg
attcgcageg
gttegaaatyg
ctttatttte
gegtatggty
acccgecaac
gacaagctgt
aacgcgcgag
taatggttte
gtttattttt
tgcttcaata
ttceettttt
taaaagatgc
gcggtaagat
aagttctgcet
gcecgaataca
ttacggatgg
ctgeggecaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagcccte
gaaatagaca
aagtttactc
aggtgaagat
actgagcgte
cogtaatetyg
atcaagagct
atactgtect
ctacatacct
gtecttacegy
cggggggtte
tacagcgtga
cggtaagegg
ggtatcttta
gctcgtcagg
tggccttttg

atattggcta
gctecatgtco
caattacggy
taaatggccec
atgttceccat
ggtaaactge
acgtcaatga
ttectactig
ggcagtacac
ccattgacgt
gtaacaactg
ggtctatata
agtttatcac

38

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8340
2000
2060
2120
9180
9240
9300
9360
9420
9480
9540
92600
9660
9720
9780
2840
2800
9560
16020
10080
10112

&0

120
180
240
300
360
420
480
540
600
660
720
780
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agttaaattg
gactctctta
ggttacaaga
cttgegttte
aggtgtccac
ataggctaga
atccceggga
acaggaggac
aaaaagtcac
ccctggtgga
acgtgatcec
tcgagegcac
ttgacggtaa
agaaacaatc
acttccgcecee
gacttttgaa
aagaaatgaa
tcgatgecat
ctetggtgge
gggtgccceg
actggatcat
agaacatcag
acattaaatc
tcocaaaatge
tggaggagaa
tegecaagge
gtcacattgaa
aatgtagagc
gecagaagtgt
tccegataca
aaaatctgta
aagtagagga
cactaccatc
caccagegtt
gggcacagac
caaaaagaag
cectiggeaga
ggaaatcaag
gtggccecty
tgagggcaag
taagasaagg
ccaggtegga
gcacatgaca
tcgecectat
tgtgtggaag
teaagsgate
dggacgacctyg
actgagggca
tecteeatat
gcagttggat
tacctggatg
aggatgectg
ggagaataat
aatgttgtge
ccaaggcatc
taaaaatctg
gtgccecace
ctyggtactac
gagaatgaag
gcaaaacgga
getcggecct
cactagagac
agagggccett
cgaaaaggaa

ctaacgcagt
aggtagcett
caggtttaag
tgataggcac
tcecagttca
gaattcgaga
cagcagagga
aggtaagatg
cgtteagggt
tctttteecac
cetcttggag
ctggtgggec
agctagettt
cgaacctage
actgactcce
cgaagcectec
tgcttttete
tgacaagatc
tccececacag
cgaacgccag
cgaagccatg
gcagggggee
cgaaggccac
aaatgaagag
aatgtacgca
tctgecaaace
agctgcacaa
acctaaagte
tccaaaaaac
acagaagagt
cccagabetg
tcotcaacctg
gtcctgatca
cteoactacty
atcatcggey
gggagacaca
gacattctoce
ttccgcaaga
accaaadgaga
attagcgagg
ageggeaaat
actgagatct
gteettgaca
actgctttta
tgeccteceace
ctccaacctt
ttecatggagt
atcctcectgg
agetggetgy
atggtcaaga
agctecggaa
gagttgaacc
gaaaagatta
gaggtcgaaa
ttgtaggocyg
atgctcctge
ttcaaagttc
tettggelie
cttgtcgagg
gagggaatcg
gtcacteace
aagcaggtga
ggcetggagy
attgtctatt

cagtgcttet
gcagaagttg
gagaccaata
ctattggtet
attacagctc
ggggegeaga
gaacttacag
ggcgatocee
agceaaaagc
gacactaatt
gacgtgacce
atcagcgeag
caactgctece
gaggagtaca
aggggctata
cagaacctgt
gacgtggtgc
gecgacgact
gggaectatee
atggagccag
agcgagggga
aaggaaccat
caoteaggaga
tgcagaaacy
tgtegegaca
ggcectggetg
acatgttata
tgttttaaat
gggaagcaag
cagcacaaca
agcgaaataa
gacagtttgt
atgacaccce
ctcactataa
ttggaggcaa
ttaamaccag
aggacclygy
tcgagctgaa
agettgaggy
ccagcgacaa
ggagactcct
ctegeggact
ttggagacga
ccatccccay
agggatttgt
tcegegaaag
ccaacgggtce
agaaaggctt
gctaccagcet
acceaacact
tecctggget
agaaggtcat
agaatgcotca
tcactaagaa
gaaagaaaat
tccagcacgt
cctteactaa
cegagat.egt
agcccactag
ctgcatacgt
aggtggectga
acattgtgac
gaccccagte
tegeectgggt

gacacaacag
gtcgtgagge
gaaactggge
tactgacatc
ttaaggctag
ccotacetgt
aagtcttotg
teacchtggte
ttaccacagy
tegttaagga
aaacattgte
tcanaatggg
gcgctaagta
caattatgat
ccacctygggt
tcggeatect
caggacaggc
gggataatcg
ctatgacoge
catttgacca
ttaaagtcat
accctgagtt
tctecaagtt
ccatgaggea
ttagcactac
gtccattcaa
attgtaggaa
gtaaacagec
gggctcaagy
aatctgttgt
aaaaggaata
gggagtaaca
tcttaatgtg
cagactgaaa
cgtecgaaacc
aatgctggtc
cygclLaaacta
agagggcaca
cgotaaggaa
taacccttac
gcaggacctg
gocteacaec
trattttace
catcaatcac
gchtageaaa
atacccagag
taagaagcag
cgagacaccc
ttgceccotgaa
gaacgacgha
taccgttaag
ttggacagag
agggctecaa
ctacgaagec
catgaaggeo
cgecaccgag
ggagcaggty
clacacceac
cggaattaca
cacatctaac
gaggatggct
tgacagctac
tecctggtygy
gectggacac

tctegaactt
actgggcagg
ttgtegagac
cactttgect
agtacttaat
tgaacctgge
gaggtgttce
caaagccctg
caattgcaac
gaaagattgg
tgggcaggag
gctgecaaata
cgagaagaaa
cgacggegec
caacaccatc
gtctgtggac
tggacagaaa
ccaccccetg
taggttecatt
atttaggcag
gatcggaaag
tgtegacagg
cttgacagac
ccteagacet
caagcaaaag
aggaggagca
gccaggacat
tggacatttc
gaggccocag
acaagagact
caatgtcaag
tacaateteg
ctgctggaca
tacagaggaa
ttttecacte
gccgacatee
gtgctggcac
atgggtccaa
atcgtgcaga
aacagcccca
agggaactca
ggcggectga
atacoceteg
caggagcccyg
tacatttacc
gttcaactct
cacaaggaac
gacgacaagc
aactggaaag
cagaagcetea
cacattgeoeg
gaagctcaga
tactacaatc
acctatgtea
aacaaagget
tctatcacce
atgtgggaga
caagtyggtye
atctatacceg
ggcegeacca
atccagatgg
tactgctgga
cctatcatec
aaaggaattt

aagctgcagt
taagtatcaa
agagaagact
ttetetecac
acgactcact
tgatcgtagg
tggccagaac
aagaaactgg
tgggcattgt
caactcagag
cgcgaagett
aacaacgtgg
accgccaaca
ggcaatagga
cagacaaacg
tgcacctccg
cagatcctge
ccaaacgceoe
aggggactgyg
acctacagac
cccaaggcac
cttctgtece
acactgacta
gaagatacce
atgatgctge
ctgazgggag
ttatctagte
tcaaagcaat
aaacaaactt
acteagacte
gagaaggatc
agaagaggcc
ccggagecga
ggaaztacca
ctgtcaccat
ccgtcaccat
aactgtobaa
aaatccecca
geaotgettte
tetttgtgat
acaagaccgt
ttaaatgcaa
atectgaatt
ataaacgcta
agaagacact
accaatatat
tcatcatoga
tgcaagaagt
tccagaagat
tgggraatat
caactacaaa
aggaactgga
cogaagaaga
tcaaacagtc
ggtecacogt
gegteggeaa
tgcaaaaagg
acgacgactyg
acggeggaaa
agcaaaagag
cccttgagga
aaaacatcac
agaatatceg
acggeaacca

39

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3200
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
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actcgecgat
gattaaggag
gattccecgtt
ttcatttggt
gggaatcatt
aagcaatatt
cagcaattca
cyggeagcaca
ttggcacacc
gcagatcaca
gatgaggtcc
gaccttegtg
attygtgcace
caccgacaac
aatcgccocac
caacacaact
cgeacttcag
cecctcggag
gcaggcecag
aggtcctaca
ggyyatcatc
gggegecege
atgagtttag
gtgatcctat
attgeattea
aaaacctcta
agaggccage
ccectgtageg
cttgccagcg
gceggettte
ttacggcace
ceetgataga
ttgtteccaaa
attttgccega
aattttaaca
tctgtgeggt
tctgazagag
tgtcagttag
catctcaatt
atgcazagca
cogcecctaa
atttatgcag
ttttttggag
ttaaggdctag
gggtagagag
cegtgttecg
gtgecctgaa
tteecttgege
gcgaagtgcec
tecatggclga
accaagcgaa
aggatgatct
aggcgcgeat
atatcatggt
cggaccgcta
salgggctga
cetbctateg
ccaagcgacqg
atctgtgtgt
tcagtacaat
ctgacgegoc
tctcecgggag
agggcetegt
cgtecaggtag

tacattcaaa
gaaaaaggaa
cattttgect
atcagttggg
agagtttteg
gegeggtatt
ctcagaatyga
cagtaagaga
ttetgacaac
atgtaactcg
gtgaceaccac
tacttactet
gaccacttct
gtgagegtag
tegtagltat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctetttttee
tgtagccgta
tgctaatect
actcaagacg
cacagcccag
gagaaagcgo
tcggaacagg
ctgtegggtt
ggagcctatg
cttttocteca

<210>7

gaagccgeca
aagagagacg
agegacacaa
tgggtgaceg
gatgaaggat
aagcttatcg
agacaacctt
ggtgtgttct
tccoctaaga
caggaatgcec
ceeaatcact
gagagcaatt
tocectagraa
ggcaccaact
accactgygca
ctgaaagaaa
ctegecctta
gtcttcatca
tcoectecaaaa

agagttttgt”

getglgeoce
ttecctttag
acaaaccaca
tgctttatbtt
ttttatgttt
caaatgtggt
accgatcgece
gecgcattaag
ccctagegec
ccegbteaage
tegacegeaa
cggttttteg
ctggaacaac
tttcggecta
aaatattaac
atttcacacc
gaacttggtt
ggtgtggaaa
agtcagcaac
tgcatctcaa
ctoogeccag
aggcegagge
gcctaggett
agccaccaty
gctattcgge
getgtecageg
tgaactgeag
agetgtgete
ggggcaggat
tygcaatgcegy
acatcgcatc
ggacgaagag
gcecgacgge
ggaaaatgge
tcaggacata
cegettecte
ccttettgac
cccaacctge
tggttttttyg
ctgctctgat
ctgacgggct
ctgcatgtgt
gatacgcota
cacttttegg

tatgtatceg
gagtatgagt
teoctgtttbt
tgcacgagtg
cococgaagaa
atcccgtatt
cttggttgay
attatgcagt
gatcggagga
ccttgategt
gatgectgta
agettecegg
gcegoteggoo
gtctegeggt
ctacacgacy
tgcetcactg
tgatttazaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttecc
agagcgcacg
tegecaccte
gaaaaacgcc
catggctcga

<211> 10815

aaattaaaga
aggacgctgg
agatgcattec
gaaagtccag
acaccggcga
aagggcagaa
gggacgaaaa
gggtggagaa
tbttggeceeg
cccactgeac
ggcaggcaga
ceggetacat
Lbctygaaty
ttgtggctga
tbceeotatea
ajatccaatc
tcacctgcaa
ctaaccaggc
agttotgett
dgjaaaggaga
Lyacacygeac
tgagggttaa
actagaatgc
gtaaccatta
caggttoagyg
aaaatccgat
cttcecaaca
cgeggegggt
cgetecttte
tctaaatcgg
aaaacttgat
cectttgacy
actcaaccct
ttggttaaaa
gtttacaatt
gcatacgegy
aggtacctte
gteeccagge
caggtgtgga
ttagtcagca
tteccgeacat
cgceteggeo
ttgcazaaag
attgaacaayg
tatgactggg
caggggcgcee
gacgaggcag
gacgttgtea
ctcetgteat
cggetycata
gagegagcac
catcagggge
gaggatctog
cgetttteotg
gegttggota
gtgctttacg
gagttettot
catcacgatg
tgtgaatcga
gcegeatagt
tgtetgetec
cagaggtttt
tttitatagg
ggaaatgtgce

ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgeceggge
tactcaccag
gctgecataa
ccgaaggagce
tgggaaccgg
gcaatggcaa
caacaattaa
cttoccggetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atceccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gectgetgeca
gataaggcgce
acgacctaca
gasgggagaa
agggagcttc
tgacttgagce
agcaacgcgyg
cagatct

ggaaatcatg
ctttgacctg
aaccgatgta
catggctaag
aatccaggtg
gtitcgctcaa
caagattage
catccaggaa
caattacaag
caaacaaggt
ttgcacccac
cracgoaaca
ggccaggety
acctgtggtg
coctgaaagae
tcacagagac
caaaggaaga
ccaggtcatc
ttataagatc
cggegcagtt
caagetlcte
tgettegage
agtgaaaaaa
taagctgcaa
gggagatgtg
aaggatcgat
gttgcgcage
gtggtggtta
gctttecttec
gggctcecett
ttgggtgaty
ttggagtceca
atcteggtet
aatgagctga
tcgectgatg
atctgegeag
tgaggcggaa
toccecageag
aagtcceccag
accatagtec
teteogecoce
tctgagetat
cttgattctt
atggattgea
cacaacagac
cggbtetttt
cgeggetate
ctgaagcggg
ctcacctzge
cgeltgatee
gtactceggat
tcgegecage
tcgtgaccca
gattcatecga
ccegtgacat
gtatcgcege
gagegggact
gcegcaacaa
tagcgataag
taagccagcce
cggeatcegce
caccgtceate
ttaatgtcat
gcggaacoce

aataaccctg
teegtgtege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgettt
agctgaatga
caacgttgey
tagactggat
gctggtttat
cactggggec
caactalygga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagegcagat
actctgtage
gtggegataa
agcggteggg
ccgaactgag
aggcggacag
cagggggaaa
gtegattttt
cetttttacy

cttgcctacc
tgtgtgccat
aagatccagy
cagggtctte
atctgcacaa
ctecatcatce
cagagaggtyg

cecaggacg
atcccactga
tctggooeey
ctecgacaaca
ctcetcteca
ttetateocaa
aatctgctga
cagegeattg
aatacacaga
gaaagcatgy
catgaaaagc
cccggtgage
gtggtgaacy
alcaagcecaa
agacatgata
atgectttatt
taascaagtt

cegggetgge
ctgaatggceg
cgegeagegt
cttcetttet
tagggttceceg
gttcacgtag
cgttetttaa
attcttttga

ttaacaaat
cggtattttc
caccatggec
agaaccagct
gcagaagtat
gctceceage
cgeccctaac
atggotgact
tceagaagta
ctgacacaac
cgeaggttet
aatcggetge
tgtcaagace
gtggctggce
aagggactgg
tecctgeegag
ggetacelge
ggaagccggt
cgaactgttc
tggcgatgeo
ctgtggeegg
tgctgaagayg
tceegattcg
ctggggtey
aatatcttta
gatcogogta
ccgacacceg
ttacagacaa
accgaaacgc
gataataatg
tatttgttita

ataaatgctt
cettatteee
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgeege
geatcitacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacygaaal
agaccaagtt
gatctaggtg
gticcactga
tctgcgegta
gccggatcaa
accaaatact
accgectaca
gtcgtgtett
ctgaacgggg
atacctacag
gtatccggta
cgectggtat
gtgatgcteg
gttectggee

agggcacaca
acgacatcat
tgccacccaa
tgattaacqg
atatcggcazn
tccagcacca
acaagggett
agcacgagaa
ctgtggctaa
ccagetgegt
aaattatcct
aggaaaatgc
aatcecigea
agttcctgaa
tegagaggge
cattggagge
goggocagac
tgctcttgea
acgactggaa
atgagggcaa
actgaacecyg
agatacattg
tgtgaaattt
aacaacaaca
tazagcaagt
gtaatagcga
aatggacgceg
gaccgctaca
cgccacgtte
atttagagct
tgggccateg
tagtygacte
tttataaggg
atttaacgcg
tecttacgea
tgaaataacc
gtggaatgtg
gcaaagcatyg
aggcagaagt
tcegeccate
aattttbttt
gtgaggagge
agtctegaac
ceggeegett
tctgatgecg
gacctgtceg
acgacggged
ctgectattgg
aaagtatcca
ceatlcgace
cttgtegate
gccaggetca
tgettgcega
ctgggtgtayg
cttggeggey
cagcgcatcg
aaatgaccga
ttticattac
tggtgcacte
ccaacacccg
gotgtgaceg
gcgagacgaa
gtttottaga
tttttctaaa
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4680
4740
4800
4860
4920
4580
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6200
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
1800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460

caataatatt 8520
ttttttgecgg 8580
gatgctgaag 8640
aagatccttg 8700
ctgetatgtyg 8760
atacactatt 8820
gatggcatga 8880
gccaacttac 8940
atgggggatc 92000
aacgacgagc 9060
actggegaac 9120
aaagttgcag 2180
tectggagceccg 2240
ccetceogta 9300
agacagatcyg 9360
tactcatata 9420
aagatccttt 2480
gcgtcagacc 9540
atctgectget 9600
gagctaccaa 9660
gtecttetag 9720
tacctegete 9780
accgggitgyg 9840
ggttegtgeca 9900
cgtgagctat 9560
agcggcaggg 10020
ctttatagte 10080
tecagggggge 10140
ttttgctgge 10200

ic227
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<212> DNA
<213> Artificial Sequence

<220>
<223> pESYNGPRRE

<400>7

tcaatattgg ccattagcea tattattcat tggttatata grcataaatca atattggeta 60
ttggecattg catacgttgt-atctatatca taatatgtac atttataztg gecteatgtcce 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgegttaca taacttacgg taaatggcoccc 240
geetggetga cecgoccaacyg accccoegece attgacgtea ataatgacgt atgtteccat 300
agtaacgececa atagggactt tccattgacg tcaatgggtg gagtatt-ac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat gecaagtoccg cccectattg acgtcaatga 420
cggtasatgg ccecgectgge attatgccca gtacatgacce ttacgggact ttcetacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtzit ggcagtacac 540
caatgggegt ggatageggt ttgactcacg gggattteca agtctacacce ccattgacgt 600
caatgggagt ttgttttgge accaaaatca acgggactit ccaaaatgtc gtaacaactg 660
cgatcgeceg cecegttgac gcaaatggge ggtaggegty tacggtggga ggtcectatata 720
agcagegcte gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagetgeagt 840
gactetetta aggtagectt gcagaagttg gtegtgagge actggygcagg taagtatcaa 9500
ggttacaaga caggtttaag gagaccaata gaaactggge ttgtcgagac agagaagact 960
cttgegttte tgataggcace ctattggtet tactgacatce cactttgeet ttectcteccac 1020
aggtgtcceac tcccagttca attacagete ttaaggctag agtacttaat acgactcact 1080
ataggctaga gaattcgcca ccatgggcga tcccctcacce tggtccaaag ccctgaagaa 1140
actggaaasa gtcaccgttc agggtagcca aasagettacc acaggcaatt gcaactggge 1200
attgtececety gtggatettt tocacgacac taatttegtt aaggagaaag attggcaact 1260
cagagacgtg atccecctat tggaggacgt gacccaaaca ttgtetggge aggagegega 1320
agetttegag cgeacctggt gggecatcag cgcagtcaaa atggggczgce aaatcaacaa 1380

cgtggttgac ggtaaagcta getttcaact getccgeget aagtacgaga agaaaaccge 1440
caacaagaaa caatccgaac ctagcgagga gtacccaatt atgatcgacg gegceggcaa 1500
taggaacttc cgcccactga ctcccagyggg ctataccacce tgggtcaaca ccatccagac 1560
aaacgoactt ttgaacgaag coteccagaa cctgtbegge atcetgtcetyg tggactgcac 1620
ctcocgaagaa atgaatgeott ttetcgacgt ggtgcocagga caggctggac agaaacagat 1680
cctgctegat gocattgaca agatcgecga cgactgggat aatcgecace ccoctgecaaa 1740
cgeccctetg gtggeteece cacaggggec tatccctatg accgcetaggt tcattagggg 1800
actggegghg ccocgegaac gecagatgca gocageattbt gaccaattta ggcagaccta 1850
cagacagtgg atcatcgaag ccatgagcga ggggattaaa gtcatgateg gaaageccaa 1920
ggcacagaac atcaggeady gggcecaagga accataccct gagtttgteg acaggettet 1980
gtcccagatt aaatcogaag gecaccectea ggagatotoe aagttettga cagacacact 2040
gactatccaa aatgcaaatg aagagtgcag aaacgccatg aggcacctca gacctgaaga 2100
taccctggayg gagaaaatgt acgeatgteg cgacattgge actaccaagc aaaagatgat 2160
gctgctegeo aaggctotge aaaccggecht ggctggtoca ttcaaaggag gagcactgaa 2220
gggagctcca ttgaaagctg cacaaacatg ttataattgt gugaagocag gacatttatc 2280
tagtcaatgt agagcaccta aagtetgttl taaatgtbaaa cagectgyac atttctcaaa 2340
gcaatccaga agtgttccaa aaaacgggaa gcaaggggct caagggagge cccagaaaca 2400
aactttcoeg atacaacaga agagtcagcea caacaaatct gttgtacaag agactcctca 2460
gactceaaat ctgtacccag atctgagecga aataaaaaag gaatacaatg tcaaggagaa 2520
ggatcaagta gaggatctca acctggacag tttgtgggag taacatacaa tctcgagaag 2580
aggcccacta ccatcgtect gatcaatgac acccctctta atgtgetget ggaceccgga 2640
gcecgacacca gegttctecace tactgctcac tataacagac tgaaatacag aggaaggaaa 2700
taccacggea caggcatcat cggegttgga ggoaacgtcg aaaccttttc cactcctgte 2760
accatcaaaa agaaggggag acacattaaa accagaatge tggtegeccga catcccecgte 2820
accatccttg gcagagacat tctccaggac ctgggcgcta aactcegtget ggcacaacty 2880
tctaacgaaa tcaagttocyg caagatcegag ctgaaagagy goacaatggg tccasaaatce 2940
ccccactgge ccctgaccaa agagaagctt gagggegeta aggaaatcegt gcagcgectg 3000
ctttetgaga geaagattag cgaggccage gacaataacce cttacaacag ccccatcttt 3050
gtgattaaga aaaggagcgg caaatggaga ctactgcagyg acctgaggga actcaacaag 3120
accgtocagg tecggaactga gatctctege ggactgectce accecggegg cctgattaaa 3180
tgcaageaca tgacagtoct tgacattgga gacgettatt ttaccatccc cctegatcct 3240
gaatttcgce cctatactge ttttaccate ceccagcatca atcaccagga gcccegataaa 3300
cgetatgtgt ggaagtgoct cecccaggga tttgtgetta goccctacat ttaccagaag 3360
acacttcaag agatcctcca acctttecge gaaagatace cagaggttca actctaccaa 3420
tatatcgacg acctgttcat ggggtccaac gggtctaaga agcagcacaa ggaactcatc 3480
atcgazctga gggcaatoct cotggagaza ggottcgaga cacccgacga caagctgcaa 3540
gaagttccte catatagctyg getgggctac cagctttgoe ctgaaaactyg gaaagtocag 3600
aagatgcagt tggatatggt caagaaccca acactgaacg acgtccagaa gctcatggge 3660
aatattacct ggatgagctc cggaatccct gggettaccg ttaagcacat tgcogeaact 3720
acaaasggat goctggagtt gaaccagasg gteatttgga cagaggaage tcagaaggaa 3780
ctggaggaga ataatgaaaa dattaagaat gctcaaggge tccaatacta caatcccgaa 3840
gaagasatgt tgtgcgaggt cgaaatcact aagaactacg aagcecaccta tgtcatcaaa 3900
cagtcccaag geatettgtyg ggeeggaasg aaaatcatga aggcecaacaa aggctggtce 3960
accgttaaaa atctgatget cetgcteccag cacgtegeca ccogagtetat caccegegte 4020
ggcaagtgee ccacctteaa agttccette actaaggage aggtgatgtyg ggagatgcaa 4080
aaaggetggt actactebtg gettecegag ategtcotaca ccoccaccaagt ggtgcacgac 4140
gactggagaa tgamagcttgt cgaggagccc actagcggaa ttacaatcta taccgacgge 4200
ggaaagcasa acdggagaggyg aatcgetgea tacgtcacat ctaacggceg caccaagcaa 4260
aagagdctcg gccctgtoac tcaccaggtg gectgagagga tggetatceca gatggecott 4320
gaggacacta gagacaagca ggtgaacatt gtgactgaca gctactactg ctggaaaaac 4380
atcacegagg gocthggect ggagggacce cagtctcoct ggtggcctat catccagaat 4440
atccgrgaaa aggaaattgt ctatttegee tgggtgecty gacacaaagyg aatttacgge 4500
aaccascteg cegatgaage cgccaaaatt aaagaggaaa tcatgcttge ctaccaggge 4560
acacagatta aggagaagag agacgaggac gctggetttg acctgtgtgt gecatacgac 4620
atcatgattc ceocgttagecga cacaaagatc attccaaccg atgtcaagat ccaggtgoca 4680
ceccaattcat ttggttgggt gaccggaasg tccagcatgg ctaagcaggg tettctgatt 4740
aacgggggaa tecattgatga aggatacacce ggcgaaatcce aggtgatctg cacaaatatc 4800
ggcaasagca atattaagct tatcgaaggg cagaagttcg ctcaactcat catcectocag 4860
caccacagca attcaagaca accttgggac gaaaacaaga ttagcocagag aggtgacaag 4920
ggettcggca geacaggbgt gttcetoggtg gagaacatcce aggaagcaca dgacdagcac 4980
gagaattggc acacctcece taagattttyg geecgcaatt acaagatcce actgactgtg 5040
gctaageada tcacacagga atgeccoccac tgcaccaaac aaggttetgg ccccgcegge 5100
tgcgtgatga ggtcecececaa tcactggceag gcagattgrea ccoccacctoga caacaaaatt 5160
atcctgacct tegtggagag caattccgyce tacatccacyg caacactcocet chtocaaggsa 5220
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aatgcattgt
ctgcacaceg
ctgaaaatcg
agggcecaaca
gaggcogcac
cagaccaect
ttgcagcagg
tggaaaggtc
ggcaagggga
accegacgaa
tgtgaggaga
gcagaatcga
aaaagaagaa
tggaaggtga
cacaascatg
ggcgtgacey
aatggagaat
tttggagaga
atcaacgage
gagattcgaa
ctogetaten
ceetttagtg
aaaccacaac
ctttatttgt
ttatgtttea
aatgtogtaa
cgategaeet
gcattaageg
atagogaacg
cgtcaagetce
gaccgcaaaa
gtttttegeo
ggaacaacac
tcggectatt
atattaacgt
ttcacacege
acttgettag
tgtggaragt
tcagcaacra
catctcaatt
cocgeccagtt
gcegaggeeg
ctaggettrt
ccaccatgat
tattcggeta
tgtcagcgca
aactgeagga
ctgtgetega
ggcaggatct
caatgcggeg
ategeestcega
acgaagagea
ccgacggaga
aaaatggccg
aggacatage
gettectegt
ttattgacga
caacctgcca
gttttttgtg
gctetgatge
gacgggattg
gcatgtgtea
tacgcctatt
cttttegggg

tgtateceget
gtatgagtat
ctgtttttge
cacgagtggg
ccgaagaacy
cccgtattga
tggttgagta
tatgcagtge
tcggaggace
ttgategttg
tgcctgtage
ctteceggea
gcteggccet
ctegeggtat
acacgacggg
cctecactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgot
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttecega
agcgcacgag
gccacctetg
aaaacgccadg
tggctegaca

<210>8

gcaccteact
acaacggcac
cccacaccad
gaactctgaa
ttcagctcege
gggaggtctt
cccagtecte
ctacaagagt
tcatcgctgt
tcoccaggggy
acacaatgtt
aggaagcaag
atgactggtg
ccagtggtge
catagagaga
gtggatcagg
cagaggagta
getatattte
acaagaacgg
gcgaaggagq
cttgectgtgg
agggttaatg
tagaatgeag
aaccattata
ggttcagggg
aatccgataa
tcoocaacagt
cggegggtgt
ctoctttage
tazatcgggyg
aacttgattt
ctttgacgtt
tcaaccctat
ggttaaaaaa
ttacaattta
atacgcggat
gtaccttetg
cceccaggete
ggtgtggaaa
agtcagcaac
cegcccatte
ccteggecte
gcaaaaagct
tgaacaagat
tgactgggea
ggggegececyg
cgaggeageg
cgttgtcact
cctgtecatet
gctgcatacg
gogagcacgt
tcaggggcta
ggatctcgtce
cttttetgga
gttggctace
getttacggt
gttcttctga
tcacgatggce
tgaatcgata
cgcatagtta
totgetooey
gaggttttca
tttatagglt
aaatgtgaege

catgagacaa
teaacattte
tcacccagaa
ttacatcgaa
ttttccaatg
cgeegggeaa
ctcaccagte
tgccataace
gaaggagcta
ggaaccggay
aatggcaaca
acaattaata
teeggetgge
cattgcagea
gagtcaggea
taagcattgg
tcatttttaa
cecttaacgt
ttecttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgecagt
taaggcgeag
gacctacace
agggagaaag
ggagctteca
acttgagegt
caacgcggcec
gatet

<211> 10930

cgcaattctg
caactttgty
tggcattcec
agaaaagatc
ccttatcace
catcactaac
caaaaagttc
tttgtggaaa
gcceoctgaca
aatctcaace
tcaaccttat
agaccaagaa
gaaaataggt
agggtccteeo
agacacatgy
ggacaaatac
caacaggcgg
cgagaagacc
ctetgggggy
aaacatttat
atttccctta
cttcgagcag
tgaaaaaaat
agctgcaata
gagatgtggg
ggatcgatec
tgegeagaet
ggtggttacg
tttctteoet
gctcocttta
gggtgatggt
ggagtccacg
ctcggtetat
tgagctgatt
gectgatgog
ctgegcagea
aggcggaaag
cecageagyge
gteocccagge
catagteccy
teocgececat
tgagctatte
tgattettet
ggattegcacyg
caacacacaa
gttctttttg
cggetategt
gaagccggaa
caccttgetce
cttgatccgg
actegoatgg
gcegecagecy
gtgaccratg
ttcatcgact
cgtgatattg
atcegeegetce
gecgggactet
cgcaataaaa
gogatsagga
agccagecce
geatecegett
cegteeatcac
aaltgtcatga
ggaaccccta

taaccctgat
cgtgtegece
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgetttit
ctgaatgaag
acgttgcgea
gactggatgg
tggtttattyg
ctggggceag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
ccttttttte
gtttgtttge
gcgcagatac
tctgtagecac
ggcgataagt
cggteggget
gaactgagat
geggacaggt
gggggaaacg
cgatttttgt
tttttacggt

gaatgggoca
gctgaacctg
tatcaccctyg
caatctcaca
tgcaacaaag
caggeccagy
tgettttata
ggagacggcg
cgcaccaage
cectattacce
tgttataata
atgaacctga
atgtttctgt
ggcagtcgtt
gaccaggooo
tacaagcaga
ccaaagagct
aaaggggaga
aacaatcatc
gactgttgca
tggctatttt
acatgataag
getttatttg
aacaagttaa
aggttttita
gggctggegt
Jgaatggegaa
cgcagegtga
teocotttobeg
gggttoccgat
tcacgtagtg
ttctttaata
tettttgatt
taacaaatat
gkattttcte
ccatggeotyg
aaccagctgt
agaagtatge
tocccagrag
ccectaacte
ggctgactaa
cagaagtagt
gacacaacag
caggttctce
teggetgate
tcaagaccga
ggectggecac
gggactgget
ctgcegagaa
ctacctgece
aagccggtcet
aaclLgtleyce
gecgatgectg
gtggeegget
ctgaagagcet
ccgattcegea
ggggttegaa
tatctttatt
teccgegtatg
gacacccgce
acagacaage
cgaaacgege
Laataatggt
tttgtttatt

aaatgettca
ttattcecett
aagtaaaaga
acagcggtaa
ttaaagttct
gtegeegeat
atcttacgyga
acactgegge
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagce
tgcgegtaat
cggatcaaga
caaatactgt
cgectacata
cgtgtcttac
gaacggdggy
acctacageg
atccggtaayg
cctggtatet
gatgetogte
tectggeett

ggctgttcte
tggtgaatct
aaagccaggyg
gagacaatac
gaagagaaag
tecatccatga
agatccccgyg
cagttgtggt
ttctcatcaa
aacagtcaga
atgacagtaa
aagaagaatc
tatgcttaga
acctgaagaa
aacacaacat
agtacteccag
gggtgaagta
tttetcagec
accaaggghc
ttaaagooca
gggggtaggg
atacattgat
tgaaatttgt
caacaacaat
aagcaagtaa
aatagcgaag
tggacgegea
ccgctacact
caacgttogo
ttagagettt
ggceatcogod
gtggactett
tataagggat
ttaacgogaa
cttacgcatc
aaataacctc
ggaatgtgtg
aaagcatgeca
gcagaagtat
cgeecateoe
ttttttttat
gaggaggctt
tetegaactt
ggcegetigg
tgatgcogea
cctgtccggt
gacgggagtt
gctattggge
agtatccatc
attecgaccac
tgtegatcag
caggclaaay
cttgoegaat
gggtgtggeg
tggeggegaa
gcgeategee
atgaccgace
ttcattacat
gtgeactcte
aacaccagcet
tgtgacegte
gagacgaaaqg
ttettagacg
tttctaaata

ataatattga
ttttgeggea
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggratgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgeagga
tggagceggt
cteecgtate
acagatcget
ctcatatata
gatccttttt
gtcagaccce
ctgectgcttg
gctaccaact
ccttetagtg
cetegotetg
cgggttggac
ttegtgcaca
tgagctatga
cggcagggte
ttatagtcet
aggggggedy
ttgetggeet

tccaaaateoe
gctgaagtte
cattgtegag
acagacattg
catgggcggce
aaagctgctce
tgagcacgac
gaacgatgag
gccaaactga
aaaatctaag
gaacagcatg
taaagaagaa
cagggceaate
aaaattccat
acacchagesa
gaacgactgg
aatagaggaa
tggggegget
cttagacztg
agaaggaact
goggecgoett
gagtttggac
gatgctattg
tgcattecatt
aacctataca
aggcccgoac
ctgtagegge
tgocagegoc
aggottioce
acggcaczte
ctgatagacyg
gttecaaact
tttgecgatt
ttttaacaaa
tgtgeggtat
tgaaagagga
tecagttaggg
tectecaattag
goaaagoatg
geooctaact
ttatgcagag
ttttggagge
aaggctagay
gtggagagge
gtagtteegge
gccctgaatg
cettgegeag
gaagtgcegyg
atggctgatg
caagcgaaac
gatgatctgg
gogeygcakbyge
atcatggtgg
gacegetatce
tgggctgace
ttetategee
aagcgacgca
ctgtgtgttyg
agtacaatct
gacgegeect
toegggaget
ggectagtga
tcaggtggca
cattcaaata

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
BE0D0
6G50
6720
5780
6840
6300
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7820
7980
5040
8100
B1&0
8220
e2so0
8340
8400
8460
8520
8580
B&640
8700
8750
8820
3880
8940
9000
2060

aaaaggaaga 9120
ttttgectte 9180

cagttgggtg 9240

agttttcgee 9300
geggtattat 3360
cagaatgact 9420
gtaagagaat 9480
ctgacaacga 9540

gtaactcgec 9600

gacaccacga 9660
cttactctay 9720
ccacttetge 9780
gagcgtgggt 9840
gtagttatct 9800

gagataggtyg 9960

ctttagattg 10020

gataatctca 10080
gtagaaaaga 101490

caaacaaaaa 10200

ctttttacga 10260

tagcegtagt 10320
ctaatcctgt 10380

tcaagacgal 10440

cageecaget 10500
gaaagcgeca 10560

ggaacaggayg 10620
gtegggttte 10680

agcctatgga 10740

tttgetcaca 10800
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<212> DNA
<213> Artificial Sequence

<220>
<223> LpESYNGPRRE

<400> 8

tcaatattgg ccattagecca tattattcat tggttatata gcatasacca atattggcta 60
ttggccattg catacgtigt atctatatca taatatgtac atttatattg gctecatgtcee 120
aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt cegeogttaca taacttacgg taaatggoce 240
gcectggetga ceogcccaacy accccegecece attgacgtca ataatgacgt atgttcccat 300
agtaacgcrca atagggactt tecattgacg tcaatgggtg gagtatttac ggtaaactge 360
ccacttggeca gtacatcaag tgtatcatat gecaagtceg coccctattg acgtcaatga 420
cggtaaatygy cccgectgge attatgecca gtacatgacce ttacgggact ttactacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgatcgeceg cecccgttgac gecaaatggge ggtaggegtg tacggtggga ggtctataca 720
agcagagetc gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctegaactt aagetgcagt 840
gactctetta aggtagectt gecagaagttg gtcgtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccasta gaaactgggc ttgtcgagac agagaagact 260
cttgegttte tgataggecac ctattggtcet tactgacate cactttgoet ttctctccac 1020
aggtgtecac tcccagttca attacagetc ttaaggetag agtacttaat acgactcact 1080
ataggctaga gaattcegaga ggggodcaga coctacctgt tgaaccetgge tgatcgtagg 1140
atccceggga cagcagagga gaacttacag aagtottetg gaggtgttec tggecagaac 1200
acaggaggac aggtaagatg ggcgatccce tcacctggtce caaagccotg aagaaactgg 1260
aaaaagtcac cgttcagggt agccaaaagce ttaccacagg caattgcaac tgggecattgt 1320
ccetggtgga tettttecac gacactaatt tegttaagga gaaagattgg caactcagag 1380

acgtgatcce cctcttggag gacgtgaccc aaacattgtce tgggcaggag cgcgaagett 1440
tcgagcgeac ctggtgggec atcagcgcag tcaaaatggg gotgcaaatc aacaacgtgg 1500
ttgacggtaa agetagettt caactgetcce gegetaagta cgagaagaaa accgccaaca 1560
agaaacaata cgaacchraga gaggaghace caattatgalr cgacggegee ggceaatagga 1620
acttcegece actgactcocc aggggctata ccacctgggt caacaccatc cagacaaacg 1680
gacttttgaa cgaagcctce cagaacctgt tcggcatcct gtectgtggac tgcacctcceg 1740
aagaaatgaa tgcttttete gacgtggtge caggacagge tggacagaaa cagatcctge 1800
tocgatgocat tgacaagatce gocgacgact gggataateg ceaccecctyg ceaaacgccc 1860
ctctggtgge tccoccccacag gggcctatce ctatgacege taggttcatt aggggactgg 1920
gggtgceceg cgaacgccag atggagocag catttgacca atttaggcag acctacagac 1980
agtggatcat cgaagccatg agcgagggga ttasagtcat gatcggaaag cccaaggecac 2040
agaacatcag gcagggggcda aaggaaccat acuctgagtt tgtcgacacg cttetgtecc 2100
agattaaatc cgaaggccac ccteaggaga tctccaagtt cttgacagac acactgacta 2160
tccaasatge aaatgaagag tgcagaaacyg ccatgaggca cctcagacct gaagatacco 2220
tggaggagaa aatgtacgca tgtcgcgaca ttggecactac caagcaaaag atgatgotge 2280
togecaagge tobgoaaace ggoctggotg gtcecattcaa aggaggagea ctgaagggag 2340
gtccattgaa agctgcacaa acatgttata attgtgggaa gccaggacat ttatctagbc 2400
aatgtagagc acctaaagtc tgttttaaat gtasacagcce tggacatttc tecaaagcaat 2460
gcagaagtgt tocaaaaaac dggaagcaag gggetcaagg gaggccccag aaacaaactt 2520
tcocgataca acagaagagt cagcacaaca aatctgttgt acaagagact cclcagactc 2580
aaaatctgta cccagatotg agcgaaataa aaaaggaata caatytcaag gagaaggalo 2640
aagtagagga tctcaacctg gacagtittgt gggagtaaca tacsatctcy agaagaggoc 27C0
cactaccatc gteectgatcea atgacaccec tcettaatgtg ctgetggaca ceggagccega 2760
caccagegtt ctcactactg ctcactataa cagactgaaa tacagagyaa ggaaatacca 2820
gggceacagge atcateggey tityggagygcaa cgtegaaace tittccacte ctgltcaccat 2880
caaaaagasyg ggJdagacaca ttaaaaccay aatgctggbc gccgacatcce ccgtcaccatb 2940
cettggeaga gacattetee aggacctggg cgetaaacte gtgctggead aactgtcetaa 3000
ggaaatcaag ttcoccgraaga togagotgaa agagggcaca atggyglcocaa asatcecocca 3060
gtygeeeety accaangaga agcltgaggy cgctaaggaa atcgtguage gectgettte 3120
tgaggecaag attagcgagg ccagcgacaa taaccottac aacagcecocca tetttgtgat 3180
taagasaagy agcggcaaat ggagactcct geaggacctg agggaactca acaagaccegt 3240
ccaggtegga ectgagatcet ctegeggact gectcacccoe ggeggooltga ttaauabtgecaa 33C0
gcacatgaca gtecttgaca ttggagacgce ttattttace atcccezteg atcctgaatt 3360
tcgeccctat actgctttta ccatccccag catcaatcac caggagoccey ataaacgela 3420
tgtgtggaag tgcctccece agggatttgt gottagecccce tacatttace agaagacact 3480
tcaagagatc ctccaacctt tooegogaaag atacccagag gtbtcaaclct accaalatat 3540
ggacgacctg ttcatggggt ccaacgggte taagaageag cacaaggaac bcatcatcga 3600
actgagggca atcctcectygy agaaaggeltt cgagacaccce gacgacaage bLgcaagaagt 3660
tecteecatat agectggetgg getaccaget ttgecctgaa aactggaaag tccagaagat 3720
gecagttgyat atggtcaaga acccaacact gaacgacglbc cagaagolea Lgggcaatat 3780
tacctggatg agetccggaa tecctggget taccgttaag cacattgccyg caactacaaa 3840
aggatgccly gagttgaacc agaaggtcat Ltggacagay gaagctcaga aggaactgya 39200
ggagaataat gaaaagatta agaatgctca agggctccaa tactacaatc ccgaagaaga 3960
aatgtigtge gaggtegaaa Lcactaagaa ctacgaagoce acclalgtea Leaaacagtc 4020
ccaaggcatc ttgtygggecg gaaagaaaat catgaaggcec aacaaaggct ggtccacegt 4080
Laaaaatcltg atgctectge tecagcacyt cgecaccgayg totatcacce gcgteggeaa 4140
gtgcecccacce ttcaaagttc ccttcactaa ggagecaggtyg atgtgggaga tgcaaaaagg 4200
ctggtactac tcttggcttc cogagatcgt ctacacccac caagtggtgc acgacgactyg 4260
gagaatgaag cttgtcgagg agcccactag cggaattaca atctataccg acggcggaaa 4320
gradaacyga gagggaabcg ctgeatacygt cacatcltaac ggeoegocacca agcaaaagag 4380
gceteggecet gteactcace aggtggctga gaggatgget atccagatgg cccttgagga 4440
cactagagac aagcagylga avatigtgac Lyacagctac tactgcetgga aaaacatcac 4500
agagggcett ggcetggagg gaccccagtce tcectggtgg cotatcatce agaatatcecg 4560
cygadaaggaa albtgltctatt tcgectygggbt goctggacac aaaggaatit acggcaacca 4620
actugecgat gaagccgeca aaattaaaga ggaaatceatg cttgcctacce agggcacaca 4680
galtaaggay aagagagacyg aggacgctgg ctttgaccty tgtgtgcocat acgacatcat 4740
gattccegtt agegacacaa agatcattece aaccgatgtce aagatccagg tgccacccaa 4800
tteattitggt tgggtgaccy gaaagtccag catggetaag cagggtcotte tgattaacgg 4860
gggaatcatt gatgaaggat acaccggcga aatccaggtg atctgcacaa atatcggecaa 4920
magcaatatt aagcttatcg aagggcagaa gttcgctcaa ctcatcatce tocagcacca 4980
cagcaattca agacaacctt gggacgaaaa caagattage cagagaggtg acaagggett 5040
cggcageaca ggtgtgttet gggtggagaa catccaggaa gcacaggacg agcacgagaa 5100
ttggcacace teccctaaga ttttggeccecg caattacaag atcccactga ctgtggetaa 5160
dcagatcaca caggaatgcc cccactgcac caaacaaggt totggooocg coggetgedt 5220
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gatgaggtcc
gaccttegtg
attgtgcace
caccgacaac
aatcgcccac
caacagaact
cgcacttcag
caaetgggag
gcaggeacag
aggtcctaca
ggggataeatc
acgaatccca
ggagaacaca
atcgaaggaa
aagaaatgac
ggtgaccagt
acatgcateg
gaccggtgga
agaatcagag
agagacctat
cgagcacaag
tcgaaccgaa
tatccettge
tagtgagggt
acaactagaa
tttgtaacca
ttteaggtte
ggtaaaatcc
gecettocoa
aagcgeggeg
gecoegetect
agctctaaat
caaaazactt
tegeaotthg
aacactcaac
ctattggtta
aacgtttaca
accgeatacg
gttaggtace
aaagtcccea
aaccaggtot
caattagtca
cagttccgec
ggcegecteg
ctttigecaza
atgattgaac
ggctatgact
gegeagyggge
caggacgagg
ctegacgttg
gatctectgt
cggeggetge
atcgagegag
gagcatcagg
ggegaggate
ggccgetttt
atagegttgg
ctegtgettt
gacygagttct
tgaeatcacg
ttgtgtgaat
gatgccecgeat
gcttgteotge
tgtcagaggt

ctattittat
cggggaaatg
cogetcatga
agtattcaac
tttgeteace
gtgggttaca
gaacgttttre
attgacgecg
gagtactcac
agtgctgeca
ggaccgaagg
cgtigggaac
gtagcaatgg
cggcaacaat
gccectteoegy
ggtatcattyg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttott
ccgctaccag
actggcttca
caccacttea
gtggctgetg
ceggataagg
cgaacgacct
cocgaaggga
acgagggage
ctetgacttg
gccagcaacyg
cgacagatet

<210>9

cccaatcact
gagagcaatt
tceocctegeaa
yggcaccaact
accactggca
ctgaaagaaa
ctcgecctta
gtetteatoa
tactecaaaa
agagtttitgt
getgtgeace
gggggaatct
atgtttcaac
gcaagagacc
tggtggaaaa
ggtgcagggt
cgagaagaca
tcaggggaca
gagtacaaca
atttocgaga
aarggeteotg
ggaggaaaca
tgtggattte
taatgctteg
tgcagtgaaa
ttataagetg
agggggeagat
gataaggatce
acagttgage
ggtgtggtygy
ttegetttet
cgggggctee
gatttgggtg
acgttggagt
cctatctegy
aaaaatgagc
atttcgectg
cggatctgeyg
ttctgaggeg
ggctecceag
ggaaagtcoec
gcaaccatag
cattotecge
gcetetgage
aagettgatt
aagatggatt
gggcacaaca
geceggttct
cagegegget
tcactgaagc
catctcacct
atacygcttga
cacgtactcy
ggctegegee
tegtegtgace
ctggattcat
ctacccgtga
acggtatcge
tctgagegyy
atggceograa
cgatagcgat
agttaagcca
tcccggeatce
tttcaccgte

aggttaatgt
tgugeggaac
gacaataacc
atttecegtgt
cagaaacget
tcgaactgga
caatgatgag
ggcaagagea
cagtcacaga
taaccatgag
agctaaccge
cggagctgaa
caacaacgtt
taatagactg
ctggetggtt
cagcactyggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatcettt
cggtggtttg
gcagagcgea
acaactotgt
ccagtggega
cgecageggte
acaccgaact
gaaaggegga
ttecaggggg
agcgtcgatt
cggecttttt

ggcaggeaga
ccggetacat
ttctggaatg
Ltgtggetya
tteocectatca
agatccaatc
toacctgecaa
ctaaccaggo
agttctgett
ggaaaggaga
tgacacgoac
caacccctat
cttattgtta
aagaaatgaa
taggtatgtt
cctecggeay
cctyggqgacca
aatactacaa
ggcggecaaa
agaccaaagyg
gggggaacaa
tttatgactg
cettatgget
agcagacatyg
aaaatgettt
caataaacaa
gtgggaggtt
gatccoggget
agectgaaty
ttacgcegecay
teecttcett
ctttacggtt
atggttecacg
aeacgttott
tectattettt
tgatttaaca
atgcggtatt
cagcaccatg
gaaagaacca
caggcagaag
caggctecac
tcecgecect
ceccatggoty
tattccagaa
cttotcoacac
gcacgecaggt
gacaatcggc
ttttgtcaag
atcgtggetg
gggaacggac
tgctoctgec
tceggetace
gatggaagaa
agcegaactg
coatggegat
cgactgtgge
tattgetgaa
cgctecagat
actctggggt
taazatatot
aaggatccgce
gaaocgacac
cgcttacaga
atcaccgaaa

catgataata
cectatttgt
ctoataaatyg
cgececttatt
ggtgaaagta
tctcaacage
cacttttaaa
acteggtege
aaagcatctt
tgataacact
Lttitlygeac
tgaagccata
gcgeaaacta
gatggaggcg
tattgotgat
geccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttegttecac
ttttctgege
tttgecggat
gataccaaat
ageaccgect
taagtegtgt
gggctgaacg
gagataccta
caggtataoceg
aaacgcectygg
tttgtgatge
acggttccetg

ttgcacccac
ccacgcaaca
ggccaggctg
acetgtgglyg
ccctgaaage
tcacagagac
caaaggaaga
ccaggt.cate
ttataagatce
cggcgcagtt
caagetrata
tacccaacag
taataatgac
cctgaaagaa
tctgttatge
tegttacctg
ggeccaacac
gcagaagtac
gagetgggtg
ggagatttct
toctecaccaa
ttgeattaaa
attttggggy
ataagataca
atttgtgaaa
gttaacaaca
ttttaaagca
ggcgtaatag
gegaatggac
cgtgaceget
tctogocacyg
ccgatttaga
tagtgggeca
taatagtgga
tgatttataa
aatatttaac
ttcteccttac
gectgaaata
gctgtggaat
tatgcaaagc
agcaggcaga
aactccocgecce
actaattttt
gtagtgagga
aacagtctog
tectceggeay
tgctctgatg
accgacctgt
geccacgacgyg
tggctgctat
gagaaagtat
tgcceatteg
ggtettgteg
tteogecagge
gectgettge
cggctgggty
gagettggeg
tegecagegea
tcgaaatgac
ttatttteat
gtatggtgca
ccgccaacac
caagctgtga
cgcgegagac

atggtttctt
ttatttttet
cttcaataat
cocttttttyg
aaagatgctg
ggtaagatce
gttetgeotat
cgcatacact
acggatggea
gcggccaact
aacatyggyy
ccaaacgacg
ttaactggeg
gatzaagttg
aaatctggag
aagcacteea
aatagacaga
gtttactcat
gtgsagatcc
tgagcegtcag
gtaatctget
caagagctac
actgtcette
acataccteg
cttaccgggt
gggggttegt
cagcgtgage
gtaagoggea
tatctttata
tegteagggy
gccttttget

ctecgacaaca
ctocteteca
ttctctccaa
aatcigetga
cagggcattg
aatacacaga
gaaagcatgg
catgaaaagc
cecggtgage
gtggtgaacg
at.caagccaa
tcagaaaaat
agtaagaaca
gaatctaaag
ttagccaggg
aagaaaaaat
aacatacaca
tecaggaacy
aagtcaatcg
cagcetgggg
gggtecttag
goocaagaag
teggggegge
ttgatgagtt
tttgtgatge
acaattgeat
agtaaaacct
cgaagaggec
gegeactgta
acacttgcca
ttcgecogget
getttacgge
togeectgat
ctottgtteo
gggattttge
gcgaatttta
geatetgtge
acctctgaaa
gtgtgtcagt
atgecatctca
agtatgcaaa
atcccgecec
tttattiaty
ggcttttttg
aacttaaggc
cttaggtgga
ccgeocgtgtt
ceggtgooct
gegttcottg
tgggcgaagt
ccatcatgge
accaccaagc
atcaggatga
tcaaggegeg
cgaatatcat
tggcggacey
gegaatggge
tageettceta
cgaccaagceyg
tacatctgtyg
ctctcagtac
ceogetbgacge
cegtetecygyg
gaaagggact

agacgtcagg
aaatacattc
attgaaaaag
cggeatttitg
aagatcagtt
ttgagagttt
gtggegeggt
attctcagaa
tgacagtaag
tacttetgac
atcatgtaac
agegtgacac
aactacttac
caggaccact
ceggtgageg
gtategtagt
tegotgagat
atatacttta
tttttgataa
acccegtaga
gecttgcaaac
caactctttt
tagtgtagec
ctetgetaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtegyg
ggcggagecet
ggcettttge

aaattatcct
aggaaaatga
aatccotgea
agtlcctgaa
tcgagaggge
cattggagge
geggecagaco
tgctettgea
acgactggaz
atgagggcas
actgaaccay
ctaagtgtga
gcatggcaga
aagaaaaaag
ccctctggaa
tecatcacaa
Lagcaggcogt
actggaatgg
aggeatttgg
cggetatcaa
acctggagat
gaactctege
cgettocott
tggacaaacc
tattgottta
tcattttatyg
ctacaaatgt
cgeaccgate
gcggegeatt
gegecctage
tteccegtca
acctcgaczceg
agacggtttt
aaactggaac
cgattteagge
acaazatatt
ggtatttzac
gaggaacttg
tagggtgtgg
attagtcagce
geatgoatbot
taactecgee
cagaggooyga
gaggcctagg
tagagccacce
gaggctatte
ccggctgtca
gaatgaactg
cgecagetgtg
geeggggeag
tgatgcaatg
gaaacatcgce
tcetggacgaa
catgeceegac
ggtggaaaat
ctatcaggac
tgacegcectte
tcgocttott
acgcccaace
tgttggtttt
aatctgctct
gcecetgacgg
gagotgeatyg
cgtgatacgce
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5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
8600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
B150
8220
B280
8340
8400
8450
es520
8580
8640
8700
B750
8820
8880
8940
2000
2060

tggcactttt 9120
aaatatgtat 2180
gaagagtatg 9240
cettectgtt 92300
gggtgcacga 9360
tcgcccocegaa 9420
attatccegt 9480
tgacttggtt 9540
agaattatgce 2600
aacgatcgga 9660
togecttgat 9720
cacgatgcct 9780
totagettoo 9840
tctgegeteg 9800
tgggtetege 9960
tatctacacg 10020
aggtgeectea 10080
cattgattta 10140
tcteatgace 16200
aaagatcaaa 10260
aaaaaaacca 10320
tccgaaggta 10380
gtagttaggc 10440
cetgttacca 10500
zcgatagtta 10560
cagcettggag 10620
cgccacgett 10680
zggagagcege 10740
gtttegoecac 10800
aztggaaaaac 10860
tcacatgget 10920
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<211> 11131
<212> DNA
<213> Artificial Sequence

<220>
<223> pONY4.0Z

<400>9

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagcetc 60
attitttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga 120
gatagggttg agtgttgtte cagttiggaa caagagtcca ctattaaaga acgtggactc 180
caacgtcaaa gggcgaaaaa ccgtctatca gggcgatgge ccactacgtg aaccatcacc 240
ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcogaacce ctaaagggag 300
cececcegattt agagcttgac ggggaaagec aacctggett atcgaaatbta atacgactca 360
ctatagggag accggcagat cttgaataat aaaatgtgtg tttgtoccgaa atacgegttt 420
tgagatttet gtcgecgact aaattcatgt cgoegogatag tggtgtttat cgoccgataga 480
gatggegata ttggaaaaat tgatatttga aaatatggea tattcaaaat gtcgoccegatg 540
tgagtttectg tgtaactgat atecgeceattt ttccaaaagt gatttttggg catacgegat 600
atctggegat agcegettata tcatttacgg gggatggega tagacgacstt tggigacttg 660
ggcgattotg tgtgteogeaa atatogcagt ttegatatag gtgacagacg atatgaggct 720
atategecga tagaggcegac atcaagetgg cacatggcoca atgcatateg atctatacat 780
tgaatcaata ttggccatta gocatattat tcattggtta tataccataa atcaatattg 840
gctattggee attgcatacg ttgtatccat atcgtaatat gtacatttat attggctcat 900
gtccaacatt accgccatgt tgacattgat tattgactag ttattaatag taatcaatta 960
cggggteatt agttcatage ccatatatgg agttccgegt tacataactt acggtaaatg 1020
geeccgectgg ctgaccgoce aacgaccccee gceccattgac gtcaataatg acgtatgtte 1080
ccatagtaac gccaataggg actticcatt gacgtcaatyg ggtggagtat ttacggtaaa 1140
ctgocecactt ggcagtacat caagtgtatc atatgccaag tcageccgct attgacgtca 1200
atgacggtaa atggccegcece tggeattatg cccagtacat gaccttacgg gactttecta 1260

cttggcagta catctacgta ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt 1320
acacczatgg gegtggatag cggtttgact cacggggatt tcecaagtcte caccccattg 1380
acgtcaatgg gagtttgttt tggcaccaaa atcaacggga ctttccaaaa tgtogtaaca 1440
actgcegateg cecgeceegt tgacgcaaat gggeggtagg cgtbgtacggt gggaggtceta 1500
tataagcaga getcgtttayg tgaaccgggce actcagatte tgoggtectga gtoccttete 1560
tgctgggctg aaaaggcctt tgtaataaat ataattctct actcagtcec tgtotctagt 1620
ttgtctgttc gagatcctac agttggcgoc cgaacaggga cotgagaggyg gogcagacoce 1680
tacctgttga acctggctga tcgtaggatc ccogggacag cagaggagaa cttacagaag 1740
tcttctggag gtgttcctgyg coagaacaca ggaggacagg taagatggga gaccctiitiga 1800
catygagcaa ggcgctcaag aagttagaga aggtgacggt acaagggtct cagaaattaa 1860
ctactggtaa ctgtaatbgy gegcelLaagte tagtagactt atttcalgat accaacttty 1920
taaaagaaaa ggactggcayg ctgagggatg tcattccatt gotggaagat gtaactcaga 1980
cychglbeagy acaagaaaga gaggoechthbyg aaagaacaty gigggoaatt botgotgtaa 2040
agatgggccet ccagattaat aatgtagtag atggeaagge atcattccag ctectaagag 2100
cgaaatatga aaagaacact gctaataaaa agcaglctga gcoccctctgaa gaatatctot 2160
agaactagtg gatccccegy getgcaggag tggggaggea cgatggecge tttggtegag 2220
gcggatcegg ccattagecca tattattceat tygttatata goataaatca atattggcta 2280
ttggcocattg catacgttgt atccatatca taatatgtac atttatattg getcatgtee 2340
aacattaccg ccatgttgac attgattatt gactagttat taatagtaat caattacggg 2400
gtcattagtt catagcccat atatggagtt cecgegttaca taacttacgg taaatggccce 2460
geetggetga ccogeccaacy accccecgece attgacgtca ataatgacgt atgttoccat 2520
agtaacgcca atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactge 2580
ccacttggca gtacatcaag tgtalbcatat gocaagtacy coccotatiy acgtbcaatya 2640
cggtaaatgg cccgcctgge attatgocceca gtacatgacce ttatgggact ttcctacttg 2700
gcagtacatc tacgtattag tcatcgeotat taccatggtg atgeggtttt ggcagtacat 2760
caatgggegt ggatageggt ttgactcacg gggatttaca agtctccacc ccattgacsgt 2820
caatgggagt ttgttttgge accaaaatca acgggacttt ccaaaatgtc gtaacaattc 2880
cgccecattyg acgcaastgg geggtaggeca tgtacggtgg gadggtctata taagcagage 2940
tcgtttagtg aaccgtcaga tcgectggag acgccatcca cgcetgitttg acctccatag 3000
aagacaccgg gaccgatcca gectecgegg ccccaagett cagcetgeteg aggatctgeg 3060
gatccgggga attccccagt ctcaggatec accatggggg atccegtegt tttacaacgt 3120
cgtgactggg aaaaccctgg cgttacccaa cttaatcgcc ttgcagcaca tccccettte 3180
gcocoagetgge gtaatagega agaggcccge accgatcgee cttceccaaca gttgegeage 3240
ctgaatggog aatggegett tgceetggttt ccggecaccag aageggtgece ggaasgcetgg 3300
ctggagtgceg atcttcctga ggecgatact grtegtogtcee ceteaaactg gcagatgcocac 3360
ggttacgatg cgcccateta caccaacgta acctatccca ttacggtcaa tecegeegtbtt 3420
gttccoccacgg agaatccgac gggttcttac tcgcteacat ttaatgttga tgaaagcetgg 3480
ctacaggaag gccagacgcg aaktattttt gatggegtta acteggegtt tcatctgtgg 3540
tgcaacggge getgggtcgg ttacggecag gacagtegtt tgccgtetga atttgacctg 3600
agcgeatttt tacgegecgyg agaaaaccge ctogeggtga tggtgetgeg ttggagtgac 3660
ggcagttatc tggaagatca ggatatgtgg cggatgageg geattttceceg tgacgtceteg 3720
ttgctgcata aaccgactac acaaatcagc gatttccatg ttgccacteg ctttaatgat 3730
gatttcagee gegetgtact ggaggctgaa gttcagatgt geggegagtt gegtgactac 3840
ctacgggtaa cagtitcettt atggcagggt gaaacgcagg tegecagegg caccgogoct 3900
tteggeggtg aaattatega tgagectggt ggttatgecg ategegteac actacgtcotg 3260
aacgtegaaa accegaaact gtggacegee gaaatcccga atctetateg tgeggtggtt 4020
gaactgcaca ccgccgacgg cacgctgatt gaagcagaag cctgcgatgt cggtttecge 4080
gaggtgegga ttgaasaatgg tctgctgetyg ctgaacggea ageegttget gattegagge 4140
gttaacegte acgagcatca toctotgeat ggtcaggtea tggatgagea gacgatggtg 4200
caggatatcc tgctgatgaa gcoagascaac tttaacgecg tgegoctgtte geattatccg 4260
aaccatccege tgtggtacac getgbccgac cgetacggec tgtatgtggt ggatgmagee 4320
aatattgaaa cccacggcat ggtgccaatyg aatcgtctga cegatgatcc gegetggeta 4380
cecggegatga gogaacgegt aacgccaatg gtgcagcgeg atcgtaatcoa ceccgagtgtg 4440
atcatctggt cgctggggaa tgaatcaggc cacggcgeta atcacgacge gctgtatcge 4500
tggatcaaat ctgtcgatcc ttcceccgccoog gtgcagtatg aaggcggcegg agocgacacc 4550
acggccacceg atattatltg cecgatgtac gegegegtgg atgaagacca geccttecceg 4620
gctgtgecga aatggtecat caaaasatgg ctttcgctac ctggagagac gegeccgotg 4680
atcctttgeog aatacgcocca cgcgatgggt aacagtcttg gecggtttege taaatactgg 4740
caggcgttte gtcagtatec cegtttacag ggeggetteg tectggoactig ggtggatcag 4800
tcgetgatta aatatgatga aaacggcaac cegtggtegg cttacggegg tgattttgge 4850
gatacgeega acgatcgeca gttectgtatyg aacggtcetgg tetttgecga ccgcacgeog 4920
catccagege tgacggaage aaaaceccag cageagtttt tecagtteey tttatecggg 4980
caaaccatcg aagtgaccag cgaatazcctg ttcegtcata gcgataacga getcctgeac 5040
tggatggtgg cgctggatgg taagccgetg geaageggtg aagtgcctct ggatgtoget 5100
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ccacaaggta
ctectggetea
atcagcgect
tcececacgeca
aagcgttggce
aaacaactgc
ggcgtaagtg
ggccattace
gtgetgatta
aaaacctacc
agcgatacac
cgggtaaact
tgttttgacc
gaaaacggtc
gacttccagt
catctgetge
ggtggegacy
taccattacc
atcegectgt
agaagtatgc
cgagqgeggayg
tatttatcac
cctccaaaaa
dggtgetgty
ctgtaccatt
caagacccaa
atgetteatt
ctcaatattt
gcatcgeatt
aaaaatctaa
agaacegcat
ctaaagaaga
caggaactac
ggttggtgge
ggggttcett
gcatgcatat
tataaataac
tttacctatt
aagtgcaata
ttatgttgct
agaaaatagt
tatgattett
gacatttaat
ctggaatatyg
aatggaagat
acaatccabg
gagtecatabt
gtttttgett
ggtgaccagt
acatgcatng
gaceggtgga
agaat.cagag
agagagctat
cgagcacaag
tegaagegaa
tatccettge
catagecaggce
saatttgata
tggcacatct
gtttttatga
ataaccttgt
gcatttgtga
agtgcttgta
ggctgaaaag

aacagttgat
cagtacgecgt
ggcagcagtg
tceegeatet
aatttaaccg
tgacgcegct
aagcgacccg
aggcegaage
cgaccgetea
ggattgatgg
cgcatcogge
ggcteggatt
gctgggatct
tgegetgegy
tcaacatcag
acgcyggaaga
actcctggag
agttggtctyg
ggaatgtgty
aaagcatgec
cceggtacce
taatcaagca
attttgtttt
gaagggtgat
aaccaggact
ctaccattgt
aaggaagaag
gttataaggt
ctatggggga
gtgtgaggag
ggcagaatcg
aazaagaaga
tggaggaata
gataggggga
cceggggtgt
ggataataat
aaaacagaat
tcttotgaag
gtggeagcta
ctaactgagg
actctaaatg
caaacacatg
ttaattggat
tcatggggac
ttaaatcaag
ataacattca
ggaaattgga
atttatttgt
ggtgeagggt
cgagaagaca
tcaggggaca
gagtacaaca
atttcegaga
aacggctetg
ggaggaaaca
tgtggatttce
tatggattac
ttigaaataa
catgtatcaa
ggggttttat
ataacccaaa
cgegagttca
ttctgacaat
gcetttgtaa

tgaactgcct
agtgcaaccyg
gegtetggeyg
gacdaccagc
ccagtcagge
gcgegatcayg
cattgaccct
agegttgttg
cgegtggcag
tagtggtcaa
geggattgge
agggcecgeaa
gccattgtea
gacgcgogaa
cegetacagt
aggcacatgg
cceglt.cagta
gtgtcaaaaa
tcagttagyg
tgcaggaatt
agettttgtt
caagtaatac
tacaaaatcc
ggtgcagtag
aagttactaa
cagctgtgtt
aataaacaaa
ttgatatatg
atcccaggygg
aacacaatgt
aaggaagcaa
aatgactggt
ctttggtggt
agattaaacg
agaccatttc
actgctacat
tagaaacatg
ctaacactgg
ttgtagccge
ttaacaaaat
gtatggattt
cagatgttca
gtatagaaag
atttaaatga
agatactaac
atacaccaga
ttoctggatt
tactaacctec
cctcaggeag
cctggcacca
aatactacaa
ggcggecaaa
agaccaaagy
gggggaacaa
tttatcactg
ccttatgget
gtggactoge
tecagaaaaat
tgectcagta
aaatgattat
ggactagctce
ccattegtga
tgggcactca
taaatataat

gaactaccge
aacgcgaccg
gaaaacctca
gaaatggatt
tttcttteac
ttcaccegtg
aacgcctggg
cagtgecacgyg
catcagggga
atggcegatta
ctgaactgee
gaaaactatc
gacatgtata
ttgaattatg
caacagcaac
ctgaatatcyg
t.cggcggaat
taataataac
tgtggaaagt
cgatatcaag
ccctttagtg
atgagaaact
ctyggtgaaca
tagttaatga
taaaaccaaa
tcctgaggtce
gactgaaggd
ggagtatttg
gaatcteaac
ttcaacctta
gagaccaaga
ggaaaatagyg
atgaaggact
gatctggcea
saaattactt
tattagaagc
gaagttagta
actaattaga
tagtgctatt
aatggaagta
aatagaacga
actgttaaag
aacacatgta
gteaacacaa
tacactteat
tagtatagct
gggagetitcee
ttcgectaag
tegttacctg
ggoccaacac
gceagaagtac
dagctgggty
ggagatttct
teccteaccaa
ttgcattaaa
attttgggga
tgttataata
gettgattat
tgtttagaaa
aagagtaaaa
atgttgctag
cgegttaact
gattetgegg
tctctactca

agccggagag
catggtcaga
gtgtgacgct
tttgcatoga
agatgtggat
caccgctgga
tecgaacgetg
cagatacact
aaaccttatt
cecgttgatgt
agctggcgea
cegaccgect
ccecegtacgt
gcoeacacca
tgatggaaac
acggtttcca
tecagetgag
cgggcaggayg
cceeaggete
cttatcgata
agggttaatt
tttactacag
tgattggaag
tgaaggaaag
ttgagtattg
tctaggaatt
aatccaacaa
gtaaaggggt
ccetattace
ttgttataat
aatgaacctg
tatgtttetg
cccacagcaa
atcaaatget
cagttatgag
tttaaccaat
aagacttclty
cataagagag
gctgctageg
caaaatcata
caaataaaga
gaaagacaac
ttttgteata
tgggatgact
ggagccagga
caatttggaa
attataaaat
atcctcagyyg
aagaaaaaat
aacatacaca
tocaggaacyg
aagtcaatog
cagectgggg
gggtccttag
gcocaagaadg
ctagtaatta
aggatttgta
attggaagay
aacaaggggy
agaaagttgc
gcaactaaac
tactgttttt
tcetgagtcce
gtceetgtet

cgecegggeaa
agccgggeac
ceeegecgog
gotgggtaat
tggegataaa
taacgacatt
gaaggcggeg
tgctgatgeg
tatcagcegg
tgaagtggeg
ggtagcagag
tactgecgae
ctteccecgage
grggegegge
cageoalege
tatggggatt
cgceagtege
ggatcegeag
cecageagge
ccgtegacct
gcgeoggaag
caagcacaat
ggacctacta
ggaataattg
ttacaggaag
gattacctcg
ggaagacaac
aacatggtca
caacagtcag
aatgacagta
aaagaagaat
ttatgettag
cattatatag
atagaatget
accaatagaa
ataactgcte
grataactbee
attttggtat
ctactatgte
cttttgaggt
tattatatge
aggtagagga
ctggtcatce
gggtaagcaa
acaatttggce
aagacctttg
atatagtgat
ceetetggaa
tecatcacaa
tagcaggogt
actggaatgg
aggeattbtgg
cggotatcaa
acctggagat
gaactatege
tagtaggacy
ttagaggctt
cttibaaatce
gaactgtggg
tgatgotcte
cgcaataace
acagtatata
ttetctgotg
ctagtttgte
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5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5240
6000
5060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
Bl&D
8220
8280
83440
2400
8460
8520
B580
8640
8700
B760
8820
8880
8940
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tgttcgagat
tgaaattgtt
gcetgyggty
ttccagtcgg
ggcggtttge
gttecggetge
tcaggggata
aaaaaggccg
aatcgacgct
cccectggaa
tccgeettta
agttcggtgt
gaccgctgcg
tcgeccactgg
acagagttct
tgcgectetge
caaaccaccg
aaaggatctc
aactoacgtt
ttaaattaaa
agttaccaat
atagttgecct
ccecagtgetyg
aaccagccag
cagtctatta
aacgttgttg
ttecagetecyg
gcggttaget
cteatggtta
tctgtgactg
tgotettgec
ctcatcattg
teccagttega
agegtttetyg
acacggaaat
ggttattgte
gttccgegea

<210>10

cctacagago
atcegetceac
cctaatgagt
gaaacctgtc
gtattgggeg
ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctecctegt
tecectteggg
aggtegtteg
ccttatoccgyg
cagcagccac
tgaagtggtyg
tgaagccagt
ctggtagegg
aagaagatce
aagggatttt
aatgaagttt
gcttaatcag
gactccecgt
caatgatacc
ccggaaggge
attgttgecg
ccattgctac
gttceccaacy
cctteggten
tegeageact
gtgagtactc
cggcgteaat
gaaaacgttec
tgtaacccac
gotgageaaa
gttgaatact
teatgagegg
catttccceg

<211> 10998

<212> DNA

tcatgecttg
aattccacac
gagctaactc
gtgccagetg
ctetteocget
atcagcteac
gaacatgtga
gtttttccat
gtggcgaaac
gogetetect
aagcgtggeg
ctccaagctg
taactategt
tggtaacagg
gcctaactac
tacecttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaate
tgaggoacct
cgtgtagata
gagagaccea
cgagcgcaga
ggaagcetaga
aggcatcgtg
atcaaggega
tcecgategtt
gcataattet
aaccaagtca
acgggataat
tteggggega
tegtgeaccee
aacaggaagg
catactette
atacatattt
aaaagtgcca

<213> Artificial Sequence

<220>

<223> pONY8.0Z

<400> 10

agatcttgaa
gactaaattc
aaattgatat
tgatategec
tatatcgttt
gcaaatatcg
cgacatcaag
attagccata
tacgttgtat
atgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgeetggeat
cgtattagtc

taataaaatg
atgtcgcgeg
ttgaaaatat
atttttecaa
acgggggatg
cagtttegat
ctggcacatyg
ttattcattyg
ccatategta
tgattattga
atggagttce
cocecgeccat
cattgacgtc
tatcatatge
tatgececagt
atcgctatta

tgtgtttgtc
atagtgatgt
ggcatattga
aagtgatttt
gcgatagacg
ataggtgaca
gccaatgeat
gttatatage
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtcecgec
acatgacctt
ccatggtgat

gcgtaatcat
aacatacgag
acattaattg
cattaatgaa
tectogeotea
tcaaaggcgy
gcaaaaggec
aggctccgec
ccgacaggac
gttocgacee
ctttectcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tetacggggt
ttatcaaaaa
taaagtatat
atctcagoga
actacgatac
cgatcacagy
agtggtcctg
ataagtagtt
gtgteacget
gttacatgat
gtcagaagta
cttactgtea
ttotgagaat
accgegecac
aaactctcaa
aactgatctt
caaaatgeag
ctttttcaat
gaatgtattt
c

cgaaatacgc
ttatcgeega
aaatgtcgcee
tgggcatacg
actttggtga
gacgatatga
atcgatctat
ataaatcaat
ttatattgge
atagtaatca
acttacggta
aatgacgtat
gtatttacgy
ccctattgac
acgggacttt
geggtittgy

ggtcataget
ccggaagcat
cgttgcgete
tcggccaacyg
ctgacteget
taatacggtt
agcaaaaggc
ccectgacga
tataaagata
tgecgettac
gctecacgetg
acgaacccce
accecggtaag
cgaggtatgt
gaaggacagt
gtagctettg
agcagattac
ctgacgctcea
ggatcttcac
atgagtaaac
totgtetatt
gggagggett
ctccagattt
caactttate
cgceagttaa
cgtegtttgg
cceoccatgtt
agttggccge
tgccateegt
agtgtatgeg
atagcagaac
ggatcttace
cagcatcttt
caaaaaaggy
attattgaag
agaaaaataa

gttttgagat
tagagatggce
gatgtgagtt
cgatatcectgg
cttgggegat
ggctatateg
acattgaatc
attggctatt
tcatgtcceaa
attacggggt
aatggocege
gttcccatag
taaactgccc
gtcaatgacyg
cctacttgge
cagtacacca

gtttectgtyg
aaagtgtaaa
actgceccget
cgcggggaga
gegeteggte
atccacagaa
caggaaccgt
gcatceacaaa
ccaggegttt
cggatacctg
taggtatcte
cgttcageea
acacgactta
aggeggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcett
ttggtectgac
tegttcateeo
accatetgge
atcagcaata
cgoctecate
tagtttgoege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgettt
gogacegagt
tttaaaagtg
getgttgaga
tactttcace
aataagggcey
catttatecay
acaaataggy

ttctgtegeo
gatattggaa
tctgtgtaac
cgatageget
tectgtgtgte
ccgatagagg
aatattggcc
ggccattgea
cattaccgecc
cattagttca
ctggectgacc
taacgccaat
acttggeagt
gtaaatggce
agtacatcta
atgggegtay
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9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
2600
9660
9720
9780
29840
93800
93960
10029
10080
10140
16200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11131

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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atageggttt
gttttggcac
cecgttgacge
ttagtgaacc
cectttgtaat
ctacagttgg
ctgatcgtag
ctggccagaa
ctecaagaagt
aattgggcge
togcagctga
gaaagagagg
attaataatg
aagactgcta
cccegggety
tagccatatt
cgttgtatce
gttgacattg
gecacatatat
ccaacgacco
ggactttcca
atcaactgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
azatgcgedy
gtecagatege
gatccagect
cccagtctea
ccehbggegtt
tagogaagag
gegettigee
tectgaggee
catcteacaca
tcegacgggt
gacgcgaatt
ggtcggttac
cgccggagaa
agatcaggat
gactacacaa
tgtactggag
ttatttatgg
tatcgatgag
gaaactgtgg
cgacggcacyg
aaaktggtotg
geatcatect
gatgazgaag
gtacacgety
cggcatggtg
acgegtaacyg
ggggaatgaa
cgatectteoc
tattigeong
gtccatcaaa
cgoccacgeg
gtatccecgt
tgatgaaaac
tcgecagtte
cgaagcaaaa
gaccagcgaa
ggatggtaag
gttgattgaa

gactcacggyg
caaaatcaac
aaatgggcgg
gggcacteag
aaatataatt
cgecegaaca
gatceceecggg
cacaggagga
tagagaaggt
taagtctagt
gggatgtcat
cctttgaaag
tagtagatgg
ataaaaagca
caggagtagg
attcattggt
atatcataat
attattgact
ggagttcege
ccgceecatty
ttgacgtcaa
tcatatgeca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcatgta
ctggagacgce
cogeggeocee
ggatccacca
acccaactta
gcooegeacaeg
tggtttccgy
gatactgteg
aacgtaacct
tgttactege
atttttgatg
ggeeaggaca
aaccgccteg
atgtggegga
atcagcecgatt
gctgaagtta
cagggtgaaa
cgtggtggtt
agogocgaaa
ctgattgaag
argetgetga
ctgecatggte
aacaacttta
tgegaceget
ccaatgaatc
cgaatggtge
teaggecacg
cgacocggtge
atgtacgege
aaatggettt
atgggtaaca
ttacagggcg
ggcaaccegt
tgtatgaacy
caccagcagce
tacctgttce
ccgetggeaa
ctgeetgaac

gatttccaag
gggactttcec
taggegtgta
attctgeggt
ctctactcag
gggacctgag
acagcagaqg
caggtaagat
gacggtacaa
agacttattt
tecattgetg
aacatggtgg
aaaggcatca
gtetgagoee
gaggcacgat
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgecec
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagy
catccacgcet
aagcttcage
tgggggatce
atcgccttge
atcgceette
caccagaagc
tegtececte
atcccattac
tcacatttaa
gegttaacte
gtcgtttgee
cggtgatggt
tgagceggeat
tcecatgttge
agatgtgcgg
agcaggtoga
atgccgateg
toccogaatet
cagaagcctg
acggcaagoco
aggteatgga
acgcegtgeg
acggaectgta
gtctgacega
agcgegateg
gecgetaatea
agtatgaagy
gegtggatga
cgctacctgyg
gtettggegg
gcttegtetyg
gotocggetta
gtcotggtett
agtttttecea
gtcatagcga
geggtgaagt
taccgcagec

tctccaceee
aaaatgtegt
cggtgggagg
ctgagtcect
tcecectgtete
aggggegeay
agaacttaca
tgggagacce
gggtcteaga
catgatacca
gaagatgtaa
gcaatttotg
ttcecagetee
tctgaagaat
ggaecgetttg
aaatcaatat
atattggcte
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggea
tccaccceat
aatgtogtaa
tctatataag
gttttgacct
tgctegagga
cgtegtttta
agcacatcce
ccaacagtty
ggtgceggaa
aaactggcag
ggtcaatccg
tgttgatgaa
ggogttteat
gtetgaattt
gcotgegttgyg
tttecegtgac
cactcgctte
cgagttgegt
cagocggoaao
cgtcacacta
ctategtgag
cgatgtcggt
gttgcetgati
tgagcagacyg
ctgbtogeat
tgtggtggat
tgatecgege
taatcacccyg
cgacgcegetg
cggeggagec
agaccagaeoc
agagacgcgc
tttogotaaa
ggactygggty
cggeggtgat
tgccgacege
gttcecgttta
taacgagctce
gectetggat
ggagagcgec

abtgacgtca
aacaactgcg
tctatataag
totetgetgg
tagttitgtcet
accctacctg
gaagtcttet
tttgacattg
aattaactac
actttgtaaa
ctcagacgct
ctgtaaagat
taagagcgaa
atctetagaa
gtegaggcgy
tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactcegec
cagagetegt
ccatagaaga
totgcggate
caacgtcgtyg
cectttegeca
cgeagectga
agctggetgg
atgcacggtt
cegttigtte
agctggcetac
ctgtggtgca
gacctgageg
agtgacggca
gtctagtige
aatgatgatt
gactacctac
gogaatthteg
cgtctgaacg
gtggttgaan
tteegegagg
cgaggagtta
atggtgcagg
tatcogaace
gaagocaata
tagctaceqgy
agtgtgatca
tategctgga
gacaccacyg
Lloouggoty
cegetgatee
tactggeagy
gatcagtcoga
tttggcgata
acgccgrate
tccgggcaaa
ctgcactgga
gtegetacac
gggcaactct

atgggagttt
atcgeceegec
cagagctegt
gctgaaaagg
gttecgagatc
ttgaacctgg
ggaggtgtte
gagcaaggeg
tggtaactgt
agaaaaggac
gtcaggacaa
gggecteoag
atatgaaaag
ctagtggate
atccggecat
ccattgcata
ttaccgecat
ttagttcata
ggctgacoge
acgccaatag
ttaggcagtac
aaatggcccy
tacatctacg
gggegtggat
gggagtttgt
ccattgacge
ttagtgaacc
caccgggacc
cggggaattc
actgggaaaa
getggegtaa
atggegaatg
agtgcgatct
acgatgegece
ccacggagaa
aggaaggcca
acgggcgetg
catttttacg
gttatctgga
tgcataaacc
tecagcegoge
gggtaacagt
goggtgaaat
tegaaaacce
tgoacacoge
tgcggattga
accghboacga
atatectget
atccgotgtg
ttgaaaccca
cgatgagcoga
tctggtceget
tecaaatctgt
ccaccgatat
Lgeegaaaly
tttgcgaata
agtttegtea
tgattaaata
cgcegaaaga
cagcgeigac
ccategaagt
tggtggeget
aaggtaaaca
ggcteacagt

48

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
1740
4800
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acgegtagtg
gcagtggegt
gcatctgacc
taaccgccag
gcecgetgege
gacccgeatt
cgaagcagcg
cgetoacgeg
tgatggtagt
toeggogegg
cggattaggg
gagatctgcea
ctgegggacyg
catcagcagce
ggaagaagqc
clggaguceg
ggtctggtgt
tgtgtgtcag
catgactgea
gtacccagct
caagcacaayg
tgtttttaca
ggtgatagtg
aggactaagt
cattgtcagc
gggaatctca
gtttcaacct
aagagaccaa
tggaaaatag
tatgaaggac
ggatetggee
caaaattact
ttattagaag
ggaagttagt
gactasttag
ctactgctat
taatggaagt
taatagaacg
aactgttaaa
gazdcacatgt
agtcaacaca
ctacacttca
atagtatage
tgggagcette
cttegectaa
gtegttacet
aggcccaaca
agcagaagta
agagctgggh
gggagatttc
atocotcaceoa
gttgcattaa
tattttgggg
ctgttataat
tgettgatta
atgtttagaa
taagagtaaa
catgttgeta
acgcgttaac
agattctgeg
ttctctacte
ggcegtaalca
caacatacga
cacattaatt

caaccgaacy
ctggcggaaa
accagcegaaa
teaggettte
gazcegttca
gaccctaacg
ttgttgeagt
tggcageata
ggtcaaatgg
attggecctaoa
cogceaagaaa
ttgtcagaca
cgogaattga
tacagtcaac
acatggctga
tcagtategy
caaaaataat
ttagggtgtg
ggaattcgat
tttgttccct
taatacatga
aaatccctgg
cagtagtagt
tactaataaa
tgtgtttcct
acccctatta
tattgttata
gaatgaacct
agtatgtttcet
tcccacagea
aatcaaatgc
tcagttatga
ctttaaccaa
aaagacttcet
acataagaga
tgotgctage
acaaaatcal
acaaataaag
ggaaagacaa
attttgtcat
atgggatgac
tggagccagy
tcaatttgga
cattataaaa
gatcctcagg
gaagaaaaaa
caacatacac
ctccaggaac
gaaghtcaatc
teoagecatggg
agggtcctta
agoccaagaa
actagtaatt
aaggatttgt
tattggaaga
aaacaagggyg
aagaaagttg
ggcaactaaa
ttcectgtitt
gtctgagtce
agtccctgte
tggtceatage
gecggaagca
gcgttgeget

cgaccgceatg
acctcagtgt
tggattitityg
ttteacagat
cceegtgeace
cetgggtega
gcacggcaga
aggggaaaac
cgattaccgt
actgccaget
actatcccga
tgtataccce
attatggccc
agcaactgat
atatecgacygg
cygyaattcca
aataaccggy
gaaagtcceo
atcaagctta
ttagtgaggg
gaaactttta
tgaacatgat
taatgatgaa
accaaattga
gacctcaata
cccaacagtce
ataatgacag
gaaagaagaa
gttatgetta
acattatata
tatagaatgc
gaccaataga
taktaactgct
ggcataacta
gattttggta
gctactatgt
acttttgagy
atattatacg
caggtagagg
actggteatc
tgggtaagcea
aacaatttygy
aaagaccttt
tatatagtga
geectctgga
ttccatcaca
ctageaggeg
gactggaatg
gaggeatttg
geggcetatca
gacctggaga
ggaactcteg
atagtaggac
attagaggct
gctttaaate
ggaactgtgg
ctgatgctct
cecgcaataac
tacagtatat
cttotctget
cctagtttgt
tgtttcctgt
taaagtgtaa
cactgeccge

gtecagaagee
gacgctecece
catecgagetyg
gtggattgge
gctggataac
acgctggaag
tacacttgct
cttatttate
tgatgttgaa
ggcgcaggta
cegecttact
gtacgtctte
acaccagtgg
ggaaaccagc
tttccatatg
gcetgagegee
caggggggat
aggceteccea
tcgatacegt
ttaattgege
ctacagcaag
tggaagggac
ggaaagggaa
gtattgttge
tttgttataa
agaaaaatct
taagaacagc
tctaaagaag
gcaggaacta
gggttggtog
tggggttcct
agcatgeata
ctataaataa
ctttacctat
taagtgcaat
cttatgttge
tagaaaatag
ctatgattct
agacatttaa
cctggaatat
aaatggaaga
cacaatccat
ggagtcatat
tgtttitget
segghgaccag
aacatgcatc
tgaceggtyg
gagaatcaga
gagagagcta
acgagcacaa
ttcgaagoga
ctateccttyg
gcatagcagg
taaatttgat
ctggeacate
ggtttttatg
cataaccttg
cgeatttgty
aagtgcttgt
gggctgaaaa
ctgttegaga
gtgaaattgt
agectggggt
tttccagteg

gggcacatca
gcecgegtece
ggtaataagc
gataaaaaac
gacattggeg
gcggegggec
gatgceggtgce
agccggaaaa
gtggcoageg
geagageggy
gecgectgtt
ccgagegaaa
cgeggegact
categecate
gggattggty
ggtegctacc
ccgcagatca
geaggcagaa
cgacctagag
gggaagtatt
cacaatccte
ctactagggt
taattgetat
aggaagcaag
ggtttoatat
aagtygtgagg
atggcagaat
aaaaaagaag
ctggaggaat
cgataggggg
toceggggtg
tggatsataa
caaaacagaa
tbothetgaa
agtggcagct
tctaactgag
tactetaaat
tcaaacacat
tttaattgga
gtcatgggga
tttaaatcaa
gataacattc
tggaaattgg
tatttattty
tggtgcaggyg
gegagaagac
at.caggggac
ggagtacaac
tattteogag
gaacggatct
aggaggaaac
ctgtggattt
ctatggatta
atttgaaata
tcatgtatca
aggggtttta
tataacccaa
acvgegagttce
attctgacaa
ggcctttgta
tcectacagag
tatcegetbca
gectaatgag
ggaaacctgt

gcgectggea
acgccatcee
gttggeaatt
aactgetgac
taagtgaage
attaccagge
tgattacgac
cctacaggat
atacaccgcea
taaactgget
ttgaccgetg
acggtetgeg
tecagttcaa
tgctgeacge
gcgacgacta
attaccagtt
ggctgtggaa
gtatgcaaag
ggggagccey
tatcactaat
caaaaaattt
gctgtggaag
accattaacc
acccaactac
gaatcccagg
agaacacaat
cgaaggaage
aaatgactgg
actttggtgy
aagattaaac
tagaccattt
tactgctaca
ttagaaacat
gctaacacty
attgtageceyg
gttazcaaaa
ggtalyggatl
gcagatgttc
tgtatagaaa
catttaaatg
gagatactaa
aatacaccag
attoctggat
ttactaacct
tccteoggaa
acctgggace
aaatactaca
aggeggccaa
aagaccaaag
Jggggggaaca
atttatgact
cecttatgge
cgtggacteg
atcagaaaaa
atgccteagt
taaatgatta
aggactagct
cecaltygly
ttgggcactc
ataaatataa
ctoatgectt
caattccaca
tgagetaact
cgtgccaget

49

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6160
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
G900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
83240
8400
8460
8520
8580
8640
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gcattaatga
ttectegete
cteaadggeg
agcaaaaggc
taggctecegce
ccogacagdga
tgttecegace
gctttctcat
gggetgtgtg
tcttgagtcce
gattagcaga
cggctacact
aaaaagagtt
tgtitgcaag
ttectacgggg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcaceg
aagtggtcct
agtaagtagt
ggtgtcacge
agttacatga
tgtcagaagt
tcttactgte
attctgagaa
taccgcgeca
aaaactctca
caactgatct
gcaaaatgcce
cctttttcaa
tgaatgtatt
acabaaattg
tcatttttta
gagatagggt
tccaacgtca
ccctaatcaa
agcccecgat
cactataggg

<210> 11
<211> 8870
<212> DNA

atcggccaac
actgactege
gtaatacggt
cagcaaaagg
cccectgacy
ctataaagat
ctgcegetta
agctcacget
cacgaaccaoc
aacccggtaa
gcgaggtaty
agaaggacag
ggtagctectt
cagcagatta
tctgacgcte
aggatcttca
tatgagtaaa
atctgtctat
cgggaggget
gctecagatt
gcaactttat
tcgceagtta
tegtbegtttyg
tcccccatgt
aagttggecy
atgccatecy
tagtgtatge
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
tagaaaaata
taagcegttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttggg
ttagagcttg
agaccgge

gegeggggag
tgcegeteggt
tatccacaga
ccaggaaccqg
agcatcacaa
accaggegtt
ccggatacet
gtaggtatct
cogttecagee
gacacgactt
taggeggtge
tatttggtat
gatecggcaa
cgcgcagaaa
agtggaacga
cctagatecet
cttggtctga
ttcgttcate
taccatctygg
tatcagcaat
cegectcecat
atagtitgcg
gtatggetta
tgtgcaaaaa
cagtgttate
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttacttteac
gaataagggc
gcatttatca
aacaaatagg
tattttgtta
cgaaatcgge
tocagtttgg
aaccgtctat
gtcgaggtgce
acggggasag

<213> Artificial Sequence

<220>

<223>pONY8.1Z

<400> 11

agatcttgaa
gactaaaltlc
aaattgatat
tgatatcgec
tatategttt
goaaatateg
cgacatcaag
attagccata
tacgttgtat
atgttgacat
tagcecceatat
goccocaacgac
agggacttte

taataaaatg
atgtcgegeyg
ttgaaaatat
atttttccaa
acgggggaty
cagtttegat
ctggcacatg
ttattcattg
ceatategta
tgattattga
atggagttce
ccccgeccat
cattgacgtc

tgtgtttgte
atagtggtgt
ggcatattga
aagtgatttt
gogatagacg
ataggtgaca
gccaatgceat
gttatatagce
atatgtacat
ctagttatta
gcegttacata
tgacgtcaat
aatgggtgga

aggcggtttg
cgtteggetyg
atcaggggat
taaaaaggcc
aaatcgacge
tececctgga
gtcecgecttt
cagttcggtg
cgacagetge
atcgeccactg
tacagagttc
ctgecgetetg
acaaaccaca
aaaaggatct
aaactcacgt
tttaaattaa
cagkLtaccaa
catagttgec
ceccagtget
aaaccagcca
ceagtcetatt
caacgttgtt
attcagctoe
agcggttage
actcatggtt
ttectgtgact
ttgctettge
gctcatcatt
atccagtteg
cagegtttet
gacacggaaa
gggttattgt
ggttaagege
aaattecgegt
aaaatccett
aacaagagtc
cagggcgatg
cgtaaagcac
ccaacctgge

cgaaatacgce
Ltatcgecega
aaatgtegece
tgggcatacyg
actttggtga
gacgatatga
atcgatctat
ataaatcaat
ttatattgge
atagtaatca
acttacggta
aatgacgtat
gtatttacgg

cgtattgggc
cggegagegy
aacgcaggaa
gegttgetgg
tcaagtcaga
agcteocteg
ctceettegg
taggtcgttc
gecttatcog
gcagcagcca
ttgaagtggt
ctgaagccag
getggtageg
caagaagatc
taagggattt
aaatgaagtt
Lgcttaatca
tgactocecg
gcaatgatac
gecggaaggyg
aattgttygce
gccattgeta
ggttcccaac
teetteggte
atggcagcac
ggtgagtact
ccggcgtcaa
ggaraacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagceg
acatttccce
taaatttttg
ataaatcaaa
cactattaaa
gcccactacg
taaatcggaa
ttatcgaaat

gttttgagat
tagagatygc
gatgtgagtt
cgatatetygg
cttgggegat
ggctatateg
acattgaatc
attggctatt
teatgtccaa
attacggggt
aatggccege
gttcccatag
taaactgecce

gctettcege
tatcagctea
agaacatgtg
cgtttttceca
ggtggcgaaa
tgegetetee
gaagcegtgge
gctccaaget
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttegy
gtagtttttt
ctttgatctt
tggteatgay
ttaaatcaat
gtgaggcace
tcgtgtagat
cgagagacee
ccgagcegcag
gggaagctay
caggcategt
gatcaaggcg
ctacgatcegt
tgcataatto
caaccaagtc
tacgggataa
ctteggggey
ctegtgeace
aaacaggaag
tcatactett
gatacatatt
gaaaagtgcc
ttaaatcage
agaatagacc
gaacgtggac
tgaaccatca
cectaaagyy
taatacgact

ttetgtegee
gatattggaa
tctgtgtaac
cgatagceget
tetgtgtgte
ccgatagagg
aatattggea
ggcecattygca
cattacegec
cattagttca
ctggctgacc
taacgccaat
acttggcagt

50

8700
8760
8820
8880
8940
9000
9060
2120

9180

9240
9300
9360
5420
9480
9540
9600
9660
9720
9780
2840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10880
10740
10800
10860
10820
10980
10998

60

120
180
240
300
360
420
480
540
600
660
720
780
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acatcaagtg
cgectggeat
cgtattagtc
atagoggttt
gttttggcac
cegttgacge
ttagtgaacc
cctttgtaat
ctacagttgg
ctgatcgtag
ctggccagaa
ctcaagaaght
aattgggege
tggeagectga
Jaaagagagg
attaataatg
aagactgcta
ccecegggetg
tagccatatt
cgttgtatec
gttgacattg
gccecatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatia
tattacteat
agcggtttga
tttggcacca
aaatgggegyg
gtcagatcge
gatccagect
cceagtectca
ccctgeegtt
tagcgaagag
gcgctttgee
tcectgaggoo
catctacace
teogacgggt
gacgcegaatt
ggtecggttac
cgeoggagaa
agatczggat
gactacacaa
tgtactggag
ttctttatgg
tatcogstgag
gaaactgtgg
cgacggcacg
aaatggtety
gcatcatect
gatgaagcag
gtacacgctg
cggcatygyty
acgcegtaacg
ggggaatgaa
cgatcetteoe
tatttgecoy
gtccatcaaa
cgeocacgeg
gtatcecagt
tgatgaaaac
tegecagtie
ggaagcaaaa

tazcatatgce
tatgcccagt
atecgetatta
gactcacggg
caaaatcaac
aaatgggcgg
ggagcactcag
aaatataatt
cgceocgaaca
gatccecggy
cacaggagga
tagagaaggt
taagtctagt
gggatgteoat
certigaaag
tagtagatgy
ataaaaagca
caggagtggy
attcattgat
atatcataat
attattgact
ggagtteegce
cegcecatty
ttgacgtcaa
tcatatgecca
tgoccagtac
cgctattace
ctcacgggga
aaatcaacgg
taggeatgta
ctggagacgc
ccogeggeeae
ggatcoacca
acccaactta
gcecgecaceyg
tggtttecgg
gaktactgtcg
aacqtaacct
tgttactcge
atttttgatyg
ggccaggaca
aacecgeeteg
atgtggagga
atcagcgatt
gotgaagtte
cagggtgaaa
cgtggtggtt
agegecgaaa
ctgattgaag
ctgctgetga
ctgcatggte
aacaacttta
tgegaccget
craatgaate
cgaatygglge
tcagyccacg
cgedeggtge
atgytacgcge
aaatggettt
atgggtaaca
ttacagggcy
ggcaaccegt
tgtatgaacg
caccageagae

caagtcegec
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
taggcgtygta
attectgeggt
ctectacteag
gggacctgag
acageagagyg
caggtaagat
gacggtacaa
agacttattt
tocattgcetg
aacatggtag
aaaggcatca
gtctgagcoee
gaggcacgat
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgccaee
atgaccttat
atggtgatge
tttccaagte
gactttcoaa
cggtyggagy
catccacgct
aagctteage
tgggggatec
ategecttge
atcgecectte
caccagaagc
togtoaccte
atcocattac
tcacatttaa
gcgttaacte
gtegtitgao
cggtgatggt
Tgageggoat
tccatgttge
agatgtgogy
cgcaggtcge
aftgccgateg
teceegaatot
cagaagcctg
acggcaagec
aggtcatgga
acgeccgtgeg
acggcctgta
gtctgaccga
agegegatey
gcgctzatea
agtatgaagg
gogrggatga
cgetacctgyg
gtcttggegy
gettegtetg
ggtcggcetta
gtctggtett
agtttttcea

cectattgac
acgggacttt
geggttttag
tctecaccee
aaaatgtcgt
cggtgggagy
ctgagtccct
tecetgtete
aggggcgeag
agaacttaca
tgggagaccce
gggtcatcaga
catgatacca
gaagatgtaa
geaatttetg
ttccagctce
tctgaagaat
ggccgetttg
aaatcaatat
atattyggetc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttee
ggttttgaca
tccaccccat
aatgtegtaa
tctatataag
gttttgacct
tgctegagga
cgtcgttita
aguacatcce
ccaacagttg
ggtgccggaa
aaactggcag
agtcaateeq
tgttgatgaa
ggagttteat
gtectgaattt
gctgegttgg
titeoagrgace
cactegettt
cgagttgogt
cagcggcace
cghcacacta
ctategtgeyg
cgatgtcoggt
gttgetgatt
tgagcagacyg
ctgttogeat
tgtggtggat
tgatceogege
taalcaccuy
cgacgcgetg
cggcggagec
agaccagoce
agagacgege
tttcgctaaa
ggactgggty
cggcggtgat
tgecgacege
gtteoegttta

gtcaatgacyg
cectacttgge
cagtacacca
attgacgtea
aacaactgcg
tctatataag
tctetgotgg
tagtttgtct
accctacctg
gaagtcttet
tttgacattg
aattaactac
actttgtaaa
ctoagacget
ctgtaaagat
taagagcgaa
atctctagaa
gtcgaggegy
tggetattgg
atgtccaaca
tacggagtca
tggceccgect
tceccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgeo
cagagctegt
ccatagaaga
tetgeggate
caacgtcgtg
cctttegeca
cgcagcctga
agctggetgg
atgcacggtt
ccgttetgtte
agctggcetac
ctagtggtgea
gacctgageg
agtgacggca
ghctegttge
aatgatgatt
gactacctaa
gcgeettteg
cgtctgaacg
gtggttgaac
ttcegecgagg
cgaggeghta
atggtgoagy
tatccgaacc
gaagccaata
tggctaccyy
aglgtgatca
tatcgctgga
gacaccacgg
ttceceggetyg
cegetgatac
tactggcagg
gatcagtcge
tttggcgata
acgeogeate
tecgggcaaa

gtaaatggecc
agtacatcta
atgggcgtygg
atggcagttt
atcgccegec
cagagctcgt
gactgaaaagg
gttcgagatc
tigaacctgg
ggaggtgtic
gageaaggeg
tggtaactgt
agaaaaggac
gtcaggacaa
gggectccag
atatgaaaag
ctagtggate
atceggacat
ceattgeata
ttaccgccat
ttagttcata
ggctgaccge
acgccaatag
ttggeagtac
aaatggcoceyg
tacatctacg
gggcgtggat
gggagtttgt
ceattgacge
ttagtgaacc
caccgggace
cggggaatte
actgggaaaa
gctggegtaa
atggcgaatg
agtgegatet
acgatgcgce
ccacggagaa
aggaaggcca
acgggaegcetyg
catttttacg
gttatctgga
tgcataaace
teoagecgege
gggtaacagth
gcggtgaaat
tcgaaaacce
tgcacacege
tgmzggattga
accgtoacga

atatcctget

atcecgetgty
ttgaaaccca
cyatgagcega
tetggteget
tcaaatctgt
ccacegatat
tgccgaaatg
tttgcgaata
cgtttegtca
tgattaaata
cgcagaacga
cagcgctgac
ccategaagt
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840

$00

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2240
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
43280
4440
4500
4560
4620
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gaccagcgaa
ggatgctaag
gttgattgaa
acgegtagtg
gecagtogegt
gcatctgace
taaccgccag
geegctgege
gacccgeatt
cgaagcagoeg
cgetcacgeg
tgatgctagt
tecggegegy
cggattaggy
ggatctgceca
ctgcgcgacg
catcageege
ggaagsaggc
ctggagceccg
ggtctggtgt
tgtgtgtcag
catgecotgea
tcctggeoaca
aggottttita
ctcatzacct
accgecatttg
ataagtgett
ctgggctgaa
gtetgttega
gtgtgsaatt
aaagcctggg
gotbtecagt
agaggcggtt
agtegtteggce
gaatcaggag
cgtaaaaagy
aazaaatcgac
tttceccctg
ctgtbecgect
ctecagttagg
cccgaccget
ttatcegceac
gctacagagt
atctgegete
anaacaaadca
azasaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggecoccagtyg
ataaaccagce
atcrcagtceta
cgeaacgttyg
tcattcaget
aaagcggtta
tcacteatgg
tttbotgtga
agttgctett
gtgcteatca
agatcecagtt
zccagegttt
gcgacacgga
cagggttatt

ggggttecge
taaaattege
gcaaaatoce
ggaacaagag
atcagggcga
gcegtaaage
agccaacctyg

<210> 12

tacctgttece
ccgctggcaa
ctgectgaac
caaccgaacdg
ctggcggaaa
accagcgaaa
tcaggcttte
gatcagttca
gaccetaacyg
ttgttgcagt
tggcagcatc
ggtcaaatgg
attggeccetga
ccgcaadaaa
ttgtcagaca
cgcgaattga
tacagtcaac
acatggctga
teagtategy
caaaaataat
ttagggtgtg
ggaattcgat
tctcatgtat
tgagggghttt
tgtataacce
tgacgcgagt
gtattctgac
aaggcctttg
gatcctacag
gttatceget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgceggegagae
ataacgcagy
ccgegttget
gctcoaagtca
gaagcteeet
ttctocectte
tgtaggtegt
gcgecttate
tggcagcagae
tetigaagtyg
tgetgaagcce
cagetggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactece
ctgcaatgat
cagceggaag
ttaattgtty
ttgceattge
ceggttecca
gctecttcgg
ttatggcage
ctggtgagta
gecocggegta
ttggaaaacg
cgatgtaacce
ctgggtgage
aatgttgaat
gtcteatgag

gcacatttce
gttaaatttt
ttataaatea
tcocactatta
tggceccacta
actaaategy
gcitategaa

<211> 12481

<212> DNA

gtcatagcga
geggtgaagt
taccgcagec
cgaccgeatg
acctcagtgt
tggattttty
tttcacagat
ccegtgeaco
cetygggtega
gcacggcaga
aggggaaaac
cgattaccgt
actgcecaget
actatccega
tgtataccce
attatggcec
agcaactgat
atatcgacgg
cggaattcca
aataaccggg
gaaagtcccc
al.caagetta
caatgcctea
tataaatgat
aaaggactag
teccecattgg
aattgggcac
taataaatat
agcteatgeo
cacaattccea
agtgagctaa
gtegtgecag
gegetetice
ggtatcagct
aaagaacatg
ggcgttttte
gaggtggcga
cgtgegaetet
gggaagegtg
tegetecaag
cggtaactat
cactggtaac
gtggacetaac
agtLtaccttoe
cggtggttit
tcctttgate
tttggtcatg
ttttaaatca
cagtgaggca
cgtegtgtayg
accgogagac
ggccgagege
cegggaagaet
tacaggcatc
acgatcaagy
tecteegate
actgcataat
ctcaaccaag
aatacgggat
ttettcgggg
cactegtgoa
aaaaacagga
actcatactc
cggatacata

ccgaaaagtg
tgttaaatca
azagaataga
aagaacgtgg
cgtgaaccat
aaccctaaayg
atlaatacyga

<213> Artificial Sequence

<220>

<223> pONY3.1

<400> 12

taacgagcte
gcctetggat
ggagagcgce
gtcagaagac
gacgctccoce
catcgagetg
gtggattgge
getggataac
acgctggaag
tacacttget
cttatttate
tgatgttgaa
qgcgcagygta
ccgecttact
gtacgtctte
acaccagtag
ggaaaccagae
tttccatatg
gctgagegod
caggggggat
aggctccaca
tegatacogt
gtatgtttag
tataagagta
cteatgttge
tgacgcgtta
teagattecty
aattctctac
ttggegtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttectoge
cactcaaagg
tgagcaaaag
cataggctce
aaccogacag
cetgttcecega
gegetttete
ctgggcetgtg
cgtcttgagt
aggattagca
tacggctaca
yyaaaaagayg
trtgtitgca
ttttctacag
agattatcaa
atctaaagta
cctateteoag
ataactacga
crcacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tecattctgay
aataccgage
cgaaaactct
cccaactgat
aggcaaaatyg
ttecttttte
tttgaatgta

ccacctaaat
geteattttt
cegagatagyg
actccaacgt
caccctaate
ggagcecceg
cteactatay

ctgecactgga
gtcgcteocac
gggcaactet
gggcacatca
gcegegteoce
ggtaataage
gataaaaaac
gacattggeqg
geggegggeo
gatgeggtge
agccggaaaa
gtggcgageg
geagageggy
gaegectgtt
ccgagegaaa
cgcggegact
categecate
gagattggtg
ggtcgctacce
ccgeagateo
gcaggcagaa
cgaattggaa
aazaacaagyg
aaaagaaagt
taggcaacta
acttectgtt
cggtctgagt
tcagtcectyg
catggtcata
gagcaggaay
ttgcgttgeyg
gaatcggcca
tcactgacte
cggtaatacg
gccagcaaaa
geeccecctga
gactataaag
cectgeeget
atagctceacg
tgcacgaacoe
ccaaccoggh
gagcgaggta
cLagaaggac
ttggtagctce
agcagoaygal.
ggtctgacge
aaaggatctt
tatatoagta
cgatctgtet
tacgggaggy
cggctceaga
ctgcaacttt
gttcgoeagt
gotegtegtt
gatccceoat
gtaagttggc
tecatgeeate
aatagtgtat
cacatagoag
caaggatctt
cttcageocate
ccgcaaaaaa
aatattattg
tttagaaaaa

tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagaget

tggtggeget
aaggtaaaca
ggctcacagt
gegectgges
acgccecatcee
gttggeaatt
aactgctgac
taagtgaagc
attaccagge
tgattacgac
cctaccggat
atacaccgca
taaactggct
ttgaccgetg
acggtctgcg
tccagttcaa
tgctgeoacge
gcgacgacte
attaccagtt
ggctgtggaa
gtatgcaaag
gagatttaaa
ggggaactgt
tgotgatget
aaccgcaata
tttacagtat
cccottetetg
tctetagttt
gctgtttoot
catasagtgt
ctoactgece
acgcgegggyg
gectgegetcg
gttatccaca
gyccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
caeegttecag
aagacacgac
tgtaggcggt
agtatttggt
ttgatcegge
tacgegeaga
tcagtggaac
cacctagatce
aacttggtet
atttegttea
cttaccatct
tttatcageca
atccgoctece
taatagtttyg
tggtatgget
gttgtgcaaa
cgeagbgtta
cgtaagatge
geggegaceg
aactttaaaa
accgebgttg
ttttacttte
gggaataagg
aagcatttat
taaacaaata

4680
4740
4800
4850
4920
4980
5040
5100
5160
5220
5280
5340
5400
5450
5520
5580
5640
5700
5750
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
3160
8220
8280
8340
8400
8460

aatattttgt 8520
gccgaaateg 8580
gttccagttt 8640
aaaaccgtct 8700
gggtcgaggt 8760
tgacgoggaa 8820

ygagacegge
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agatcttcaa
tggetattgg
atgtccaata
tacggggtea
tggccegect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacaccaat
tgacgtcaat
caactgegat
tatataagca
tatcacagtt
tgcagtgact
tatcaaggtt
aagactcttg
ctecacaggt
ctcactatag
cagacectac
acagaagtct
cctttgacat
aaattaacta
aactttgtaa
actcagacgc
gcetgtaaaga
ctaagagcga
tatccaatca
tatactactt
ttatttggga
gtacctggec
gattgggata
attcececatga
cctgettttg
ggcatcaaag
ccttacccag
gagatttcaa
aatgctatga
gacattggaa
gegggeccat
tataactgtg
aaatgtaaac
caaggggctc
aacaaatctyg
ataaaaaagg
ttgtgggagt

tattggccat
ccattgcata
tgaccgeeat
ttagttcata
ggctgaccege
acgccaatag
ttggcagtac
azatggcccyg
tacatctacy
gggegtggat
gggagtttgt
cgceegaecc
gagcetegttt
aaattgctaa
ctettaaggt
acaagacagg
cgtttetgat
gtcecactcee
gctagecteg
ctgttgaace
tctggaggatg
ggagcaagge
ctggtaactyg
aagaaaagga
tgtcaggaca
tgggceteca
aatatgaaaa
tgatagatgg
gggtgaatac
tattatcagt
aggcaggaca
atagacatcc
cagcaaggtt
atcagtttag
tgatgattgg
aatttgtaga
aattcttgac
gacatttaag
ctacaaaaca
ttaaaggtgg
ggaagccagg
agectggaca
aagggaggec
ttgtacaaga
aatacaatgt
aacatataat

tagccatatt
cgttgtatet
gttggecattg
gcccatatat
ccaacgaccc
ggactttececa
atcaagtgta
cetggeatta
tattagtcat
agcggtttga
tttggcacca
gttgacgcaa
agtgaacagt
cgcaghtcagt
agcettgeayg
tttaaggaga
aggcacctat
agttcaatta
aggtcgacgyg
tggctgateyg
ttecctggeca
gcteaagaag
taattgggeg
ctagcagctyg
agaaagagag
gattaataat
gaagactgct
ggctggaaac
catacagaca
agactgtact
aaagcagata
attaccgaat
tattagaggt
gcagacatat
aaaacctaaa
cagactatta
tgatacactg
accagaggat
aaagatgatg
agccttgaaa
acatttatct
tttetcaaag
ccagaaacaa
gactcctcag
caaggagaag
ctagagaaaa

attcattggt
atatcataat
attattgact
ggagttccge
ccgeccatty
ttgacgtcaa
tcatatgcca
tgeccagtac
agetattaca
ctcacgggga
aaatcaacgy
atgggcggta
cagatcacta
gcttectgaca
aagttggtcg
ccaatagaaa
tggtcttact
cagctcttaa
tatcgeocga
taggatcccc
gaacacagga
ttagagaagg
ctaagtctag
agggatgtca
gecctttgaaa
gtagtagatg
aataaaaagc
agaaatttta
aatggtctat
tctgaagaaa
ttacttgatg
gctccactgyg
ttaggagtac
agacaatgga
gctcaaaata
tcccaaataa
actattcaga
acattagaag
ttattggcaa
ggagggecac
agtcaatgta
caatgcagaa
actttceeccga
actcaaaatc
gatcaagtag
ggcctactac

tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtecgeeoe
atgacctzac
atggtgatge
tttccaagtc
gactttccaa
gdgcgtgtacy
gaagcttzat
caacagtetc
tgaggcactg
ctgggetzgt
gacatcacact
ggctagagta
acagggacct
gggacagcag
ggacaggraa
tgacggtaca
tagacttatt
ttccattget
gaacatggtg
gaaaggcatc
agtctgagecc
gacctctaac
taaatgaagc
tgaatgcatt
caattgataa
tggcaccacc
ctagagaaag
taatagaagc
ttaggcaagg
aaagtgaggg
acgcaaatga
agaaaatgta
aagcacttca
taaaggcage
gagcacctaa
gtgttccaaa
tacaacagaa
tgtacccaga
aggatctcaa
aatagtatta

aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttec
ggttrttggeca
tcocaccceat
aatgtcgtaa
gtgggaggte
tgeggtagtt
gaacttaage
ggcaggtaag
cgagacagag
ttgecetttet
cttaatacga
gagaggggcy
aggagaactt
gatgggagac
agggtctcag
tcatgatacc
ggaagatgta
ggcaatttet
attccagete
ctctgaagaa
acctagagga
tagtcaaaac
tttggatgty
gatagcagat
acaagggcct
acagatggag
catgtcagaa
agctaaggaa
acatccacaa
ggaatgtaga
tgettgeaga
gactggtett
acaaacatgt
agtctgtttt
aaacgggaag
gagtcagcac
tctgagegaa
cctggacagt
attaatgata
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1320
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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cteccttaaa
ataataggtt
gaaatgtgga
caagaatget
taggtgcaaa
taaaagaggy
aaggggccaa
acaataatcc
tattacaaga
gattgcetcea
atgcatattt
cctecattaa
tegtgtigag
aaagatatcc
gttctaaaaa
gttttgagac
aactttgtcce
ccecttaatga
ggttgacagt
taatttggac
ctcaagggtt
aaaattatga
agattatgaa
atgtggcaac
ccaaagagca
tagtatatac
catcaggaat
atgtgaccag
Cctgaaagaat
taactcatag
aaagtccttg
gggtacctgg
aagaagaaat
cagagtttga
tacccacaga
catcaatggce
gagaastaca
aaaaatttge
aaaataaaat
aaaatattca
caagasatta
gcactaagea
cagattgoac
acatacatge
aatgggcaag
cagaaccagt
atcatccoaga
aaagtcatag
ghaacsaagg
aagcacaagt
gtttttacaa
gtgatggtge
ggactaagtt
attgteaget
agaageakbaa
aaggtttgat
ggggaatccoc
aggagaacac
aatcgaagga
gaagaaatga
gaatactttg
ggggaagatt
ggtgtagacc
ataatactgce

tgtactgtta
aaaatataga
aacattttet
agtggcagat
attggttttg
cacaatgggg
agagztagte
ttatzattca
tctgagagaa
ccegggagga
cactataccae
tcatcaagaa
cceatatata
tgaagtacaa
acaacacaaa
accagatgat
tgaaaattgg
tgtgcaaaaa
aaaacacatt
ggaagaggca
acaatattat
ggcaacttat
ggctaataag
agaaagtatt
agtaatgtgg
acatcaagta
aacaatatac
taatgggaga
ggcaatacaa
ttattattgt
gtggectata
tcacaaaggy
catgctagca
cttatgtgtt
tgtaaaaatt
aaaacagggyg
agtgatatgt
acaattaatt
atctcagaga
ggaagcacaa
taagatacca
aggaltcagga
acatttggac
tacattattg
attgttttca
tgtaaatttyg
aagtcagggt
agacaacact
gagggaaagt
aatacatgag
aatccctggt
agtagtagtt
actaataaaa
gtgtttecty
acaasagactyg
atatgggagt
agggggaatc
aatgtttcaa
agcaagagac
ctggtggeaaa
gtggtatgaa
aaacggatct
atttcaaaat
tacattatta

gacacaggag
gggagaaaat
acgcctgtga
attccagtga
gcacagctct
ccaaaaatte
caaagactat
coccatatttg
ttaaacaaaa
ttaattaaat
ttagatccag
ccagataaaa
tatcagaaaa
ttgtatcaat
gagttaatea
aaattacaag
aaagtacaaa
ttaatgggga
gcagctacta
cazaaagagt
aatccagaag
gttataaaac
ggatggtcaa
actagagtag
gaaatgcaaa
gttcatgatg
actgatgggg
actaaacaga
atggcattag
tggaaaaata
atacaaaata
atatatggta
taccaaggca
ccttatgaca
caagttectc
ttattaatta
actaatattyg
atactacagc
gggaataaag
gatgaacatg
ttgactgtag
cctgeoaggtt
aataagataa
tcaaaagaaa
ccaaagtect
ttgaagttee
attgtagaaa
caaacactgyg
atgggaggac
aaacttttac
gaacatgatt
aatgatgaag
ccaaattgag
aggtctcetag
aaggcaatce
atttggtaaa
toaaccccta
cettattgtt
caagaaatga
ataggtatgt
ggactcecac
ggccaatcaa
tactteagtt
gaagctttaa

cagatactte
atcaagggac
ctatzaagaa
ctatttitgyg
ccaaggaaat
ctcastggee
tgtcagaggg
taatzaaaaa
cagtacaagt
gtaaacacat
agtttagacce
gatatghgtg
cattacagga
atatggatga
tagaattaag
aagtgccacc
aaatgeaatt
atataacatg
ctaagggatyg
tagaagaaaa
aagaaatgtt
aatcacaagg
cagtaaaaaa
gaaaatgtcc
aaggatggta
attggagaat
gaaaacaaaa
aaaggttagg
aggataccag
ttacagaagg
tacgagaaaa
atcaattgge
cacaaattaa
tecatgatacc
ctaatagett
atggaggaat
gaaaaagtaa
atcactcaaa
gatttggaag
agaattggca
caaaacagat
gtgtcatgag
tattgachttt
atgcattatg
tacacacaga
taaagatage
gggcaaatag
aggcagettt
agacaccatyg
tacagcaage
ggaagggace
gaaagggaat
tattgttgca
gaattgatta
aacaagygaag
ggggtaacat
ttacccaaca
ataataatga
acctgaaaga
ttotgttatg
agcaacatta
atgctataga
atgagaccaa
ccaatataac

agtgttgact
gggaataata
aaagggtaga
acgagatatt
aaaatttaga
actcactaag
aaaaatatca
gaggtctgge
aggaacggaa
gactgtatta
atatacagct
gaaatgttta
aattttacaa
tttgtteatg
ggcgatotta
ttatagctgg
agacatggta
gatgagctea
tttagagtty
taatgagaag
atctgaggtt
aatcctatgg
tttaatgtta
aacgtttaag
ttattcttgg
gaaattggta
tggagaagga
acctgteact
agataaacaa
attaggttta
agagatagtt
agatgaagcc
agagaaaaga
tgtatctgac
tggatgggte
aattgatgaa
tattaaatta
ttccagacag
tacaggagta
tacatcacca
aactcaagaa
atctcctaat
tgtagaghca
tacttcattg
taacggcact
acataccaca
gaccttgaaa
acaacttget
ggaagtattt
acaatcctoc
tactagggtg
aattgctgta
ggaagcaaga
cctegatget
acaacctcaa
ggtcageatc
gtcagaaaaa
cagtaagaac
agaatctaaa
cttagcagga
tatagggttyg
atgctggggt
tagaagcatg
tgctctataa

actgcacatt
ggagtgggag
cacattaage
cttcaggact
aaaatagagt
gagaaactag
gaagctagtg
aaatggaggt
atatccagag
gatattggag
ttecactattc
ccacaaggat
ccttttaggg
ggaagtaatg
ctggaaaagy
ctaggttatc
aagaatccaa
gggatcccag
aatcaanaag
attaaaaaty
gaaattacaa
gcaggtaaaa
ttgttgcaac
gtaccattta
ctcocagaaa
gaagaaccta
atagcagett
catcaagttg
gtaaatatag
gaaggaccac
tattttgett
gcaaaaataa
gatgaagatg
acaaaaatca
actgggaaat
ggatatacag
atagagggac
ccttgggatyg
ttotgggtag
aagatattog
t.gtocctcatt
cattggcagyg
aattcaggat
gctattttag
aattttgtgg
ggaataccat
gagaagatte
ctcattactt
atcactaatc
aaaaaatttt
ctgtggaagy
ccattaacca
cotaactace
tecattaagga
tatttgttat
gcattctatg
tctaagtgtg
agcatggeay
gaagaaaaaa
actactggag
gtggegatag
tecttecegg
catatggata
ataacaaaac
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2820
2880
2240
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3200
3960
4020
4080
4140
4200
4250
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
&§060
6120
5180
6240
6300
6360
6420
6480
6540
6600
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agaattagaa
tgaagctaac
agctattgta
tgaggttaac
aaatggtatg
acatgcagat
tggatgtata
gggacattta
tcaagagata
attcaataca
ttggattccet
tttgttacta
agggtcctec
agacacctgg
ggacaaatac
caacaggegy
cgagaagacce
ctetgggggy
aaacatttat
atttccctta
attacghtgga
aataatcaga
atcaatgcect
tttataaatg
ccaaaggact
gttceccatt
tgagggttaa
actagaatge
gtaaccatta
caggtteaygyg
aaaatcogat
cttcccaaca
cgeggegygh
cgctecttte
tcectaaatagg
aaaacttgat
ccetttgacg
actcaaccct
ttggttaaaa
gtttacaatt
gecatacgegg
aggtaccttce
gtececagge
caggtgtgga
ttagtcagea
ttecgeceat
cgaataggea
ttgcaaaaag
attgaacaag
tatgactggg
caggggagoe
gacgaggcag
gacgttgtca
cteoctgteat
cggctgcata
gagegagoac
catcagggge
gaggatctcg
cgettbtetg
gegttggeta
gtgotttacy
gagttettct
catcacgatg
tgtgaatcga

gccgecatagt
tgtetgetee
cagaggttit
tttttatagg
ggaaatgtge
ctcatgagac
attcaacatt
gctcacccag
ggttacatey
cgttttccaa
gacgeeggge
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttoeggetyg
atcattgcag
gggagtcagg
attaagcatt
ctteattttt
atcoettaac
tcttettgag
ctaccagegy
ggctteagea
cacttcaaga
gctgctgcca
gataaggcgce
acgacctaca
gaagggagaa
agggagattc
tgacttgage
ageaacgegqg
c

acatggaagt
actggactaa
geegetactg
aaaataatgg
gatttaatag
gttcaactgt
gaaagaacac
aatgagtcaa
ctaactacac
ccagatagta
ggattgggag
acctettege
ggcagtegtt
gaccaggaca
tacaagcaga
ccaaagagct
aaaggygaga
aacaatccte
gactgttgea
tggctatttt
ctogetgtta
aaaatgcttg
cagtatgtit
attataagag
agctcatgtt
ggtgacgcgt
tgnttagago
agtgaaaaaa
taagctgcaa
gggagatygly
aaggatcgat
gttgegcagce
gtggtggtta
gctttettee
gggateactt
ttygggtgatg
ttggagtcca
atctcggtet
aatgagctga
togeetgatg
atctgegeag
tgaggcggaa
tecccagoay
aagtccccay
accatagtce
tecteegeccee
tatgagetat
cttgattett
atggattgca
cacaacagac
cggttottet
cgeggcetate
ctgaagcggy
cteaccttge
cgcttgatcee
gtactcggat
tegegecage
tegtgacceca
gatteatega
cccgtgatat
gtategeoge
gagcgggact
geegeaataa
tagcgataag

taagccagee
cggcatcecge
caccgteate
ttaatgtcat
gcggaaccee
aataaccctg
tcegtgtoge
aaacgctggt
aactyggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcttt
acctygaatga
caacgttgeg
tagactggat
gctggtttat
cactggggcce
ceactatgga
gctaactgte
asztttaaaag
gtgagttttce
atcctttttt
tggtttgttt
gagcgcagat
actctgtage
gtggegataa
agcggtoggy
ccgaactgag
aggeggacayg
cagggggaaa
gtegattttt
cetttttacg

tagtaaagac ttectggcata
ttagacataa gagagatttt
ctattgctge tagegetact
aagtacaaaa tcatactttt
aacgacaaat aaagatatta
taaaggaaag acaacaggta
atgtattttg tcatactggt
cacaatggga tgactgggta
ttecatggage caggaacaat
tagetcaatt tggaaaagac
cttccattat aaaatatata
ctaagatcet cagggececetc
acctgaagaa aaaattccat
aacacaacat acacctagca
agtactccag gaacgactygg
gggtgaagtc aatcgaggca
tttectecagee tygugoyget
accaagggtc cttagacctg
ttaaagccca agaaggaact
ggggactagt aattatagta
taataaggat ttghtattaga
attatattgg aagaccttta
agaaaaacaa ggdggggaact
taaaaagaaa gttgcetgatg
gctaggcaac taaaccgcaa
ggtaccteta gagtegaccco
agacatgata agatacattg
atgetttatt tgtgaaattt
taaacaagtt aacaacaaca
gygaggttttt taaagcaagl
cecgggetgge ghaatagaga
ctgaatggeg aatggacgcg
cgegeagegt gacogetaca
cttectttet cgecacgtte
tagggtteeg atttagaget
gttcacgtag tgggccatcg
cgttotttaa tagtggacte
attcttttga tttataaggg
tttaacaaat atbtaacgeg
cggtattttc tecttacgea
caccatggee tgaaataacc
agaaccaget gtggaatgtg
goagaagtat graaageatg
geteccdeage aggcagaagt
cgeecctaac teocgeccate
atggctgact amatttttttt
tecagaagha ghgaggagge
ctgacacaac agtctcgaac
cgeaggttct ceggccegett
aatecggetge tetgatgeceyg
tgtcaagace gacctgtacy
gtggctggee acgacgggeg
aagggactgg ctgctattgg
tectgeecgag aaagtatoca
ggctacctge ceattegace
ggaagceggt cttgtegate
cgaactgttc gccaggctca
tggegatgee tgettgecga
ctgtggeegy ctygggtgtyg
tgcigaagag cttggeggceg
tocogatteg cagegeateg
ctgggotteg aaatgaccga
aatatcttta ttttecattac
gatecgegta tggtgeacte

ccgacacccg ccaacacceg
ttacagacaa gctgtgaccg
accgaaacgc gcgagacgaa
gataataatg gtttcttaga
tatttgttta tttttctaaa
ataaatgett caataatatt
ccttattece tittttgegy
gaaagtaaaa gatgctgaayg
caacageggt aagatcoettyg
ttttaaagtt ctgctatgtg
cggtcgecge atacactatt
gcatcttacg gatggcatga
taacactgcg gecsacttac
tttgcacaac atgggggatc
agccatacca aacgacgagc
caaactatta actggcgaac
ggaggcggat aaagttgcag
tgctgataaa tctggageceyg
agatggtaag ccctccegta
tgaacgaaat agacagatcg
agaccaagtt tactcatata
gatctaggtyg aagatccttt
gttccactga gogtcagacce
tectgegegta atctgetget
gccggatcaa gagcotaccaa
accaaatact gtcettetag
accgcctaca tacctegete
gtegtgtcett accgggttgg
ctgaacgggg ggttcgtgea
atacctacag cgtgagctat
gtatceggta agcggcaggg
cgectggtat. etttatagte
gtgatgcteg toaggggggce
gttectggea thttgetgge

actcctttac
ggtataagtg
atgtcttatyg
gaggtagaaa
tatgctatga
gaggagacat
catccctgga
agcaaaatgg
ttggcacaat
ctttggagte
gtgatgtttt
tggaaggtga
cacaaacatg
ggcgtgaceyg
aatggagaat
tttggagaga
atcaacgagce
gagattcgaa
ctegetatee
ggacgcatag
ggcttaaatt
aatectggca
gtggggtttt
ctctcataac
taaccgeatt
gggeggecge
atgagtttgg
gtgatgctat
attgoattea
aaaaccleta
agaggccagco
ccectgtageg
cttgocageg
geeoggettte
ttacggraca
ccctgataga
ttgttccaaa
attttgecga
aattttaaca
tctgtgeggt
totgaaagag
tgteagttag
catctcaatt
atgcaaagca
cegecoctaa
atttatgcag
ttttttggag
ttaaggctag
gygtggagag
cegtytteeqg
gtgccctgaa
ttecttgege
gegaagtgee
tecatggetga
accaagcgaa
aggatgatcl
aggegegeat
atatcatggt
cggaccgcta
aatgggctga
cettetateg
ccaagcgacy
atctgtgtgt
tcagtacaat

ctgacgcgee
tctecgggag
agggcctogt
cgteaggtygg
tacattcaaa
gaaaaaggaa
cattttgoct
atcagttggg
agagttttcg
gcgeggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactet
gaccacttet
gtgagegtgg
tegtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctetttttee
tgtagccgta
tgctaatect
actcaagacyg
cacagcccag
gagaaagcgc
teggaacagg
actgtegggtt
ggagcctatg
cttttgetca

ctatttette
caatagtggce
ttgctctaac
atagtactct
ttettoaaac
ttaatttaat
atatgtcatg
aagatttaaa
ccatgataac
atattggaaa
tgcttattta
ccagtggtgce
catcgcogaga
gtggatcagg
cagaggagta
gctatattte
acaagaacyyg
gcegaaggagg
cttgctgtgg
caggctatgg
tgatatttga
catctecatgt
tatgaggggt
cttgtataac
tgtgacgeyga
tteeoctttag
acaaaccaca
tgctttattt
ttttatgttt
caaatgtggt
accgatogoc
gcgcattaag
ccotagegae
ccecgtcaage
togacogeaa
cggttttteg
ctggaacaac
ttteggeeta
aaatattaac
atttcacacc
gaacttggtt
ggtgtggaaa
agicagcaac
tgcatctcaa
ctecgeccag
aggcegagge
gactaggaett
agcocaccatyg
gctatteggce
gctgtcagceg
tgaactgeag
agctgtgete
ggggcaggat
tgcaatgegg
acatcgecatce
ggacgaagag
gacagacgge
ggaaaatgge
tcaggacata
cegettecte
cctbettgac
cecaacctge
tggtittttg
ctgotcetgat

6660
6720
6780
6840
6900
696C
7020
7080
7140
720C
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
B100
8160
B220
2280
8340
8400
8460
8520
8580
8540
8700
8760
8820
8880
8940
9000
2060
9120
2180
9240
9300
9360
9420
9480
9540
9600
9560
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440

ctgacgggct 10500
ctgcatgtgt 10560
gatacgacta 10620
cacttttcgg 10689
tatgtatccg 10740
gagtatgagt 10800
tactgttitt 10863
tgcacgagtg 10920
ccocgaagaa 10983
atccegtatt 110490
cttggttgag 11103
attatgcagt 11162
gatcggagga 11220
cettgategt 11289
gatgcctgta 11342
agctteccogg 11400
gcgoteggeo 11460
gtctogeggt 11520
ctacacgacg 115820
tgcctcactg 11640
tgatttaaaa 11700
catgaccaaa 11760
gatcaaagga 11820

aaaaccaccyg 11880
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gaaggtaact 11940
gttaggcecac 12000
gttaccagtyg 12060
atagttaccg 12120
cttggagcga 12180
cacgcttcocoe 12240
agagcgcacg 12300
togocaccta 12360
cazmasacgcc 12420
catggetega 12480

12481
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<210>13

<211> 6395

<212> DNA

<213> Artificial Sequence

<220>
<223> pClneoERev

<400> 13

tgaataataa aatgtgtgtt tgtccgaaat acgegttttg agatttcetgt cgccgactaa 60
attcatgtcg cgcgatagtg gtgtttatceg ccgatagaga tggcgatatt ggaaaaattg 120
atatttgaaa atatggcata ttgaaaatgt cgccgatgtg agtttctgtg taactgatat 180
cgccattttt ccaaaagfga tttttgggca tacgcgatat ctggcgatag cgcttatatc 240
gtttacgggg gatggegata gacgactttg gtgacttggg cgattatgtg tgtcgcaaat 300
atcgeagttt cgatataggt gacagacogat atgaggctat atcgccgata gaggcgacat 360
caagcebggea catggcocaat geatatcgat ctatacattg aatcaatatt ggccattage 420
catattattc attggttata tagcataaat caatattggc tattggccat tgcatacgit 480
gtatccatat cgtaatatgt acatttatat tggctcatgt ccaacat:ac cgccatgtig 540
acattgatta ttgactaght attaatagta atcaattacg gggtcatzag ttcatagccc 600
atatatggag ttccgegtta cataacttac ggtaaatggce ccgectggcet gaccgeccaa 660
cgaccecege ccattgacgt caataatgac gtatgttcoce atagtaacge caatagggac 720
tttccattga cgtcaatygy tggagtattt acggtaasct gcccactigg cagtacatca 780
agtgtatcat atgecaagte cgcccectat tgacgtcaat gacggtaaat ggcccgccetyg 840
geattatgce cagtacatga ccttacggga ctttectact tggeagtaca tctacgtatt 900
agtcatcgct attaccatgg tgatgcggtt ttggcagtac accaatgggc gtggatagecg 960
gtttgactca cggggattte caagtctcca ccccattgac gteaatggga gtttgttttg 102
gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tgcgatcgec cgeccccgtbtg 108

oo

acgcaaatgg gcggtaggeg tgtacggtgg gaggtctata taageagage tegbtttagtg 1140
aacegtcaga tcactagaag ctttattgceg gtagtttatc acagttaaat tgctaacgea 1200
gtcagtgett ctgacacaac agtctcgaac ttaagetgea gtgactctet taaggtagece 1260
ttgcagaagt tggtegtgag gcactgggea ggtaagtatce aaggttacaa gacaggttta 1320
aggagaccaa tagaaactgg gcttgtcgag acagagaaga cteitgegtt tctgatagge 1380
acctattggt cttactgaca tecactttge ctttctctee acaggtgtec actcccagtt 1440
caattacagce tcttaagget agagtactta atacgactca ctataggecta gtaacggoceg 1500
ccaghgtgct ggaattcogge ttatggcaga atcgaaggaa gcoaagagacc aagaaatgaa 1560
cctgaaagaa gaatctaaag aagaaaaaag aagaaatgac tggtggaaaa tagatectea 1620
gggccctetyg gaaggtgace agtggtgcayg ggtcctccocgyg cagtogttac ctgaagaaaa 1680
aattccatca caaacatgea togegagaag acacctggga ccaggcccaa cacaacatac 1740
acctagcagd cgtgaccggt ggatcagggg acaaatacta caagcagaag tactccagga 1800
acgactggaa tggagaatca gaggagtaca acaggeggec aaagagcetgg gtgaagtcaa 1860
tcgaggeatt tggagagage tatatttoceg agaagaccaa aggggagatt tctcagoctg 1920
gggcggetat caacgagoac aagaacggct ctggggggaa caatcctcac caagggtect 1980
tagacctgga gattcegaage gaaggaggaa acatttatga agocgaatte tgcagatatce 2040
catcacactg gcggecgctt ccoctttagtyg agggttaatg cttegageag acatgataag 2100
atacattgat gagtttggac aaaccacaac tagaatgcag tgaaaaaaat gctttatttg 2150
tgoaatttgl gatgctattyg ctttatttgt aaccattata agetgcaata aacaagttaaz 2220
caacaacaat tgcattcatt ttatgtttca ggttcagggg gagatgtggg aggttttita 2280
aagcaagtaa aacchctaca aatgtggtaa aatccgataa ggatcgatec gggotggegt 2340
aatagcgaay agycccgeac cgatcocgeoct bococeaacagt Lgcycageot yaaltyygogaa 2400
tggaceccgec ctgtagegge geattaageg cggcegggtgt ggtggttacg cgcagegtga 2460
ccgctacact tgccagcgece ctagcgeceg ctcocctttoge tttcttccoet toctttcteyg 2520
ccacgttcge cggetttcce cgtcaagctc taaatcgggg gcteccttta gggttocgat 2580
ttagaccltil acyggeaccte gaccgcaaaa aactigatblt ggglyatggt tcacgtagtg 2640
ggccatcgee ctgatagacg gtttttegee ctttgacgtt ggagtccacg ttctttaata 2700
gtggactctl gttocaaact ggaacaacac tcaaccclab ctogglotatb tottttgatt 2760
tataacggat tttgccgatt tcggectatt ggttaaaaaa tgagetgatt taacsaatat 2820
tlaacccgaa tittaacaaa atattaacygt ttacaatttc geocetgatgeg gtattttcete 2880
cttacceate tgtgeggtat ttcacaccge atacgeggat ctgcgeagea ccatggcctg 2940
aaatascctc tgaaayagga acttggttag gtaccttctg aggcggaaag aaccagctgt 3000
ggaatgtgtg tcagttaggyg tgtggaaagtb ccocaggcte ccocagcagge agaagtatge 3060
aaagcastgca tctcaattag tcagcaacca ggtbgtggaaa gtcoccaggc tooccagoag 3120
gcagazgtat gcaaagcatg catctcaatt agtcagcaac catagtcceg cccctaacte 3180
cgoceatece geccctaact cegeccagtt cegoccatte toogeceeat ggctgactaa 3240
ttttttttat ttatgcagag gcegaggecg ccteggectce tgagetatte cagaagtagt 3300
gaggaggctt ttttggagge ctaggctttt gcaamaaagct tgattcttct gacacaacag 3360
tctegeactt aaggctagag ccaccatgat tgaacaagat ggattgeacg caggttctee 3420
ggcegettgg gtggagaggce tattcggcecta tgactgggca caacagacaa tcocggetgete 3480
tgatgccgee gtgttcegge tgtcagocgea ggggegeccg gttetttttg tcaagaccga 3540
cctgtecggt goectgaaty aactgcagga cgaggcagceg cggetatogt ggotggocac 3600
gacgggeott cettgegeag ctgtgetega cgttgtcact gaagcgggaa gggactgget 3660
gotattggge gaaghgaedg ggeaggatot cotgtoatot caccettgeto ctgoegagaa 3720
agtatccatce atggctgatg caatgcgch getgeatacg cttgatcegg ctacctgocee 3780
attcgaccac caagcgaaac atcgcatcga gcgagcacgt actceggatgg aagccggtot 3840
tgtegatcag gatgatetgyg acgaagagca tcaggggete geogecagecg aactgttcoge 3900
caggctcaag gegegceatge cogacggcoga ggatctegtce gtgacceatg gocgatgcotyg 3960
cttgcegaat atcatggtgy aaaatggecy ctttteotgga tteatcegact gtggeegget 4020
gggtgtggog gaccgctate aggacatage gttggctace cgtgatattg ctgaagaget 4080
tggecggegaa tgggetgace gettectegh gotttacggt atcgocgete ccgattogea 4140
gegeataegee ttctatcegece ttettgacga gttettcotga gogggactet ggggttegaa 4200
atgaccgacc aagcgacgcece caacctgceca tcacgatggce cgcaataaaa tatctttatt 4260
ttcattacat ctgtgtgttg gttttttgtyg tgaatcgata gocgataagga tccegegtatg 4320
gtgcactebe agtacaatct geotctgatge cguatagtta agcocagooce gacaccegee 4380
gacacccgcet gacgegccct gacgggettg tcectgctccoccg gcatccgett acagacaage 4440
tgtgaccgte teegggaget geatgtgtca gaggttttca cogbcatcac cgaaacgege 4500
gagacgazag ggcctcgbga tacgectatt tttataggtt aatgtcatga taataatggt 4560
ttcttagacg tcaggtggca cttttegggyg aaatgtgege ggaaccecta tttgtttatt 4620
tttetaaata cattcaaata tgtatececget catgagacaa taaccctgat aaatccttca 4680
ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgeccc ttattccett 4740
ttttgecggea tittgectte ctgtttttge tcacccagaa acgctegtga aagtaaaaga 4800
tgctgaagat cagttgggtyg cacgagtggyg ttacatcgaa ctggatctca acagecggtaa 4860
gatecttgag agttttegec ccgaagaacg ttttccaatg atgagcactt ttzaagtbct 4920

56



getatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggageeggt
ctececgtatce
acagatcget
ctcatatata
gatccttttt
gtcagaccoc
ctgctgottg
gctaccaact
cctictagtg
cctegetetg
cgggttggac
ttegtgeaca
tgagctatga
cggcagggt.c
ttatagtcct

aggygggcsg
ttgctggoct

<210> 14

<211> 5961

<212> DNA

goggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgece
gacaccacga
cttactctag
ccacttctge
gagcgtgggt
gtagttatct
gagataggtyg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttecga
tagcecgtagt
ctaatcctgt
tceaagacgat
cagcccaget
gaaagcegeca
ggaacaggag
gtegggttte
agcctatgga
tttgeteaca

cccgtattga
tggttgagta
tatgcagtgce
tcggaggace
ttgatcgttg
tgcectgtage
ctteceggea
gcteggecect
ctegeggtat
acacgacggg
cctecactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccget
aggtaactgg
taggccacca
taccagtgge
agttaccgga
tggagcgaac
cgctteceyga
agcgeacgag
gecacetetg
aaaacgceag
tggctagaca

<213> Artificial Sequence

<220>

<223> pESYNREV

<400> 14

tcaatattgg
ttggcecattyg
aatatgaccg
gtcattagtt
goatggotga
agtaacgcca
ccacttggea
cggtaaatay
gecagtacate
caatgggegt
caatgggagt
cgatcgecccg
agcagagctc
agttazattg
gactctetta
ggttacaaga
cttgcgttta
aggtgteocac
ataggctage
atgaacctca
ccacaaggcc
gagaagattc
cacacaccct
caagaaaggc
gtgaatcgecg
gcatggggag
gtcettgaggc
ccgcttcect

ccattagcca
catacgttgt
ceatgttgge
catagcecat
cogaocaacy
atagggactt
gtacatcaag
ceegectygge
tacgtattag
ggatageggt
ttgttttgge
ccecegttgac
gtttagtgaa
ctaacgcagt
agytagccti
caggtttaag
tgataggcac
toccagttca
ctegagaatt
aggaagagagq
ccetggaggy
ctagcecagac
ccagaaggga
tggaatggag
gcatctggag
gctaccagag
ccggagactce
ttagtgaggy

tattattcat
atctatatca
attgattatt
atatggagtt
accccagoaa
tecattgacg
tgtateatat
attatgccca
teategetat
ttgactcacg
accaaaatca
gcaaatyggce
ccgtcagatc
cagtgcttct
geagaagttyg
gagaccaata
ctattggtet
attacagctc
cgccaccatg
caaagaggag
ggaccagtgg
ctgcategeo
taggtggatt
aattagggge
ggagctctac
ggcacaagaa
caaaagacgc
ttaatgcttc

cgccgggeaa
ctecaccagte
tgocataacce
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggctgge
cattgcagca
gagtcaggca
taagcattgg
teatttttaa
ccettaacgt
ttcttgagat
accageggty
cttcageaga
cttcaagaac
tgctgccagt
taaggcgceag
gacctacacc
agggagaaag
ggagcticca
acttgagegt
caacgcggac
gatct

tggctatata
taatatgtac
gactagttat
cegegttaca
attgacgtca
tecaatgggtg
gecaagtoeg
gtacatgacc
taccatggtyg
gggatttcca
acgggacttt
ggtaggcegty
actagaagct
gacacaacag
ylcgtgagge
gaaactggge
tactgacatc
ttaaggctag
getgagagca
aagcgeogca
tgcegegtge
agaagacacc
aggggccaga
gtgcaacaag
ttccgecgagy
aggctgtggg
cgcaaacacc
gagcagacat

gagcaactcyg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggecag
actatggatg
taactgtecag
tttaaaagge
gagttttegt
ccttttttte
gtttgttige
gogeagatac
tctgtageac
ggcgataagt
cggteggget
gaactgagat
gcggacagygt
gggggaaacyg
cgattttz=gt
tttttacggt

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccocctattyg
ttacgggact
atgeggtott
agtctccace
ccaaaatgtce
tacggtggga
ttattgoggt
tctegaactt
actgggcagy
ttgtcgagac
cactttgoct
agtacttaat
aggaggcceag
acgactggtyg
tgagacagtc
teggeceogyg
ttttgcaage
ccgcetaaaga
accagagggg
gcgagcagag
tgtgaagtcg
gataagazac

gtegcecegeat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatce
atggtaagaec
aacgaaatag
accaagttta
tctaggtgaa
tccactgage
tgcgagtaat
cggat.caaga
caaatactgt
cgectacata
cgtgtcttac
gaacgggggg
acctacageyg
atceggtaay
cctggtatet
gatgetegte
tcctggeett

atattggcta
gctecatgteoe
caattacggyg
taaatggccee
atgtteceat
ggtaaactgc
acgtcaatga
ttectactty
ggcagtacac
ccattgacgt
gtaacaactg
ggtctatata
agtttatcac
aagctgeagt
taagtatcaa
agagaagact
ttetotecac
acgactcact
ggatcaagag
gaagatcgac
cctgecegag
tececaceeag
cgaggtecte
gctgggagaeg
cgatttctce
cagccocaage
accegggegyg
attgatgagt

57

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6395

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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ttggacaaac
ctattgcttt
tteattttat
tctacaaatg
ccgcaccgat
agcggegeat
agegecctag
ttteccegte
cacctcgacce
tagacggttt
caaactggaa
acgattitcgg
aacaaaatat
cggtatttea
agaggaackt
ttagggtgtg
aattagtcag
agcatgcatce
ctaactecge
gcagaggceyg
ggaggcctag
ctagagccac
agaggctatt
teceggetgte
tgaatgaact
gegeagetgt
tgceggggea
ctgatccaat
cgaaacatcyg
atctggacga
geatgecega
tggtggaaaa
gctatcagga
ctgacagett
atcgeoettcet
gacgccecaac
gtgttggttt
caatctgcteo
cgccctgacg
ggagctgcat
tcgtgatacg
gtggcacttt
caaatatgha
ggaagagtat
geoticotgt
tgggtgcacg
ttegoeccaga
tattatccog
atgacttggt
gagaattatg
caacgatcgg
ctecgecttga
ccacgatgoc
ctetagette
Ltctgegete
gtgggtcteg
ttatctacac
taggtgcectc
agattgattt
atctcatgac
aaaagatcaa
caazaaaacc
ttececgaaggt
cgtagttagg

tocctgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagey
ggttteygcca
tatggaaaaa
ctcacatgge

<210> 15
<211> 4307
<212> DNA

cacaactaga
atttgtaacc
gttteaggtt
tggtaaaatc
cgcccticee
taagcgegge
cgeceegeteo
aagctctaaa
gcaaaaaact
ttcgececettt
caacactcaa
cctattggtt
taacgtttac
caccgeatac
ggttaggtac
gaaagtccee
caaccaggtg
teaattagte
ceagttaocge
aggccgccte
gcettttgcaa
catgattgaa
cggctatgac
agegeagggyg
gcaggacgag
gctegacgtt
dggatcteotg
geggeggetg
catcgagcga
agagcatcag
cggcgaggat
tggeegettt
catagcgttg
cctegtgett
tgacgagttc
ctgecateac
tttgtgtgaa
tgatgccgea
ggcttgtetyg
gtgtcagagg
cctattttta
teggggaaat
toogatcatg
gagtattcaa
ttttgeteac
agtgggttac
agaacghtit
tattgacgce
tgagtaatca
cagtgetgea
aggaccgaag
tegttgggaa
tgtagcaaty
ccggcaacaa
ggcectteey
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggette
ccaccactte

agtggctget
accggataag
gagaacgace
teocgaaggy
cacgyagygay
cectetgactt
cgccagcaac
tcgacagate

atgcagtgaa
attataagct
cagggggaga
cgataaggat
aacagttgcg
gggtgtggtg
tttegettte
tegggggete
tgatttgggt
gacgttggag
cectateteg
aaaaaatgag
aatttegeet
gaeggatctge
cttctgagge
aggcteccca
tggaaagtcec
agcaaccata
cecattctecg
ggcctctgag
aaagcttgat
caagatggat
tgggcacaac
cgceeggtte
gcagegeggc
gtcactgaag
teatctcace
catacgcttyg
geacgtactc
gggctegege
ctecgtegtga
tetggattea
getaccogtyg
tacggtateg
ttctgagcgg
gatggccegea
tecgatagcga
tagttaagce
ctceceggeat
ttttcaccegt
taggttaatg
gtgegeggaa
agacaataac
catttoegty
ccagaaacgo
atcgaactgg
ccaatgatga
gggcaagagce
ccagtcacag
ataaccatga
gagctaacecg
ceggagetga
gceaacaacgt
ttaatagact
getggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtagtet
agcagagcge
aagaactctg

geccagrggeg
gcgeageggt
tacaccgaac
agaaaggcgg
ctteecagggg
gagcgtegat
gcggecotttt
t

<213> Artificial Sequence

<220>

<223> Codon optimised HIV gag-pol

<400> 15

aaaaatgett
gcaataaaca
tgtgggaggt
cgatccggge
cagcctgaat
gttacgegca
tteoecttect
cetttagggt
gatggttcac
tccacgttct
gtotattett
ctgatttaac
gatgeggtat
geageaccat
ggaaagaacc
gcaggeagaa
ccaggcteocc
gtoecegeece
ceccatgget
ctattccaga
tcttctgaca
tgcacgcagyg
agacaatcgg
tttttgtcaa
tatcgtgget
c¢gggaaggga
ttgctcctge
atccggctac
dgatggaagce
cagccgaact
cecatggega
tcgactgtgy
atattgctga
cegctceecga
gactctgggg
atasaatatc
taaggatceg
agocccgaca
cegettacag
catcaccgaa
tcatgataat
ceectatttg
cct.gataaat
tegecettat
tggtgaaagt
atctcaacag
geacttttaa
aacteggteg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggagge
Ltattgctga
ggccagatgg
tggatgaacy
tgtcagacca
aaaggatcta
tttcgtteoca
tttttetgeg
gtttgcegga
agataccaaa
tagcaccgce

ataagtcgtg
cgggctgaac
tgagatacct
acaggtatec
gaaacgecly
ttttgtgatg
tacggttoet

tatttgtgaa
agttaacaac
tttttaaage
tggegtaata
ggcgaatgga
gcgtgacege
ttctegecac
teccgatttag
gtagtgggee
ttaatagtgg
ttgatttata
aaatatttaa
tttetectta
ggcctgaaat
agctgtggaa
gtatgcaaag
cagcaggceag
taactcocgeo
gactaatttt
agtagtgagg
caacagtctc
ttcteceggeo
ctgctctgat
gaccgacctyg
ggccacgacg
ctggetgeta
cgagaaagta
ctgcceatte
cggtettgte
gttcgeccagg
tgectgettyg
ceggetgggt
agagcttgge
ttcgeagege
ttcgaaatga
tttattttca
cgtatggtge
ccegocaaca
acaagctgtg
acgcgegaga
aatggtttet
tttattttte
grttcaataa
tceetttett
aaaagatgct
cggtaagatc
aghtctgeta
cegcatacaa
tacggatgga
tgeggecaac
caacatgggg
accaaacgac
attaactgge
ggataaagtt
Laaatctgga
taagccctce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatetge
tcaagagcta
tactgtactt
tacatacctc

tcttaccggg
ggggggt=cg
acagcgtgag
ggtaagegge
gtatctttat
ctegtecaggg
ggccttttge

atttgtgatg
aacaattgca
aagtaaaacc
gcgaagaggc
cgcgccetgt
tacacttgce
gttegecgge
agctttacgg
atocgeectga
actcttgttc
agggattttyg
cgegaatttt
cgeatetgtg
aacctctgaa
tgtgtgtcag
catgcatcte
aagtatgcaa
catccegecce
ttttatttat
aggctttttt
gaacttaagg
gettgggtyg
gcecgeegtgt
tceggtgeoe
ggcgttectt
ttgggcgaag
tccatcatgy
gaccaccaag
gatcaggatg
ctcaaggcge
ccgaatatea
gtggeggace
ggcgaatggy
atcgecttet
ccgaccaage
ttacatctgt
actctcagta
cccgetgacyg
accgtctocy
cgaaagggcc
tagacgtcag
taaatacatt
tattgaaana
geggeatttt
gaagatcagt
cttgagagtt
tgtggogogg
tatteteaga
atgacagtaa
ttacttctga
gatcatgtaa
gagegtgaca
gaactactta
gcaggaccac
geogglygage
cgtatcgtag
atogetgaga
tatatacttt
ctttttgata
gacccegtag
tgcttgeaaa
ccaactcttt
ctagtgtage
gctetgetaa

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
31B0
3240
3300
3350
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4380
5040
5100
5160
5220
5280
5340
5400
5460
5520

ttggactcaa 5580

tgcacacagce 5640
ctatgagaaa 5700
agggteggaa 5760
agtcclgteyg 5820
gggcggagee 5880
tggcctttig 5940

58

5961
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atgggcgccce
ctgegecoeg
‘ctggageget
cteggecaac
accgtyggcca
ctggataaaa
gacaccggac
cagatggtge
gagaaggatt
ccecaagata
ctgaaggaga
gggcccateg
agtacccttc
atctacaaac
agcatcctgg
tacaaaacgc
ctgctggtce
gctaccctag
cgegteotygyg
ggcaacttte
acagcceegea
caccaaatga
cacaagggaa
gagagctteca
aaggaactgt
taaagatagg
tggaggagat
tcatcaaggt
gtaccgtget
teggttgeac
cegggatgga
tggtggagat
acccgtacaa
tggtggactt
tecegeaccee
cctacttcete
cgatcaacaa
aaggctctee
agaaccccga
agatagggca
tgaccacaca
tgeaccctga
tcaacgacat
ttaaggtgag
ccctaacega

tgcacggegt
aaggccagtyg
acgeceggat
agatcaccac
agaaggaaac
gggagttegt
tagtgggege
aagccggata
accagaagac
acatcgtgac
agtccgaget
cctgggtace
ctggcatcag
aataccacag
aagagatcgt
tggactgtag
tggtageegt
ggeaggagac
atactgacaa
gaatcaagca
tgaataagga
ccgeggtcca
acagtgeggyg
aaaagcagat
tetggaaagg
atagcgacat
agatggcegyy

<210> 16
<211> 4658
<212> DNA

gcgccagegt
gcggcaaaaa
tcgecgtgaa
tgcagcccag
cgectgtacty
tcgaagagga
acagcaacca
accaggocat
ttagccagga
tgaacaccat
ccatcaatga
caccgggcca
aggaacagat
gctggatcat
acatccgeca
tcecgecgecga
agaacgcgaa
aggaaatgat
ctgaggecat
ggaaccaacyg
actygcaygyggae
aagattgtac
ggccagggaa
ggtttgggga
atcetttage
ggggcagcte
gtegttgeca
gcgecagtat
ggtgggecce
gctgaacttc
cggcocgaag
ttgcacagag
cacgeeggtyg
ccgegagcetg
cgeagggetg
cgttceectg
cgagacacceg
cgcaatctte
catcgtcecatc
geacocgcaca
cgacaagaag
caaatggaoc
acagaagctg
gcagctgtge
ggaggecgayg

gtactatgac
gacctatcag
gaggggtgoc
cgaaagcatc
ctgggaaace
caacacccct
cgaaacchttc
cgtcactaac
tgagctgcag
agactcteag
ggtcaatcag
cgcceacaaa
gaaggtgcta
caactggcgg
ggccagetgt
ccceggeate
ccatgtggea
agcctactte
tggcagcaat
ggagttcggy
gttaaagaag
aatggcggta
ggageggato
taccaagatt
ccecagcegaag
caaggtggtyg
tgatgattge

gctgteggge
gaagtacaag
cecoegggete
cctgcaaace
cgtcecaccag
acagaataag
ggtcagcecag
ctececcecge
ggtgatacoca
gcotcaacaca
ggaggctgee
gatgcgtgag
cggetggatg
cctgggeetg
aggccagaag
gcaggctage
ccecggactge
gaccgectght
gagccaggtyg
caagatcgtc
cectagyaaa
tgagagacag
ttttcttcag
agagacaaca
ttcectcaga
aaggaggcete
ggcegetgga
gaccagatce
acacccgtea
ccecattagee
gtcaagcaat
atggaaaagg
ttcgcaatca
aacaagcgca
aagaagaaga
gacgaagact
gggattcgat
cagagtagcea
tatcagtaca
aagatcgagg
caccagaagg
gtgecageeta
gtggggaagt
aaactaectec
ctcgaactgg

ccctocaagg
atttaccagg
cacactaacg
gtgatetggg
tggtggacag
ceectggtga
tacgtggatg
cggggeagac
gccatttace
tatgcecectgg
atcatcgage
ggcattggeg
ttcctggatg
gecatggeta
gacaagtgte
tggcaactcg
agtggctaca
ctoctgaage
ttcaccagtg
atccectaca
attatcggcc
ttcatccaca
gtggacatca
cagaatttoc
ctoctotgga
cccagaagaa
gtggegagea

<213> Artificial Sequence

<220>

ggcgagetgg
ctgaagcaca
ctggagacca
ggcagcgagy
cgcatcgaza
agcaaaaaga
aactacccca
acgetgaacyg
atgttctaag
gtggggaggac
gaatgggate
ccacggggct
accaacaacc
aacaagatcg
gaaccettte
caggaggtga
aagacgatcc
cagggagtgg
accaactecg
aagtgcttca
aagggcetgtl
gctaattttt
agcagaccag
actcectete
tecactctttyg
tectggacac
agccgaagat
tcatcgaaat
acatcatcgyg
ctatcgagac
ggccattgac
aagggaaaat
agaagaagga
cgcaagactt
aatcegtgac
tcaggaagta
atcagtacaa
tgaccaaaat
tggatgactt
agotgegaea
agocteeoctt
tegtgctgee
tgaactggge
geggaaccaa
cagaaaaccyg

acctgatocge
agecctteaa
acgtceaagea
gaaagactcce
agtattggca
agctgtggta
gggceagcetaa
agaaggttgl
tocgetttgea
gcatcattca
agctgatcaa
gcaatgageca
gcatcgacaa
gcgacttcaa
agctcaaggyg
attgcaccca
tcgaggcecega
tggeaggeeg
ctacggttaa
atccccagag
aggtcagaga
atttcaagcg
tegcgaccega
gggtctacta
agggtgaggg
aggcgaagat
gacaggatga

<223> Codon optimised EIAV gag-pol

<400> 16

accgctggga
tegtgtggge
gcgaggggtyg
agctgegeag
tcaaggatac
aggcccaaca
tegtgcagaa
cctgggtgaa
ccctgt.caga
accaggaege
gtgtgcazcc
cagacatecge
cacccatcce
tgcgcatgta
gcgactacgt
agaactggat
tgaaggccct
geggaceegg
ctaccatcat
actgtggcaa
ggaaatgiyg
tagggaagat
agccaacagc
agaagcagga
geagcgacce
cggagcagac
gatcggggga
ctgeggerac
acgcaacctg
ggtaccggtyg
agaggagaag
ctccaagaltt
ctegacgaaa
ctgggaggtt
cgtactggat
cactgeette
cgtgctgece
cctggagoct
gtacgtgggce
gcacctgttyg
cetetggatg
agagaaagac
cagtcagatt
ggcactcaca
agagatczta

cgagatccag
gaacctgaag
getgacogag
taagttcaag
ggccacezgg
ccagctggag
cagggagact
cacceteact
ggactcggge
agcccageca
gaaggaaaag
ggtcgacaag
ggcccaggac
cctgecccet
cgaagccatg
tetggaggge
ggtcatteocc
gtggceagtg
ggcecgectgce
tcagggegtc
tcaggctgag
gaaggggggy
catccagact
cagggacage
ggcagtagtyg
cattagggat
ggattag

gaagatcege
cagccgcgaa
cegecagate
cctgtacaac
gaaagaggcc
ggecgecegey
catccagggy
ggtggtggaa
gggagacaca
catgcagatg
ggtgcacgea
cggaacgact
ggtgggagaa
tagccctace
ggaceggtta
gaccgaaacc
gggeccageyg
ccacaaggca
gatgcagoge
agaagggcac
aaaggaagga
ctggecttce
cccaccagaa
gcegatagac
ctegtcacaa
gacaccgtge
atcggeggtt
aaggctatcg
ttgacgcaga
aagctgaagc
atcaaggcac
gggcctgaga
tggcgraage
cagctgggca
gtgggtgatyg
acaatcectt
cagggctgga
ttcegeaaac
tctgatetag
aggtggggac
ggttacgage
agctggactyg
tacccaggga
gaggtgatcc
aaggagceeg

aagcaggggc
accggcaagt
geegtgeaga
ctgeocatoce
attcetgagt
aaggagccca
aagctgggea
gacaccacca
ctggaggtga
gaccagagtg
gtctatcotgg
ctggtctegg
gagcacgaga
gtggtggeea
catggccagg
aaggttatcc
gccgaaacag
aagaccatcc
tggtgggegy
gtcgagteta
catctcaaga
attggogggt
aaggagctge
agaaatcccc
atccacgata
tatggcaaac

59

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4307
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atgggegatc
gatagccazaa
cacgacacta
gaggacgtga
gecateageg
tttcaactge
agcgaggagt
cceagggget
teccagaace
ctegacgtygg
atcgececgacy
caggggccta
cagatggagc
atgagcgagg
geccaaggaac
caccctcadg
gagtgcagaa
geatgtegeg
acecggectagg
caaacatgtt
gtetgtttta
aacgggaage
agtcagcaca
ctgagegaaa
ctggacagtt
tcaatgacac

ctgcteacta
gegtiggagg
acattaaaac
tccaggacct
agatcgaget
agaagcttga
aggccagoga
aatggagact
tototegegg
acattggaga
ttaccatcce
cooagggatt
ctttecgega
ggtcecaacgyg
tggagaaagg
tgggctacea
agaacccaac
gaatccctgy
accagaaggt
ttaagaatyc
zaatcactaa
ccggaaagaa
tgctccagea
ttccetteac
ttecegagat
aggagcccac
tegctgeata
accaggtgge
tgaacattgt
agggacccca
atttegocetg
ccaaaattaa
acgaggacgce
caaagatcat
ccggaaagtc
gatacaccgg
togaagggea
cttyggacga
tetgggtgga
agattttggc
gcocaocecactg
actggcaggc
attceggceta
caattetgga
actttgtggce
gcatteccta
aaaagatcca
ttatcacctg
tcactaacca
aaaagttcty
tgtggaaagg
ceetgacacg

<210> 17

cccteaccty
agcttaccac
atttcgttaa
cccaaacatt
cagtcaaaat
teccgegetaa
acccaattat
ataccaccty
tgtteggcat
tgacaggaca
actgggataa
teccctatgac
cagcatttga
ggattaaagt
catacccelga
agatctccaa
acgccatgag
acattggrac
ctggtccatt
ataattgtgg
aatgtaaaca
aaggggctea
acaaatctgt
taaaaaagga
tgtgggagta
cccteottaat

taacagactg
caacgtcgaa
cagaatgetyg
gggcgctaaa
gaaagagggc
gggcgctaay
caataaccct
cctgeaggac
actgectcac
cgcttatttt
cagcatcaat
tgtgettage
aagataccca
gtetaagaag
cttcgagaca
gectttgocct
actgaacgac
gettaccgtt
catttggaca
teaaygggoeto
gaactacgaa
aatcatgaag
cgtegeccace
taaggagcag
cgtctacace
tagcggaatt
cgtcacatet
tgagaggatyg
gactgacagc
gtctecctgg
ggtgcctgga
agaggaaatc
tggctttgac
tccaaccgat
cagcatggct
cgaaatccag
gaagttcget
aaacaagatt
gaacatacag
cegeaattac
caccaaacaa
agattgcacc
catccacgca
atgggccagg
tgaacctgty
tecaccotgaa
atctracaga
caacaaagga
ggccraggte
cttttataag
agacggcgca
caccaagctt

<211> 10392

<212> DNA

gtccaaagcec
aggcaattge
ggagaaagat
gtctgggcag
ggggctgcaa
gtacgagaag
gatcgacggo
ggtcaacacc
cctgtetgty
ggctggacag
tegecaccece
cgctaggtto
ccaatttagy
catgatcgga
glttylegac
gttcttgaca
gcacctcaga
taccaagcaa
caaaggagga
gaagccagga
gcctggacat
agggaggecc
tgtacaagag
atacaatgtc
acatacaatc
gtgctgetgg

aaatacagag
accttttcca
gtcgeccgaca
ctcgtgetgg
acaatgggtc
gaaatcgtge
tacaacagcc
ctgagggaac
coeggeggoe
accatcceoea
caccaggagc
ccctacattt
gaggttcaac
cagcacaagg
cccgacgaca
gaaaactgga
gtccagaage
aagcacattg
gaggaagctc
caatactaca
gccacctatg
gccaacazag
gagtctatca
gtgatgtggg
caccaagtgg
acaatctata
aacggccgoa
gctatccaga
tactactgct
tggcctatcea
cacaaaggaa
atgctbgect
ctgtgtgtac
gtcaagatcc
aagcagggtc
gtgatcetgca
caactcatca
agccagagag
gaagcacagy
aagatcccac
ggttctggee
cacctogaca
acactoctet
ctgttotete
gtgaatctge
agccagggea
gacaatacac
agagaaagca
atccatgaaa
atcoceoggty
gttgtggtga
ctcatcaage

<213> Artificial Sequence

<220>

<223> pIRESIhygESYNGP

<400> 17

ctgaagaaac
aactgggceat
tggcaactca
gagcgcegaag
atcaacaacyg
aaaaccgcca

gecggacaata-

atccagacaa
gactgcacct
aaacagatce
ctygccaaacy
attaggggac
cagacctaca
aagcccaagg
aggeltetgt
gacacactga
cctgaagata
aagatgatge
gcactgaagyg
catttatcta
ttctcaaage
cagaaacaaa
actcctcaga
aaggagaagyg
tegagaagayg
acaccggage

gaaggaaata
ctectgtecac
tecceccgteac
cacaactgtc
caaaaatcce
agegectget
ccatctttgt
tcaacaagac
tgattaaatg
tcgatcctga
ccgataaacg
acrcagaagacd
tctaccaata
aactcatcat
agctgcaaga
aagtecagaa
tcatgggcaa
cegeaactac
agaaggaact
altccegaaya
tcatcaaaca
gctggtccac
ccecgeghegy
agatgcaaaa
tgcacgacga
ccgacggegg
ccaagcaaaa
tggcecttga
ggaaaaacat
tccagaatat
tttacggcaa
accagggecac
catacgacat
aggtgccacc
ttctgattaa
caaatatcgg
taectocagea
gtgacaaggg
acgagcacga
tgactgtgge
cegecggety
acaaaattat
ccaaggaaaa
caaaaltccet
tgaagttcct
ttgtcgagayg
agacattgga
tgggeggceca
agctgercte
agcacgactyg
acgatgaggg
caaactga

tggaaaaagt
tgtecctggt
gagacgtgat
ctttecgageg
tggttgacgg
acaagaaaca
ggaactitceg
acggactitt
ccgaagaaat
tgetcgazge
ccectatggt
tgggggtgece
gacagtggat
cacagaacat
cecagatiaa
ctatccaaaa
ccectggagga
tgctegecaa
gaggtccatt
gtcaatgtag
aatgcagaag
ctttecccgat
ctcaaaatct
atcaagtaga
gecocactace
cgacaccagc

ccagggcaca
catcaaaaag
catccttgge
taaggaaatc
ccagtggecc
ttetgagage
gattaagaaa
cgtecaggtc
caagcacatg
atttcgeccoe
ctatgtgtgg
acttcaagag
tatggacgac
cgaactgagg
agttccteca
gatgecagttyg
tattacctgg
aaaaggatgc
ggaggagaat
agaaalyllyg
gtcccaagge
cgttaaaaat
caagtgcecc
aggctggtac
ctggagaatg
aaagcaaaac
gaggctegge
ggacactaga
cacagagggc
ccgcgaaaagd
ccaactogac
acagattaag
catgattccc
caattcattt
cgggggaatce
caaaagcaat
acacagcaat
ctteggeage
gaattggcac
taagcagatc
cogtgatgagg
cctgacezte
tgcattgtge
gracaccgac
gaaaatcgeo
ggccaacaga
ggecgeactt
gacccectgyg
gragcaggcce
gaaaggtcect
caaggggatce

caccgtteag
ggatctttic
cccectettyg
cacctggtgg

taaagctage

atcogaaccet
cecactgact
gaacgaagcea
gaatgetttt
cattgacaag
ggatececca
ccgcgaacgo
catcgaagec
caggeagggyg
altccgaadggce
tgcaaatgaa
gaaaatgtac
ggctetgeaa
gaaagctgca
agcacctaaa

tgttccaaaa

acaacagaayg
gtacccagat
ggatctcaac
atcgtectga

gttetcacta

ggcatcatey
aaggggagac
agagacattc
aagttccgea
ctgaccaaag
aagattagcg
aggagceggea
ggaactgaga
acagteettg
tatactgott
aagtgcctee
atcctcocaac
ctgttcatgg
gcaatectee
tatagctgge
gatatggtca
atgagcteeg
ctggagttga
aatgaaaaga
tygcgaggteyg
atcttgtggg

ctgatgatec 2

accttcaaag
tactcttgge
aagcttgteg
ggagagggaa
cctgtcacte
gacaagcagy
cttggcetgg
gaaattgtct
gatgaagcceg
gagaagagag
gttagcgaca

ggttgggtga :

attgatgaag
attaagctta
t.caagacaac
acaggtgtgt
acctcouccta
acacaggaat
tececcaate
gtggagagca
acctecateyg
aacggcacca
cacaccacty
actctgaaag
cagctcgece
gaggtcttca
cagtcctcca
acaagagttt
atcgectgtge

4440
4500
4560
4620
4658

aattcygccac catgggcegat ccccteacct ggtccaaage cctgaagaaa ctggaaaaag 60

60
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tcaccgttea
tggatetttt
Leceecetett
goacctggtyg
gtaaagctag
aatccgaacce
goccactgac
tygaacygaagc
tgaatgcttt
ccattgacaa
tggetcecee
ccogcgaacg
tcatcgaage
tcaggeaggy
aatccgaagg
atgcaaatga
agaaaatgta
aggctctgcea
tgaaagetge
gagcacctaa
gtgttccaaa
tacaacagaa
tgtacccaga
aggatctcaa
catcgtecctg
cgttetecact
aggcatcatc
gaaggcgaga
cagagacatt
caagttcege
cotgaccaaa
caagattagc
aaggagcegya
cggaactgag
gacagtaett
ctatactget
gaagteoocta
gatcctecaa
cetgttoatg
ggcaatccete
atatacctgg
ggatatggte
gatgacctoe
cctggegtty
taatgzaaaqg
gtgagaggta
catcttgtgg
tctgatgete
cacettcaaa
ctactettgg
gaagattgte
cggagaggga
ccectgtecact
agacazagcag
cettggectyg
cgaaattgtc
cgatgsagce
ggagazgaga
cgttagegac
tggttgggtyg
cattgatgaa
tattasgett
ttcaagacaa
cacaggtgtg

gggtagcoaa
ccacgacact
ggaggacgty
gaccatcage
ctttecaactg
tagcgaggag
tcoceccaggggc
cieceagaac
tctcgacgtg
gatecgecegac
acaggggact
ccagatggag
catgagcyay
ggceceaggaa
ccacacteag
agagtgcaga
cgceatgtege
aaccggcety
acaaacatgt
agtctgtttt
aaacgggaag
gagtcageac
tctgagegaa
cotggacagt
atcaatgaca
actgotceact
ggcgttggag
cacattaaaa
ctocecaggaca
aagatcgage
gagaagettg
gaggeccageg
aaatggagac
atcteotegeg
gacattggag
tttaccatce
caccagggat
cctiteegey
gggtccaacy
ctggagaaag
ctgggctace
aagaacccaa
ggaatcoctg
aaccagaagg
attaagaatqg
gaaatcacta
geeggaaaga
ctgctccage
gttcoecttea
ctteecgaga
gaggagcaca
atcgctgeat
caccaggtgg
gtgaacattg
gagggaccce
tatttegeat
gccaaaatta
gacgaggacg
acaaagatca
accggaaagt
ggatacaccg
atcgaagggce
cettyggacy
ttetgggtag

aagettacca
aatttegtta
accraascat
gcagtcaaaa
ctecegegeta
tacccaatta
tataccacct
ctgticggea
gbgccaggac
gactgggata
atccctatga
ccagcatttg
gygattaaay
ccataccctyg
gagatctoca
aacgccatga
gacattggca
gctggtceat
tataattgtyg
aaatgtaaac
caaggggcetc
aacaaatcty
ataaaaaagy
ttgtgggagt
cccetcttaa
ataacagact
geaacgtoga
ccagaatgct
tgggcgctaa
tgaaacaggy
agggagataa
acaataaccce
Loctygeagyga
gactgeetea
acgettattt
ccagcatcaa
ttgtgoettag
aaagatacce
ggtctaagaa
gcttegagac
agctbtgeec
cactgaacga
ggcttaccgt
tcatttggac
ctecaaggget
agaactacga
aaatcatgaa
acgtcgecac
ctaaggagea
tegtotacac
atagaggaat
acgtcacatc
ctgagaggat
tgactgacag
agtetcectg
gggtgeetgyg
aagaggaaat
ctggettiga
ttcecaacecga
ccageeatgge
gcgaaatcoa
agaagttege
aaaacaagat
agaacetcea

caggcaattg
aggagaaaga
tgtctgyggca
tggggetgea
agtacgagaa
tgatcgacgg
gggtcaacac
tecetgtetgl
aggctggaca
atcgeccacce
ccgetaggtt
accaatttag
tecatgategg
agtttgtega
agttoattgac
ggcaccteag
ctaccaagca
tcaaaggagg
ggaagccagg
agcetggaca
aagggaggcc
ttgtacaaga
aatacaatgt
aacatacaat
tgtgctgetg
gaaatacaga
aacattthce
ggtcgecgac
actegtgetg
cacaatgggt
ggaaatcgtg
ttacaacagc
cotgaggygaa
ccecggegyce
taccateoceoc
tcaccaggag
ccectacatt
agaggtitcaa
goagcacaag
acccgacgac
tgaaaactgg
cgtocagaag
taagcacatt
agaggaagct
ccaataczac
agcecacctat
ggccaacaasa
cgagtctatc
ggtgatgtgyg
ccaccaagtg
tacaatczat
taacggcege
ggctatceoag
ctactaczgc
gtggcetate
acacaaagga
catgcttgee
cctgtgtgtyg
tgtcazagatce
taagcagggt
ggtgatatge
tcaactcatce
tagecagaga
ggaagcacag

caactgggca
ttggeaacto
ggagegegaa
aatcaacaac
gaaaaccgec
cgooggeasat
catceagaca
ggactgecace
gaaacagatc
cctgecaaac
cattagggga
gcagacctac
aaagcccaay
caggcttcoty
agacacactg
acctgaagat
aaagatgatg
agcactgaag
acatttatet
tttetcaaag
ccagaaacaa
gactccteag
caaggagaag
ctegagaaga
gacancggag
ggazggaaat
actaotgtca
atcccegtcea
gcacaactgt
ccazaaatcc
cagogaatge
cocatctttg
raacaayga
ctgattaaat
ctogatoetg
cccegataaac
taccagaaga
ctclaccaat
gaactcatca
aagctgcaag
aaagtccaga
cteatoggea
gcogcaacta
cagaaggaac
aatccogaag
ghteatcaaac
ggetggtcea
acccgcgteg
gagatgcaaa
gtgcacgacyg
anogacggoeg
accaagoaaa
atggcecttg
tggaaaaaca
atccagaata
atttacggea
taceagggea
ccatacgaca
caggtgccac
cttetgatta
acaaatateg
atcctecage
ggtgacaagy
gacgagcacyg

ttgtecctgg
agagacgtga
getttegage
gtggttgacy
aacaagaaac
aggaacttoo
aacggacttt
Leecgaagaaa
ctgctecgaty
gcecctetag
ctgggggtge
agacagtaga
goacagaaca
tcecagatta
actatocaaa
acectggagg
ctgetegeca
ggaggtcceat
agtcaatgta
cagbygcagaa
actttcoega
actcaaaata
gatcaaghtag
ggccecactac
aogacaccad
accagggceac
acatcaaana
ccatccttgg
chaaggaaat
cccagtggee
brtatgaggg
tgattaagaa
cegtecagygt
gcaagcacat
aatttoqeon
gotatgtgty
cacttcaaga
alalyggacyga
tegaactgag
aagttcecteo
agatgcagtt
atattacctg
caaaaggaty
tggaggagaa
aagaaatgtt
agtcccaagg
cegttaaaaa
gcaagtgcoe
aaggctggta
actggagaat
gaaagcaaaa
agaggctegg
aggacactag
tcacagaggg
tecgegaaaa
accaactcege
cacagattaa
tcatgattcc
ccaatteatt
acqggggaat
goaaaagceaa
accacagcaa
gctieggeag
agaattggca

61

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1920
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
TRBO
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
2720
3780
3840
3900
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caccteccot
cacacaggaa
gtccoeocaat
cgtggagage
caccteecta
caacggcacc
ccacaccact
aactctgaaa
tecagatagaea
ggaggtcttc
ccagtectee
tacaagagtt
catoegetgtg
ccgeactaga
cttggaataa
tggcaatgty
ttcecocteta
ggaagctict
acchggcgac
ggcacaacce
cteaagagha
ctgatctggg
aggeccecacg
caaccccegta
gaagtttcotg
agaatctegt
ctgaegecegat
cocgattoeg
cegeegtgea
gcagcecggtc
gttoggecca
cgcgattget
gtecgtegeg
gcacctcgtg
ageggteatt
cttettetgg
gecatcoggag
ceaactetat
atgcgacgca
aagcegeggec
ccceaccackt
tcgagzacge
cttacgetiyg
ggagggcegg
gtcatgecea
cctgeegatt
cagoeataotyg
actgtcecettt
attctggggg
catgetaggg
aghtgeattcet
gtegacctot
ttatccgetc
tgacteatga
gggaaacctg
gegtattggg
gedggegageyg
taacgcagga
cgegttgety
ctecaagtcag
aagectooato
tctecetteg
glaggteytt
cgecttateoc

aagattttgg
tgcceccact
cactggcagg
aattcegget
gcaattcetgg
aactttgktagg
ggcattocet
gaaaagatcc
cttatcacct
atcactaacc
aaaaagttcet
ttgtggaaag
cececctgacac
ggaattegee
ggecggtatg
agggeecegga
gceaaaggaa
tgaagacaaa
aggtgectet
cagtgccacg
gteaacaagg
gccteggtge
aaccacgggg
ccaaagatgg
atrgaaaagt
gctttcaget
ggtttctaca
caagtgctty
cagggtgtca
geggaggeea
ttrggacege
gatcecccaty
caggctcteg
cacgoeggatt
gactggageg
aggecgtggt
cttgcaggat
cagagettgyg
ategteocgat
gtctggacey
cgtcegaggy
ctcagcecage
gtyggcacagt
tecgecagtgat
cgeactcggg
gggtgcagat
ttgtttgoce
cctaataaaa
gtggagtagy
atgeggtggg
agttgtggtt
agctagaget
acaattccac
gtgagctaac
togtgeccage
agotattaocyg
gtatcagete
aagaacatgt
gagttttiec
aggtggcgaa
gtgegetata
ggaagegtgy
cgelecaage
ggtaactatc

coogeaatta
gcaccaaaca
cagattgcac
acatccacgce
aatgggccag
ctgaacctgt
atcaccoctga
aatetcacag
geaacaaagy
aggcccaggt
gettttataa
gagacggege
graccaaget
cctecteoocte
tgtttgtcta
aacctggece
tgcaaggtcet
caacgtctgt
gcggeczaaa
ttgtgagttg
ggcetgaagga
acatgcttta
acgtggtttt
atagatccgg
tegacagegt
tcgatgtagg
aagatcgtta
acattgggga
cgttgecaaga
tggatgcegat
aaggaabcgg
tgtatcacty
atgagctgat
tcggetccaa
aggegatgtt
tggettgtat
cgoogegget
ttgacggraa
ceggagecyy
atggctgtgt
caaaggaata
aactcgegeg
totegtecac
tcaggcectt
tgatctgact
ctagagcteg
ctacccaegtg
tgaggaaalt
geaggacage
ctctatgget
tgtecaaact
tggegtaatce
acaacatacg
teacattaat
tgcattaatg

frectoget
actcaaagygce
gagcaaaagy
ataggoteeg
acccegacagg
ctgttcoegac
cgctttetea
tgggetytgt
gtcttgagte

caagatcecca
aggttctgge
ccacctagac
aacactccte

gatgaatctg
aagccaggge
agacaataca
aagagaaagc
catccatgaa
gatcceeggt
agttgtggty
teteatcaag
ccececeect
tatgtgattt
tgtettettg
gttgaatgtec
agcgaccctt
gccacgtgta
gatagttgtg
tgeccagaag
catgtgttta
cctttgaaaa
aaagcctgaa
ctecgacctg
agggegtaga
tgtttatcgg
attcagcgag
cctgectgaa
cgetgeggece
tcaatacact
gcaaactgtg
getttgggec
caatgtccetg
cggggattee
ggagcagcag
cegggegtat
tttcgatgatl
gactgteggg
agaagtactc
gagtagatgce
agcctagcaa
aglbcogetaa
ctggattgtg
gatccegeag
ctgatcagee
cetteattga
geatcgcatt
aagggggage
tctgaggegy
catcaatgha
atggtcatag
agccggaage
tgegttgege
aatcogccaa
cactgactcog
ggtaatacgg
ccagcaaaag
cceecatgac
actataaaga
cctgeagett
atgctcacge
gcacgaacee
caacccggta

ctgactgtgy
cccgecgget
aacaaaatta
tccaaggaaa
ceaaaancca
ctgaagttec
attgtcgaga
cagacattyg
atgggeggca
aagctgctct
gagcacgact
aaccatgagy
ccaaaclyaa
aacgttactyg
tecaccatat
acgagecatto
gtgaaggaay
tgcaggzagc
taagatacac
gaaagagtca
gtacoccatt
gtcgaggtta
acacgatgat
cteacegega
atgeagatet
tatgtecctge
cactttgeat
agcctgaccet
accgaastge
gatcttagee
acatggrgtqg
atggacgaca
gaggactgcc
acggacaatg
caatacgagg
acgegetact
atgectezogea
geagettygg
cgtacacaaa
gocgatagtg
cgaccegaaca
ggcaaaktgeyg
gelbegebogy
ttggteccea
attggagatc
tecgactgtge
cectggaagy
gtetgagtag
attgggaaga
aaagaaccag
tcottatoatyg
ctgtttecetyg
ataaagtgta
teactgoecyg
cgegegIgga
ctgegetegg
ttatccacag
gocaggaacce
gagcatcaca
taccaggegt
aceggatace
tgtaggtate
ccegttecage
agacacgact

ctaagcagat
gcgtgatgag
t.ectgacctt
atgcattgtg
tgcacacega
tgaaaatcge
gggccaacag
aggcegeact
agaaaaaetyg
tgcagcaggc
ggaaaggtcc
gcaaggggat
ceegygygeygy
gecgaagecg
tgececgtettt
ctaggggtcet
cagttectat
ggaacccccc
ctgcaaaggo
aatggctcte
gtatgggaat
aaaaagetct
aagcttgeca
cgtectgtega
cggagggega
gggtaaatag
cggecegeget
attgcatctc
cegetgttet
agacgagegy
atttcatatg
cegteagtyge
ccgaagtecg
goegeataac
tegecaacat
tcgageggag
ttggtettga
cycagggtey
tegeocegeag
gaaaccgacy
agagctgatt
agagaacggc
ctgggtegey
gggracgatt
geegeeagty
ctetagttge
tgccactcce
gtgleattet
caatagcagg
ctggggetey
totgtatace
tgtgaaattg
aagcctgggy
ctttecagtce
gaggeggttt
tegttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
tteccecetag
tgtecgeoett
teagtteggt
ccgacegetg
tatcgeccact

62

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
51C0
5160
5220
5280
5340
5400
5460
5520
5580
5640
57C0
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7220
7380
71440
7500
7560
7620
7680
7740
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ggcagcagea
cttgaagtgg
getgaagoca
cgetggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaate
ctgactecece
tgcaatgata
agccggaagg
taattgttge
tgceattgol
cggttcccaa
ctcotteggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tcteatgage
cacatttecec
tggtcgacte
gcttgtgtgt
ggcttgaceg
gatgtacggg
attacggggt
aatggcccge
gttcececeatag
taaactgcca
gtecaatgacg
cctacttgge
cagtacatca
attgacgtca
aacaactceg
agcagagctc
acteactata
gtgtgctgga
aaaagegggc
atteacctyy
aatotttttg
gacaatgaca
gtecgatcgag

<210> 18

actggtaaca
tggcctaact
gttacctteg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtegtgtaga
ccgcgagace
gccgagcgea
cgggaagcta
acaggcatoeyg
cgatcaagge
ccteoecgateg
ctgcataatt
tcaaccaagt
atacgggata
tcttegggge
actegtgcac
aaaacaggaa
ctcatactcet
ggatacatat
ccaaaagtge
tcagtacaat
tcgaggtege
acaattgeat
ccagatatac
cattagttca
ctggctgacce
taacgccaat
acttggcagt
gtaaatggec
agtacatcta
atgggegtyy
atgggagttt
cececattgac
tetggctaac
gggagaccea
attaattcge
atgacttctg
cceygegglyga
ttgtcaaget
teccactttge
ca

<211> 10114

<212> DNA

ggattageag
acggetacac
gaaaaagagt
ttgtttgeaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcage
tasctacgat
cacgctcace
gaagtggtcc
gagtaagtag
tgglglcacy
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgegec
gagaactcte
ccaactgate
ggcaaaakgc
tcetttttea
ttgaatgtat
cacctgacgt
ctgetetgat
tgagtagtge
gaagaatctg
gcgttgacat
tagcccatat
gcccaacgac
agggactttce
acatcaagtg
cgectggeat
cgtattagte
atagcggttt
gttttggeac
gcaaatggge
tagagaaccc
agcttggtac
tgtctgegag
cgetaagatt
tgcectttgag
tgaggtgtyg
ctttctetec

<213> Artificial Sequence

<220>

<223> pESDSYNGP

<400> 18

tcaatattygg
ttggccattyg
aatatgaccg
gteattagtt
gectggetga
agtaacgcca
ccacttggca
cggtaaatgg

ccattagcca
catacgttgt
ceatgttgge
catageccat
cogeccaacy
atagggactt
gtacatcaag
ccegectgge

tattattcat
atctatatca
attgattatt
atatggagtt
accacegeac
tecattgacg
tgtatcatat
attatgccca

agaegagghrat:
tagaaggaca
tggtagotet
gcagcagatt
gtctgacget
aaggatcttc
atatgagtaa
gatctgtecta
acgggagggc
ggctccagat
tgcaacttta
ttegecagtt
cbegtegtil
atcccccatg
taagttggec
catgccateo
atagtgtaty
acatagcaga
aaggatctta
tteageatct
cgcaaaaaad
atattattga
ttagaaaaat
cgacggateg
gccgecatagt
gegagcaaaa
cttagggtta
tgattattga
atggagttce
ccecegeocat
cattgacgtc
tatcatatgc
tatgceccagt
atcgcoctatta
gactcacggg
caaaatcaac
ggtaggegtyg
actgcttact
cgagetegga
ggccagectgt
gtcagtttea
gyltggeegey
caggcttgag
acaggtgtce

tggttatata
taatatgtac
gactagttat
ccgegttaca
attgacgtca
tcaatgggty
gecaagtccg
gtacatgacc

gtaggceggtyg
gtatttggta
tgatceggea
acgcgcagaa
cagtggaacyg
acctagatec
acttggtetyg
tttegtteat
ttaccatctyg
ttatcagcaa
tecgecteca
aatagtttge
ggtatyggett
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggegacaga
actttaaaag
cecgetgttyga
tttactttea
ggaataaggg
agcatttatc
aaacaaatag
ggagatctoc
taagecagta
tttaagctac
ggegttttge
ctagttatta
gegttacata
tgacgtcaat
aatgggtgga
caaglacgcc
acatgacctt
ccatggtgat
gatttecaag
gggactttee
tacggtggga
ggcttatega
tccactagta
tggggtgagt
aaaaacgagd
tecatetggt
atctggecat
actcccaggt

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cceectattg
ttacgggact

ctacagagtt
tetgegetoet
aacaaaccac
aaaaaggatce
aaaactcacy
ttttaaatta
acagttacca
ccatagttge
geecccagtyge
taaaccagee
tecagtetat
gcaacgttgt
cabtcagaete
aagcggttag
cactcatggt
tttctgtgac
gttgotottyg
tgctecateat
gatccagtte
ccagcgtttco
cgacacggaa
agggttatty
c¢ggtteegeg
cgatccocta
tetgetecet
aacaaggcaa
getgettege
atagtaatca
acttacggta
aatgacgtat
ctatttacgg
ccectattgac
ztgggacttt
geggttttgg
tetececaccee
zaaatgtogt
ggtcotatata
cattaatacg
acggccgeca
ecteccctete
aggatttgat
cagaaaagac
ccacttgagt
ccaactgcayg

atattggcta
gcteatgtee
caattacggg
taaatggcec
atgttcccat
ggtaaactgc
acgtcaatga
ttectacttg

63

7800
7860
7920
7880
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8240
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
2780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10392

60

120
180
240
300
360
420
480
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gcagtacatc
caatgggogt
caatgggagt
cgatoegeeeg
agcagagcete
agttaaattg
gactctetta
ggttacaaga
cttgogttte
aggtgtccac
ataggctaga
aaactggaaa
geattgtece
cteagagacg
gaagcttteg
nacgtogttg
gccaacaaga
aataggaact
acaaacggac
accicegaag
atactcateg
aacgccecte
ggacteggyy
tacagacagt
aaggcacaga
ctgteoccaga
ctgactatce
gataccetgg
atgetgeteg
aagggaggtc
tctagtcaat
aagcastyca
caaactttca
cagactcaaa
aaggatcaag
agaggeccac
gagoagacac
aataccaggg
tcaccatcaa
tcaccatect
tgtotaagga
tccececagty
tgctttetga
ttgtgattaa
agaccgtcca
aatgcaagca
ctgaattteg
aacgctatgt
agacacttca
eatatatgga
tcatcgaact
zagaagttcc
agaagatogca
gcaatattac
ctacaaaagg
sacvtygagya
aagaagaaat
aacagtccea
ccaccgttaa
teggeaagtyg
aaaaaggcty
acgactggag
goggaaagca
aaaagaggcot

tacgtattag
ggatagoggt
ttagttttgge
cecegttgac
gtttagtgaa
ctaacgcagt
aggtagcett
caggtttaag
tgataggcac
tcccagttca
gaattccagg
aagtcaccgt
tggtggatet
tgatccoccct
agcgcacctg
acggtaaage
aacaatccga
tcegeccact
ttttgaacga
aaatgaatgc
atgccattga
tggtggetee
tgccccgega
ggatcatcga
acatcaggea
ttaaatcecga
aaaatgcaaa
aggagaaaat
ccaaggctct
cattgaaagoe
gtagagcacc
gaagtgttca
cgatacaaca
atctgtacce
tagaggatct
taccatcgte
cagegttoto
cacaggcatc
aaagaagggy
tggcagagac
aarcaagtta
gcecectgace
gggcaagatt
gaaaaggagc
ggtcoggaact
catgacagtce
cccctatact
gtggaagtge
agagatcctc
cgacctgttc
gagggcaatc
tccatatage
gttggatatg
ctggatgage
atgoetggag
gaataatgaa
gttgtgegag
aggcatcotty
aaatctgatg
ceccaccetbe
gtactactet
aatgaagctt
aaacggagag
cggcectgte

tcatcgetat
trtgactcacg
accaaaatca
geaaalggyge
cecgtcagate
cagtgcttct
gcagaagtty
gagaccaata
ctattggtet
attacagctc
taagatgggce
tcagggtage
tttecacgac
cttggaggac
gtgggccate
tagctttcaa
acctagegay
gactcccadgg
agcctcoccag
ttttctegac
caagatagec
cocacagggg
acgccagatyg
agccatgagc
gggggccaag
aggccaccet
tgaagagtgce
gtacgeatgt
goaaaccgge
tgcacaaaca
taaagtetgt
aaaaaacggyg
gaagagtcag
agatctgage
caacctggaca
ctgatcaatg
actactgetc
atcggegttg
agacacatta
attetecagg
cgceaagatog
aaagagaagce
agcgaggoca
ggcaaatgga
gagatctcte
cttgacattyg
gettttacca
ctoccacagg
caacctttce
atggggtcea
ctceetggaga
tggetggget
gtcaagaacc
teeggaatee
ttgaaccaga
aagattaaga
gtcgaaatca
tgggceggaa
ctcectgetae
aaagttccct
tggcetteceyg
gtcgaggagce
ggaatcgcty
actcaccagg

taccatggtyg
gggatttocca
acgggacttt
gglaggegty
actagaagct
gacacaacag
gtegtgagge
gaaactgggc
tactgacatc
ttaaggctag
gatcecectea
caaaagctta
actaattteg
gtgacccaaa
ageogeagtca
ctgctoegeyg
gagtacccaa
ggctatacca
aacctgttcg
gtggtgccag
gacgactggg
cctatcccta
gagccageat
gaggggatta
gaaccataca
caggagatct
agaaacgoca
cgegacattyg
ctggetggte
tgttataatt
tttaaatgta
aagcaagggy
cacaacaaat
gaaataaaaa
agtttgtggg
acacccctet
actataacag
gaggcaacgt
aaaccagaat
acctgggege
agetgaaaga
ttgagggege
gcgacaataa
gactcctgca
geggactged
gagacgctta
tcccecageat
gatttgtget
gcgaaagata
acgggtctaa
aaggcttcga
accagctttg
caacactgaa
ctgggettac
aggtcattig
atgctcaagg
ctaagaacta
agaaaatcat
agcacgtage
tcactaagga
agategtcta
ccactagegg
catacgteac
tggctgagag

atgcggtttt
agtcteocace
ccaaaatgte
tacgglygygya
ttattgcggt
tctegaactt
actgggcagay
ttgtegagac
cactttgoct
agtacttaat
cetggtecaa
ccacaggcaa
ttaaggagaa
cattgtetgg
aaatggggcet
ctaagtacga
ttatgatega
cctgyggtcaa
gcatcctgte
gacaggctgg
ataat.cgccea
tgaccgetag
ttgaccaatt
aagtcatgat
ctgagtttgt
ccaagttctt
tgaggcacct
geactaccaa
cattcaaagg
gtgggaagee
aacagcctgg
ctecaagggag
ctgttgtaca
aggaatacaa
agtaacatac
taatgtgctg
actgaaatac
cgaaaccttt
gckggtegea
taaactegtyg
gggceacaatg
taaggaaatc
cccttacaac
ggacctgagy
tecaceccegge
ttttaccate
caatcaccag
tagcecctac
cecagaggtt
gaagcagcac
gacaccogag
ccctgaaaac
cgacgtcacag
cgttaagcac
gacagaggaa
getecaatac
cgaagccace
gaaggccaac
caccgagtet
geaggtgatg
cacccaccaa
aattacaatc
atctaacgga
gatggctata

ggcagtacac
ccattgacgt
gtaacaactg
gyglLctatata
agtttatcac
aagctgcagt
taagtatcaa
agagaagact
ttetctecac
acgactecact
agcectgaag
ttgcaactys
agattggcaa
gcaggagege
gcaaatcaac
gaagaaaacc
cyggegeegge
caccatccag
tgtggactge
acagaaacag
ceoactgeca
gttcattagg
taggcagacc
cggaaagcace
cgacaggcett
gacagacaca
cagacatgaa
gcaaaagatyg
aggagoactg
aggacalbbla
acatttctea
geccccagaaa
agagactcct
tgteeaaggag
aatctagaga
ctggacaccg
agaggaagga
tccactecetg
gacatcaoog
ctggcacaac
ggtcecaaaaa
gtgeagagee
agcecccatct
gaactcaaca
ggoetgatta
ceoctegate
gagccagata
atttaccaga
caactctace
aaggaactca
gacaagatge
tggaaagtcc
aagctcatgg
attgcegeaa
geteagaagg
tacaatceceg
tatgtcatca
aaaggctggt
atcaccegey
tgggagatgc
gtyggtgcacy
tataccgacg
cgcaccaage
cagatggece

64

540

500

650

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2830
2940
3000
3060
3120
3180
3240
3300
3380
3420
3480
3540
3600
3650
3720
3780
3840
3900
3950
4020
4080
4140
4200
4260
4320
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ttgaggacac
acatcacaga
atatccgaga
gcaaccaact
geacacagat
acatcatgat
cacccaatte
ttaacggggg
teggcaaaag
agcaccacag
agggcttegg
acgagaattg
tggctaagca
gctgegtgat
ttatcctgac
aaaatocatt
cectgeacac
tectgaaaat
agaggeccoaa
tggaggcecgce
gocagacooc
tettgecagea
actggaaagg
agggeaaggyg
gaacccggdag
tacattgatg
gaaatttghtg
aacaacaatt
agcaagtaaa
atagcgaaga
ggacgegeee
cgctacactt
cacgttogoe
tagagcttta
gacategona
tggactcttg
ataagggatt
taacgcgaat
ttacgeatct
aataacctct
gaatgtgtgt
aageatgeoat
cagaagtatg
goceatcoeg
tttttttatt
aggaggettt
ctagaactta
geegettyggg
gatgcogeeg
ctgtceggtg
acgggegtte
ctattgggeg
gtatccatca
ttegaccace
gtegatcagg
aggci.caagy
ttgecgaata
ggtgtggegg
ggeggegaat
cgeatcgect
tgaccgacca
tcattacatc
tgcactectea
acaccegetg

gtgacegtet
agacgaaagg
tettagacgt
ttctaaatac
taatattgaa
tttgeggeat
gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag
aacttactte
ggggatcatg
gacgagegtg
ggcgaactac
gttgcaggac
ggagceggtg
tecegtateg
cagatcgctg
tcatatatac
atcctttttyg
tcagacccecg
tgctgcttge
ctaccaactc
cttetagtgt
ctegetetge
gggttggact
tegtgeacac
gagctatgag
ggcagggteg
tatagtcctg
g9999gcgga
tgctggectt

<210> 19

tagagacaag
gggcctigge
aaaggaaatt
cgeeyatgaa
taaggagaag
tcecegttage
atttagttag
aatcattgat
caatattaag
caattcaaga
cagcacaggt
gecacacctoe
gatcacacag
gaggtccocoo
cttegtggag
gtgecacctce
cgacaacgge
cgcccacace
cagaactcty
acttcagctc
ctgggaggte
ggcccagtoo
toctacaaga
gatcateget
cggccgetie
agtttggaca
atgctattge
geattcattt
acctotacaa
ggceeegeace
tgtageggeg
gcragcgece
ggoetttceee
cggcaccteg
tgatagacgg
ttccaaactyg
ttgcegattt
tttaacaaaa
gtgcggtatt
gaaagaggaa
cagttagggt
ctecaattagt
caaagcatge
ccoctaacte
tatgcagagg
tttggaggce
aggcetagage
tggagaggcet
tgtteccaget
coctgaatga
cttgegeage
aagtgccggy
tggctgatge
aagcgaaaca
atgatctgga
cgegeatgee
tcatggtgga
accgctatca
gggctgaceg
tctatcgect
agegacgeae
tgtgtgttgy
gtacaatcetg
acgcgeccty

cegggagetyg
gcctegtgat
caggtggeac
attcaaatat
aaaggaagag
tttgeettee
agttgggtge
gttttegeee
cggtattate
agaatgactt
faagagaatt
tgacaacgat
taactcgcot
acaccacgat
ttactctage
cacttctgeg
agcgtgggte
tagttatcta
agataggtge
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttecgaa
agccegtagtt
taatcetgtt
caagacgata
agcccagett
aaagcgccac
gaacaggaga
tcegggttteg
gcctatggaa
ttgctcacat

caggtgaaca
ctggagggac
gtctattteg
gecgccaaaa
agagacgagyg
gacacaaaga
gtgaccggaa
gaaggataca
clttatcgaag
caaccttggy
gtgttctggy
cctaagattt
gaatgccece
aatcactgge
agcaattceg
ctegeaatte
accaactttyg
actggcatte
aaagaaaaga
geccttatea
ttcatcacta
tcecaaaaagt
gttttgtgga
gtgcccctga
catttagtga
aaccacaact
tttatttgha
tatgttteag
atgtggtaaa
gatcgceett
cattaagage
tagecgecccge
gtcaagetet
accgcaaaaa
tttrotegoao
gaacaacact
cggoatattg
tattaacgtt
tcacaccgoa
cttggttagg
gtggaaagtc
cagcasceayg
atctcaatta
cgeceagtte
cogaggooge
taggettitg
caccatgatt
attcggctat
gtcagcgeag
actgcaggac
tgtgctegac
graggatcte
aatgeggegg
tegeategag
cgaagagcat
cgacggegag
aaatggcecgce
ggacatagcg
ctteetegtyg
tctbgacgag
aacotgeecat
ttttttgtgt
ctctgatgee
acgggettgt

catgtgtceag
acgecetattt
ttttegggga
gtatceogete
tatgagtatt
tgtttttgct
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgecagtgcet
cggaggaccg
tgatcgttgg
gcctgtagea
ttcceggcaa
ctcggceett
tcgeggtate
cacgacggyy
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagegaacg
gcttceoegaa
gegeacgagg
ccacctetga
aaacgocagce
ggctegacag

ttgtgactoga
ceccagtctee
cctgggtgee
ttaaagagga
acgetggett
tcattccaac
agtccagcat
ccggcegaaat
ggcagaagtt
acgazaacaa
tggagaacat
tggccegeaa
actgcaccaa
aggcagattg
gctacatoca
tggaatggge
Lggctgaacc
cctatcacce
tccaatotea
cctgcaacaa
accaggccca
tetgetttta
aaggagacgyg
cacgcaccaa
gggttaatge
agaatgeagt
accattataa
gttcaggggg
atccgataag
¢ecaacagtl
ggcegggtgrg
tecetttceget
aaatoggagg
acttgatttg
tttgaagttg
caaccctatc
gttaaaaaat
tacaatttcg
tacgaggatao
taccttctga
cccaggetee
gtgtggaaag
gteagraace
cgcoceattet
ctoggectcet
caaaaagcett
gaacaagatg
gactgggcac
gggegecegy
gaggeagege
gttgtcactyg
ctgteatcte
ctgcatacge
cgageacgta
caggggetey
galctegteg
ttttctggat
ttggctacce
ctttacggta
ttettetgag
cacgatggee
gaatcgatag
gcatagttaa
ctyctceegyg

aggttttcac
ttataggtta
zatgtgogeg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
geegggeaayg
tcaccagtca
gccataacea
aaggagctaa
gaaccggagce
atggcaacaa
caattaatag
ceggetgget
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccageggtygg
ttcagcagag
ttcaagaact
gectgeccagtg
aaggegcage
acctacaccg
gggagaaagg
gagctteocag
cttgagcegte
aacgcggcct
atct

cagctactac
ctggtggcct
tggacacaaa
aatcatgctt
tgacectgtgt
cgatgtcaag
ggctaagcag
ccaggtgatc
cgcteaacte
gattagccag
ccaggaagca
ttacaagatc
acaaggttct
cacccaccteo
cgcaacactae
caggctgttc
tglggtgaat
tgeaagccag
cagagacaat
aggaagagaa
ggtcatcecat
taagatccece
cgcagttgtyg
gcttcteate
ttcgagecaga
gaaaaaaatg
gotgoaataa
agatgtggga
gategatceg
gegecagectg
gtggttacge
ttctteecett
ctecctttag
ggtgatggtt
gagtocacgt
tcggtctatt
gagctgattt
cectgatgegg
tgegeagcac
ggcggaaaga
ccagcaggca
teececagget
atagtccoge
ccgeccecatyg
gagctattce
gattcttctg
gattgeacge
aacagacaat
ttettttegt
ggctategty
aagcgggaay
accttgctee
ttgatccgge
cteggatgga
cgeccagceccga
tgaceeatyy
tcatcgactg
gtgatattge
tegeegetoe
cgggactctg
goaataaaat
cgataaggat
gccagccacyg
cateegetta

cgteateace
atgtcatgat
gaacccctat
aaccctgata
gtgtcgececet
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
cecgetttttet
tgaatgaagc
cgttgcgeaa
actggatgga
ggtttattge
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttet
tttgtttgee
cgcagatacce
ctgtagcace
gegataagte
ggtegggetyg
aactgagata
cggacaggta
ggggaaacge
gatttttgtg
ttttacagtt

tgctggaaaa
atcatccaga
ggaatttacg
gcctaccagg
gtgecatacg
atccaggtgce
ggtettctga
tgcacaaata
atcatecctoc
agaggtgaca
caggacgagc
ccactgactg
ggcccegedag
gacaacaaaa
ateteocaagy
tctcocaaaat
ctgctgaagt
ggcattgtcg
acacagacat
agcatgggeg
gaaaagctge
ggtgagcacy
gtgaacgatg
aagccaaact
catgataaga
ctttattigt
araagttaac
ggttttttaa
ggetggegta
aatygcgaat
gceagegtgac
ccttteteoge
ggtteegatt
cacgtagtgg
tetttaatag
cttttgattt
aacaaatatt
tattttctee
catggceetqga
accagctgtyg
gaagtatgca
ceccageagyg
cectaactee
gctgactaat
agaagtagtg
acacaacagt
aggttotoag
cggetgetet
caagaccgac
gctggecacg
ggactggetg
tgccgagaaa
tacctgocea
agceggtett
actgttegee
cgalgeclye
tggceggety
tgaagagctt
cgattegecag
gggttecgaaa
atctttattt
cecgegtatgy
acacccgeca
cagacaagct

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
63260
6420
6480
6540
6600
6660
6720
6780
6840
6500
6960
7020
7080
7140
7200
7280
7320
7380
7440
7500
7550
7620
7680
7740
7800
7860
7920
7980
8040
3100
8160

gaaacgegeg 8220
aataatggtt 8280
ttgtttattt 8340
zatgcttcaa 8400
tattcccttt 8460
agtaazagat 8520
cagcggtaag 8580
taaagttetg 8640
tcgccgcata 8700
tcttacggat 8760
cactgcggcc 8820
gcacaacaty 8880
cataccaaac 8240
actattaact 9000
ggcggataaa 2060
tgataazatct 9120
tggtaagecae 9180
acgaaataga 9240

ccaagtttac 9300

ctaggtgaag 9360
ccactgageg 9420
gogegtaatc 9480
ggatcaagag 9540
aaatactgtc 2600
goctacatac 9660
gtgtecttace 9720
aacggggggt 9780
cctacagegt 9840
tecggtaage 2200
ctggtatctt 9960
atgctcgteca 10020
cctggecettt 10080
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<211> 10384

<212> DNA

<213> Artificial Sequence

<220>

<223> pONY8.3G FB29(-)

<400> 19

agatcttgaa
gactaaattce
aaattgatat
tgatatcgee
tatatcgttt
gcaaatatcg
cgacatcaag
attagccata
tacgttgtat
atgttgacat
tagcceatat
gcccaacyac
agggactttc
acatcaagtg
cgcctggeat
cgtattagte
atagcggttt
gttttggecac
ccgttgacge
ttagtgaaca

cetttgtaat
ctacagttgg
ctgatcegtag
ctggccagaa
ctcaagaagt
aattggucge
tggcagctga
gaaagagagg
attaataatg
aagactgcta
cecoegggetg
tegeocatatt
cgttgtatec
gttgacattyg
gcccatatat
ceaacgacee
ggactttcea
atcaagtgta
cctggcatta
tattactcat
agceggtttga
tttggcacca
aaatgegceyg
gtcagatage
gatccagect
gggcgaggag
cggecacaayg
cctgasgttc
coctgacatac
cttcazgtcce
cggeasctac
cgagctgaag
caactacaac
gaacttcaag
gcagaacacc
ccagteegea
cgtgaccgcc
ctectagagte
gctttigtte
aagtaataca
acaaaatcecc
gtgcagtagt
agttactaat
agctgtgttt
tcaaccecta
ccttattgtt
caagaatgaa
taggtatgtt
gactcccaca
gccaatcaaa
acttcagtta
aagcetttaac
agtaaagact
tagacataag
tattgctget
agtacaaaat
acgacaaata
aaaggaasga
tgtattttgt
acaatgggat
tcatggageo
agcetcaattt
ttccattata
taagatcecte

taataaaaty
atgtcogegey
ttgaaaatat
atttttccaa
acgggggatyg
cagtttegat
ctggcacatg
ttattcattyg
ccatategta
tgattattga
atggagttce
ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgcetatta
gactcacggg
caaaatcaac
aaatgggcgg
gggcactcag

aaatataatt
cgccegaaca
gatceeeggg
cacaggagga
tagagaaygt
taagtctagt
gggatgtcat
cotttgaaag
tagtagatgg
ataaazagca
caggagtygy
attcattagt
atatcataat
attattgact
ggagttcege
caegoecattyg
ttgacgtcaa
tcatatgeca
tgcceagtac
cgctattace
ctcacgggga
aaatcaacgg
taggcatgta
ctggagacge
ccgcggoece
ctgtteaccy
ttecagegtat
atctgcacca
ggegtgoagt
gcecatgeeoyg
aagaccogog
ggcatcgact
agccacaacyg
atcogecaca
ceeatoggog
ctgagcaaag
gccgggatca
gacctgcagy
cctttagtga
tgagaaactt
tggtgaacat
agttaatgat
aaaaccaaat
cchtgacctea
ttacccaaca
ataataatga
coctgazaagaa
tctgttatge
geaacattat
tgctatagaa
tgagaccaat
caatataact
tctggeataa
agagattttyg
agcgetacta
catacttttg
aagatattat
caacaggtag
catactggtce
gactgggtaa
aggaacaatt
ggaaaagacc
aaatatatag
agggccctet

tgtgtttgtc
atagtggtgt
ggcatattga
aagtgatttt
gcgatagacg
ataggtgaca
gccaatgcat
gttatatage
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtcecgeo
acatgacctt
ccatggtgat
gatttccaag
gggactttee
taggcgtgta
attectgeggt

ctctactcag
gggacctgag
acagcagagg
caggtaagat
gacggtacaa
agacttattt
tarattgetg
aacatgotgg
aaaggcatca
gtctgagece
gaggcacgat
tatatagcat
atgtacettt
agttattaat
gttacataac
acgtcaalaa
tgggtggagt
agtacgecee
atgaccttat
atggtgetgce
tttecaagte
gactttccaa
cggtgggaqy
catccacgct
aagcttgtig
gggtggtgec
ceggegaggyg
ccggcaagcet
gaotteageeg
aaggctacgt
cegaggtgaa
tcaaggagga
tctatatcat
acatecgagga
acggccccgt
accccaacga
cteteggeat
catgcaagct
gggttaattg
ttactacage
gattgoaagg
gaaggaaagg
tgagtattgt
atatttgtta
gtcagaaaaa
cagtaagaac
gaatctaaag
ttagcaggaa
alagggttygy
tgctggggtt
agaagcatgc
gctetataaa
ctectttace
gtataagtgc
tgtcttatgt
aggtagaaaa
atgctatgat
aggagacatt
atccctggaa
gcaaaatgga
tggcacaatc
tttggagtcea
tgatgttttt
ggaaggtgac

cgaaatacgc
ttatcgoega
aaatgtcgeo
taggeatacg
actttggtga
gacgatatga
atcgatetat
ataaatcaat
ttatattggce
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
acgggacttt
geggttotgg
tetecaccec
aaaatgtoegt
cggtgggagy
ctgagtecct

tecectgtote
aggggcgcag
agaacttaca
tgggagacce
gggtctecaga
catgataccea
gaagatgtaa
gcaatttotg
ttecagetec
tetgaagaat
ggcegetttg
aaatcaatat
atattggete
agtaatcaat
ttacggtaaa
tgacgtatyl
atttacggta
ctattgacgt
gggactitce
ggttttggea
tcocaccecat
aatgtcgtaa
tctatataag
gttttgacct
ggatccaccyg
catcctggte
cgagggcgat
gccegtgece
afaccacgac
ccaggagege
gttegaggge
cggcaacatc
ggocgacaag
cggcagegtg
gckgetgece
gaagcgegat
ggacgagcetyg
tcagetgete
cgcgggaagt
aagcacaatc
gacctactag
gaataattgc
tgcaggaage
taaggtttga
tetaagtgty
agcatggeag
aagaaaaaaq
ctactggagg
tggcgatagg
ccttecececggg
atatggataa
taacaaaaca
tatttettet
aatagtggca
tgctctaact
tagtacteta
tctteaaaca
taatttaatt
tatgteatyg
agatttaaat
catgataaca
tattggaaat
gcttatttat
cagtggtygca

gttttgagat ttectgtcgcc
tagagatggc gatattggaa
gatgtgagtt tctgtgtaac
cgatatetgg cgatageget
cttgggegat tctgtgtgtc
ggctatateg ccgatagagg
acattgaatc aatattggcc
attggctatt ggccattgea
tcatgtccaa cattacegeco
attacggggt cattagttca
aatggeccge ctggctgaca
gttcoccatag taacgccaat
taaactgcee acttggeaght
gtcaatgacg gtaaatggce
cctacttgge agtacatcta
cagtacacca atgggcygtgg
attgacgtca atgggagttt
aacaactgeg atcgoccgee
tetatataag cagagctcegt
tctetgetgg getgaaaagy

tagtttgtetn
accctacctg
gaagtcttet
tttgacatty
aattaactac
actttgtaaa
ctcagacget
ctgtaaagat
taagagcgaa
atctctagaa
gtcgaggegy
tggctattgg
atgtccaaca
tacggggtca
tggccecgect
teccatagla
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caacteccegec
cagagctegt
ccatagaaga
gtcgeccacca
gagctggacg
gccacctacy
tggeccaccce
cacatgaagc
accatcttet
gacaccctgy
ctggggcaca
cagaagaacg
cagctcgecy
gacaaccact
cacatggtcce
tacaagtaaa
gagggggggc
atttatcact
ctccaaaaaa
ggtgctgtygg
tgtaccatta
aagacccaac
tatgaatcceo
aggagaacac
aatcgaagga
aagaaatgac
aatactttgg
gggaagatta
gtgtagacca
taatactget
gaattagaaa
gaagctaaca
getattgtag
gaggttaaca
aatggtatgy
catgcagatyg
ggatgtatag
ggacatttaa
caagagatac
tteaatacac
tggattcctg
ttgttactaa
gggtccteeg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

gttcgagate 1260
ttgaacctgg 1320
ggaggtgtte 1380
gagcaaggeg 1440
tggtaactgt 1500
agaaaaggac 1560
gtcaggacaa 1620
gggactecag 1680
atatgaaaag 1740
ctagtggatc 1800
atcceggocat 1860
ccattgeata 1920
ttaccgccat 1980
ttagttcata 2040
ggctgaccge 2100
acgecaatag 2160
ttggcagtac 2220
aaatggcccoy 2280
tacatctacg 2340
gggcgtggat 2400
gggagtttgt 2450
ccattgacgce 2520
ttagtgaacc 2580
cacegggacce 2640
tagtgagcaa 2700
gegacgtaaa 2760
gcaagctgac 2820
tegtgaccac 2880
agcacgactt 2940
tcaaggacga 3000
tgaaccgeat 3060
agctggagta 3120
gcatcaaggt 3180
accactacca 3240
acctgagcac 3300
tgctggagtt 3360
gcggcegega 3420
ccggltaccca 3480
aatcaagcac 3540
ttttgttttt 3600
aagggtgatg 3660
accaggacta 3720
taccattgtc 3780
agggggaatc 3840
aatgtttcaa 3900
agtaagagac 3960
tggtggaaaa 4020
tggtatgaag 4080
aacgoatcty 4140
tttcaaaatt 4200
acattattag 4260
catgoaagtt 4320
ctggactaat 4380
cegetactge 4440
aaataatgga 4500
atttaataga 4560
ttcaactgtt 4620
aaagaacaca 4680
atgagtcaac 4740
taactacact 4800
cagatagtat 4860
gattgggage 4920
cctetbtegae 4980
gcagtogtta 5040
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cotgaagaaa

acacaacata
gtactccagy
ggtgaagtca
ttecteagect
ccaagggtcc
taaagcccaa
gggactagta
aataaggatt
ttatattgga
gaaaaacaag
aaaaacaaag
ctaggcaact
aacttcctgt
geggtetgag
ctcagtcect
teatgcteat
cgagceggaa
attgegttge
ggcggecgag
cgtaaagcete
ceggegaacyg
gcaagtgtag
cagggegegt
catottogot
gttttacttg
graattgtig
atcacaaatt
cheatcaaty
cgcccgggte
cgggggetge
gagaaatecgce
toteoccaget
aggacctegg
tgggtgggac
tegggeagyg
tocgatctteo
tettgatece
gatggtgagt
aagacecoceg
cacgagtogyg
tctatcggag
guagaagoge
ggtcatttca
gggttgggeo
gaccatctgt
gaccaacgtt
ggtattttte
atctggccga
ttgegtattg
ctgeggegag
gataacgcag
gtgagceaaaa
ccataggctc
asaccegaca
tcctgtteeg
ggagetttet
gctgggetgt
tcgtcttgag
caggattage
ctacggctac
cggaaaaaga
ttttgtttge
cttttetacyg

gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgctea
cagaagtggt
tagagtaagt
cgtggtgteca
gcogagttaca
cgttgtcaga
tltctettacl
gtcattetga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttcettttt
atttgaatgt
gceacctaaa
agcteoatttt
accgagatag
gactccaacg
ttegtataat
tttggggtcg
agcttgacgg
cgge

<210> 20
<211> 21
<212> DNA

aaattccate
cacctagcag
aacgactgga
atcgaggceat
ggggeggeta
ttagacctgg
gaaggaactc
attatagtag
tgtattagag
agagctttaa
gggggaactg
ttgctgatge
aaaccgcaat
ttittacagta
tceccttetet
gtctctagtt
ageltglilee
gcataaagtyg
gecteactgee
geggectacyg
Taaatcggaa
tggcgagaaa
cggtcacgct
ccattegceca
attacgccag
ctttazaaaa
trgttaacth
tcacaaataa
tatcttatca
gacttcacag
tatgetegos
ccctetggte
ctttagegge
cttgcaaaat
cggggecgag
actgteteay
accagtcgtt
tggeetectt
cggtggtece
agacgggtay
atgcaacagce
gactggcgeg
gogaacagaa
ggteettggy
atatctgggg
tcttggecce
agctgttita
catgeettge
ggcggectac
ggcgetctte
cggtatcago
gaaagaacat
ggccagcaaa
cgcececctg
ggactataaa
acccetyguege
catagctceac
gtgcacgaac
tocaaccegg
agagcgaggt
actagaagga
gttggtagcet
aagcagcaga
gggtetgacg

aaaaggatct
atatatgagt
gcgatctgte
atacgggagg
ccggotocag
cctgeaactt
agtteogocag
cgctogtoegt
tgatccecca
agtaagttgy
gtcaltgccal
gaatagtgta
ccacatagca
tcaaggatct
tcttecageat
gcecgcaaaaa
caatattatt
atttagaaaa
ttgtaagegt
ttaaccaata
ggttgagtgt
tcaaagggcg
gtatgctata
aggtgeagta
ggaaagccaa

acaaacatge
gegtgacegg
atggagaatc
ttggagagag
tcaacgagea
agattcgaag
tegectatcee
gacgcatage
gcttaaattt
atcctggeac
tggggttttt
teteataace
aaccgcattt
tataagtgcet
gctgygetga
tgtctgtteg
Lgtgltgaaat
taaagcctgg
cgetttecag
tgaaccatca
ccctaaaggg
ggaagggaag
gcgegtaacco
ttcaggctge
cccggatcega
ceteocacat
ghttattgna
agcatttett
tgtatgeteg
gtgtttgegg
ccacageatt
ctcgeggaag
ttgttgeacg
ctggccccta
gtgtettetyg
cacgcggoac
goggegette
geteteagee
tgggcaggag
tcaatcacte
aagaggattt
cegagtgagg
Hegagaagea
ggagectgga
accatctgtt
99g9ccggggc
gtgtaaaaga
aaaatggogt
tctgeattaa
cgcttecteg
tecactcaaag
gtataacttc
aggccaggaa
acgagcatca
gataccaggce
tlLaccygata
getgtaggta
ccceegttea
taagacacga
atgtaggegy
cagtatttgg
cttgatccgg
ttacgegeag
cteagtggaa

tcacctagat
aaacttggtc
tattteogtte
gcttaccatc
atttatcagc
tatccgectce
ttaatagttt
ttggtatgge
tgttgtgcaa
cegeagtgtt
ccglaagaty
tgcggegaca
gaactttaaa
taccgetgtt
cttttacttt
agggaataag
gaagcattta
ataaacaaat
taatattttg
ggccgaaatc
tgttecagtt
aaaaaccgtc
cgaagttatce
aagcactaaa
cctggottat

<213> Artificial Sequence

ategegagaa
tggatcaggg
agaggagtac
ctatatttce
caagaacggc
cgaaggagga
ttgetgtgga
aggctatgga
gatatttgaa
atctcatgta
atgaggggtt
ttgtataacc
gtgacgcgag
tgtattctga
aaaggecttt
agatcctaca
tgttatcuyge
ggtgcctaat
tocgggaaacc
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccey
gcaactgttg
tccttatcgg
cteeeeetga
gcttataatg
tcactgeatt
aagcattaac
cgtettttgyg
tcattgtgoce
tagagctcce
ccoctaatte
atccacctat
gogatgaagy
cactggtccce
tectottige
atggtggega
tctocagata
tgaggagacc
attggataca
ggttgtgage
ggetgattygy
aacatctgat
cttggccccg
cgaaactgct
acttgatatg
tactgecggcet
tgaatcggee
ctcactgact
goggtaatac
gtataatgta
ccgtaaaaag
caazaatega
gtttocecct
celyglecgea
tectcagtteg
gccecgaccge
cttatcgaca
tgctacagag
tatctgeget
caaacaaacc
aaazaaagyga
cgaaaactca

ccttttaaat
tgacagttac
atccatagtt
tggcecccagt
aataaaccag
catccagtet
gogcaacgtt
tteattcage
aaaagcggtt
atcectcatg
ctittotgty
gagttgetet
agtgctcate
gagatccagt
caccagcgtt
ggcgacacgg
tcagggttat
aggggttceg
ttaaaatteg
ggcaaaatcc
tggaacaaga
tatcagggeyg
actacgtgaa
teggaaccet
cgaaattaat

gacacctggy accaggecca
gacaaatact acaagcagaa
aacaggcgge ¢aaagagetg
gagaagacca aaggggagat
tcetgogggga acaatcctca
aacatttatg actgttgcat
tttecececttat ggetattiteg
ttacctggac tegetgttat
ataatcagaa aaatgcttga
tcaatgecte agtatgttta
ttataaatga ttataagagt
caaaggacta gctecatgttg
ttceccattg gtgacgegtt
caattgggea ctcagattct
gtaataaata taattctcta
gagctcatge cttggogtaa
Lcacaattco acacaacala
gagtgagcta actcacatta
tgtegtgeca gtgatgeceg
gttttttgeg gtegaggtge
ttagagcttg acggggaaag
gagegggege tagggegetg
ccgegctbtaa tgegceccgcta
ggaagggcga teggtgeggy
attttaccac atttgtagag
acctgaaaca taaaatgaat
gttacaaata aagcaatage
ctagttgtgyg tttgtccaaa
acctceactaaa gggaagagge
agtctecggg ccteaagacg
totggtagee tecacatgeg
tccagatgece gegattecace
tccattecag cectttettag
cccttetgga gggtgtgtge
totggetagg aatotboteoe
cctecagggg gocttgtggg
toctettectt gaggtteate
attetcgagg ctagectece
ccggacgage coccaaatga
ctececaagga acagcgagac
cgggtacccg ggcgactcag
tettttatag agctegggaa
ttaattcaaa taaggceacagy
gggtcttaag aaactgctya
ggceggggec gaaccgeggt
caccgcagat atcctgtttg
aacttotaona hhattggttt
atcaggctaa gcaatttgag
aacgegeggg gagaggoggt
cgetgegete ggtegttegg
ggttatccac agaatcagygg
tgctatacga agttatacat
gccgegttge tggegttttt
cgeteaagte agaggtggeg
ggaagctcoe tegtgegete
Litcteoeelt cgggaagegt
gtgtaggtog ttogetcocaa
tgcgecttat ccggtaacta
ctggoageay ccactggtaa
ttcttgaagt ggtggcctaa
ctgectgaage cagttacctt
accgctggta geggtggttt
tceteasgaayg atcctttgat
cgttaaggga ttttggteat

taaaaatgaa
caatgcttaa
gcotgactac
gctgcaatga
cocagecggaa
attaattgtt
gttgecattg
teeggttece
agetcctteg
gttatggeag
aclygygtgagt
tgeceggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtetcatga
cgcacatttc
cgttaaattt
cttataaatc
gtccactatt
atggcccact
ccatcaccet
aaagggagec
acgactcact

gttttaaatc
tcagtgagge
ceghtegtgta
taccgcgaga
gggeegagey
gaegggaage
ctacaggcat
aacgatcaag
gtoctecgat
cactgcataa
ackcaaccaa
caatacggga
gttettcggg
ccactegtge
caaaaacadg
tactcatact
gcggatacat
cccgaaaagt
ttgttaaatc
aaaagaatag
aaagaacgtyg
acgtgataac
aatcaagttt
ccegatttag
atagggagac
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5100
5160
5220
5280
5340
5400
5460
5520
5580
55640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7110
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7520
7880
8040
8100
8160
8220
8280
8340
8400
8480
8520
8580
8640
8700
87860
8820
8880

8540
5000
2080
9120
9180
9240
5300
9360
2420
9480
9540
2600
9660
9720
9780
9840
2900
9860
10020
1¢080
10140
10200
10260
10320
1c380
10384
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<220>
<223> Sequence flanking the codon-optimised EIAV gag/pol ORF

<400> 20
tctagagaat tcgccaccat g 21

<210> 21

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Sequence flanking the codon-optimised EIAV gag/pol ORF

<400> 21
tgaacccggg geggeege 18

<210> 22

<211> 11

<212> DNA

<213> Artificial Sequence

<220>
<223> pEV53B

<400> 22
caggtaagat g 1

<210>23

<211>42

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 23
ggctagagaa ttccaggtaa gatgggcgat ccectecacct gg 42

<210> 24

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400=> 24
ttgggtactc ctcgetaggt tc 22

<210> 25

<211> 4307

<212> DNA

<213> Artificial Sequence

<220>
<223> Codon optimised gag-pol sequence (pSYNGP)

<400> 25
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atgggcgccc
ctgegeeceg
ctggageget
cteggecaac
accgtggcca
ctggataaaa
gacaccggac
cagatggtge
gagaaggctt
ccccaagatc
ctgaaggaga
gggcccatcg
agtaccctte
atctacaaac
agcatcctgg
tacaaaacgc
ctgetggtoe
gctaccctag
cyeygtectgg
ggcaactttc
acagcecgca
cacraaatga
cacaagggaa
gagagcttca
aaggaactgt
taaagatagg
tggaggagat
tecatcaaggt
gtacegtget
tcggttgeac
ccgggatgga

tggtggagat
acccgtacaa
tagtggactt
tceegeacee
cctacttcte
cgatcaacaa
aaggctctoa
agaaccccga
agatagggca
tgaccacacc
tgcaccctga
tcaacgacat
ttaaggtgag
ccctaaccga
tgcacggegt
aaggccagtg
acgoccggat
agatcaccac
agaaggaaac
gggagttegt
tagtgggcege
aagceggata
accagaagac
acatcgtgac
agtccgaget
cctgggtace
ctggcatcayg
aataccacag
aagagatcgt
tggactgtag
tggtageccgt
ggcaggagac
atactgacaa
gaatcaagca
tgaataagga
cegoggtoca
acagtgcggg
aaaagcagat
tctggaaagg
atagcgacat
agatggcggg

<210> 26
<211> 4307
<212> DNA

gcgccagegt
goggcasaaa
tecgecegtgaa
tgcageocecag
cgetgtactg
tcgaagagga
acagcaacca
accaggecat
trtagocagga
tgaacaccat
ccatcaatga
caccgggeca
aggaacagat
gctggatcat
acatccgeca
tcegegecga
agaacgcgaa
aggaaatgat
ctgaggcecat
ggaaccaacg
actgcaggge
aagattgtac
ggccagggaa
ggtttgggga
atcctttage
ggggcagcta
gtegttgeca
gcgecagtat
ggtgggceea
gotgaactte
cggccocgaag

ttgcacagag
cacgeeggtg
cagegagetyg
cgcagggety
cgttcceoety
cgagacaccq
cgcaatcotic
catecgtcate
geaccgaaca
cgacaagaag
caaatggacc
acagaagctg
gcagctgtge
ggaggccgayg
gtactatgac
gacctatcag
gaggggtgea
cgaaagcatc
ctgggaaacc
caacaccecct
cgaaaccttc
cgtcactaac
tgagetgcag
agactctcag
ggtcaatcag
cgecocacaaa
gaaggtgcta
caactggegy
ggccagetgt
cceeggeate
ccatgtggeo
agcctactte
tggcagcaat
ggagttr.ecggg
gttaaagaay
aatggeggta
ggagcggatc
taccaagatt
ccecagcgaag
caaggtggtyg
tgatgattge

gctgteggge
gaagtacaag
cceegggela
cctgcaaace
cgtcocaccag
acagaataag
ggtcagecag
ctececeege
ggtgatacac
gcteascaca
ggaggcetgeco
gatgcgtgag
cggotggatg
cctgggecetg
aggecogaag
gcaggctage
cecggactge
gaccgcctgt
gagccagyly
caagatcgtc
ccctaggaaa
tgagagacag
ttttcttcag
agagacaaca
ttecctecaga
aaggaggcetc
ggccgetgga
gaccagatcc
acaccegtca
cccattagec
gtcaagcaat

atggaaaagg
ttaegeaatca
aacaagcgca
aagaagaadga
gacgaagact
gggattcgat
cagagragaa
tatcagtaca
aagategagg
caccagaagg
gtgcagccta
gtggggaagt
aaactcctceco
ctegaactgyg
ccctocasgg
atttaccagg
cacactaacg
gtgatctggg
tggtggacag
cccetggtga
tacgtggatg
cggggceagac
gceatttace
tatgeceoctygg
atcatcgagc
ggcattggeg
ttoctggatg
gccatggeta
gacaagtgtc
tggcaacteg
agtggctaca
ctcctgaadgc
ttcaccagtyg
atcacctaca
attatcggce
ttcateccaca
gtggacatca
cagaatttce
ctcctetgga
cccagaagaz
gtggcgagea

<213> Artificial Sequence

<220>

<223> pGP-RRE3

<400> 26

ggcgagctgg
ctgaagcaca
ctggagacca
dgcagcgagy
cgeatcgasa
agcaaaaaga
aactacccca
acgctgaacg
atgttctcag
gtggggggac
gaatgggatc
ccacggggcet
accaacaacc
aacaagatcg
gaacccttte
caggaggtga
aagacgatcc
cagggagtgg
accaacteey
aagtgcttca
aagggctgtt
gctaattttt
agcagaccag
actcectcte
tcactctttg
tcctggacac
agcecgaagat
tcatcgaaat
acatcategg
ctatcgagac
ggccattgac

aagggaaaat
agaagaagga
cgcaagactt
aatcegtgac
tcaggaagta
atcagtacaa
tgaccaaaat
tggatgactt
agetgegeca
agccteoett
tecgtgetgee
tgaactgggce
gcggaaccaa
cagaaaaccg
acctgatcge
agcccticaa
acgtcaagca
gaaagactcc
agtattggca
agctgtggta
gggccgotaa
agaaggttgt
tegetitgea
gcatcattca
agctgatcaa
gecaatgagea
gcatcgacaa
gcgacttcaa
agctcaaggg
attgcaccca
tcgaggoaga
tggcaggceg
ctacggttaa
atccecagag
aggtcagaga
atttecaageg
tcgegaccga
gggtetacta
aggstgaggy
aggcgaagat
gacaggatga

accgctggga
tegtgtggge
gcgaggggtg
agctgcgeag
tcaaggatac
aggcccaaca
tcgtgeagaa
cctgggtgaa
acelt.gtcaga
ageaggeegce
gtgtgeazcce
cagacatcge
cacecatece
tgegeatgta
gcgactacgt
agaactggat
tgaaggccct
gcggaccegg
claccatcat
actgtggcaa
ggaaatgtgg
tagggaagat
agccaacagc
agaagcagga
gcagcgaccc
cggageagac
gatcggggga
ctgcogeoac
acgcaacctg
ggtaccggtyg
agaggagaag

ctcecaagatt
c¢tecgacgaaa
ctgggaggtt
cgtactggat
cactgecttce
cgtgctgece
cotggagect
gtacgtgggce
gcacctgttg
cctetggatyg
agagaaagac
cagtcagatt
ggcactcaca
agagatccta
cgagatceag
geacctgaag
gctgaccgag
taagttcaag
ggccacctgg
ccagctggag
cagggagact
cacccteact
ggacteggge
ageecageca
gaaggaaaag
ggtcgacaag
ggceocaggac
cetgececct
cgaagecatg
tetggaggge
ggtcattcce
gtggecagtyg
ggccgectge
tcagggegtc
tcaggetgag
9aaggggggg
catccagact
cagggacagc
ggcagtagtg
cattagggat
ggattag

gaagatcega
cagccgcgaa
cecgecagatc
cctgtacaac
gaaagaggcc
ggcegeaegeg
catccaggay
ggtggtggaa
gggagoecace
catgcagatg
ggtgcacgca
cggaacgact
ggtgggagaa
tagccctace
ggaccggttc
gaccgaaacc
gggcccageyg
ccacaaggca
gatgcagcge
agaagggcac
aaaggaagga
ctggecttee
cccaccagaa
gccgatagac
ctegteacaa
gacaccgtge
ateggeggtt
aaggctatcg
ttgacgcaga
aagctgaage
atcaaggeac

gggcetgaga
tggcgeaage
cagctgggca
gtgggtgaty
acaatcactt
cagggctgga
tfccgoaaac
tctgatctag
aggtggggac
ggttacgagc
agctggactg
tacccaggga
gaggtgatcc
aaggagcoog
aagcagggge
accggcaagt
gcocgtgcaga
ctgcceatee
attcctgagt
aaggagccca
aagctgggcea
gacaccacca
ctggaggtga
gaccagagtg
gtctatctgg
ctggtctegg
gagcacgaga
gtggtggeea
catggccagyg
aaggttatce
gecgaaacayg
aagaccatco
tggtgggegy
gtcgagteta
catetcaaga
attggggggt
aaggagctge
agaaatcccc
atccaggata
tatggcaaac
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atgggtgcga
ttaaggccag
ctagaacgat
ctgggacage
acagtagcaa
ttagacaaga
gacacaggac
caaatggtac
gagaaggctt
ccacaagatt
ttaaaagaga
gggcctattyg

agtaccette
atttataaaa
agcattctgg
tataaaactc
ttgttggtece
gctacactag
agagttttgg
ggcaatttta
acagccagaa
caccaaatga
tacaagggaa
gagagcttca
aaggaactgt
Laaagatayy
tagaagaaat
ttatcaaagt
gtacagtatt
ttggttgeac
caggaatgga
tagtagaaat
atccatacaa
tagtagattt
taccacatcc
catatttttc
gtataaacaa
aaggatcacc
aaaatccaga
aaatagggca
ttaccacacc
tccatcctga
tcaatgacat
ttaaagtaag
cactaacaga
tacatggagt
aaggccaatg
atgcaagaat
aaataaccac
aaaaggaaac
gggagtttgt
tagtaggage
aagcaggata
atcagaagac
acatagtaac
aatcagagtt
catgggtacc
ctggaatcag
aatatcacag
aagaaatagt
tagactgtag
tggtagcagt
ggcaggaaac
atacagacaa
gaatcaagca
tgaataaaga
cagcagtaca
acagtgcagg
aaaaacaaat
tttggaaagg
atagtgacat
agatggcagg

<210> 27
<211> 4658
<212> DNA

gagcgtcagt
ggggaaagaa
tecgeagttaa
tacaaccatce
ccetetattg
tagaggaaga
acagcaatca
atcaggecat
tcaguccaga
taaacaccat
ccatcaatga
caccaggcca

aggaaczaat
gatggataat
acataagaca
taagagccga
aaaatgcgaa
aagaaatgat
ctgaagcaat
ggaaccaaag
attgcagggc
aagattgtac
ggccagggaa
ggtctggggt
atecctttaac
gggycaacta
gagtttgecca
aagacagtat
agtaggacct
tttaaatttt
tagcecaaaa
ttgtacagag
tactccagta
cagagaactt
cgcagggtta
agttccctta
tgagacacca
agcaatatte
catagttatc
gcatagaaca
agacaaaaaa
taaatggaca
acagaagtta
gcaattatgt
agaagcagag
gtattatgac
gacatatcaa
gaggggtgee
agaaagcata
atgggaaaca
taatacccct
agaaacctte
tgttaclaat
tgagttacaa
agactcacaa
agtcaatcaa
agcacacaaa
gaaagtacta
taattggaga
agccagctgt
tccaggaata
tcatgtagcc
agcatatttt
tggcagcaat
ggaatttgga
attaaagaaa
aatggcagta
ggaaagaata
tacaaaaatt
accagcaaag
aaaagtagtg
tgatgattgt

attaagcggg
aaaatataaa
tectggeatg
ccttcagaca
tgtgeatcaa
gcaaaacaaa
ggtcagccaa
atcacctaga
agtgatacce
gctaaacaca
ggaagctgca
gatgagagaa

aggatggatg
cctygggatta
aggaccaaaa
gcaagcttca
cecagattgt
gacagratgt
gagccaagta
aaagattgtt
ccctaggaaa
tgagagacag
ttttoctteag
agagacaaca
ttceeteaga
aaggaayclc
dJgaagatgga
gatcagatac
acacctgtca
cccattagce
gttaaacaat
atggaaaagg
tttgeccataa
aataagagaa
aaaaagazaa
gatgaagact
gggattagat
caaagtagca
tatcaataca
aaaatagagg
catcagazag
gtacagccta
gtggggaaat
aaactectta
ctagaactgg
ccatcaaaag
atttatcaag
cacactaatg
gtaatatggg
tggtggacag
cctttagtga
tatgtagatg
agaggaagac
gcaatttatc
tatgcattag
ataatagagc
ggaattggag
tttttagatg
gcaatggcta
gataaatgtec
tggcaactag
agtggatata
cttttaaaat
ttcaccagtg
attccctaca
attataggac
ttcatccaca
gtagacataa
caaaatttte
ctoctotgga
ccaagaagaa
gtggcaagta

ggagaattag
ttazaacata
ttagaaacat
ggatcagaag
aggatagaga
agtaagaaaa
aattacccta
actttaaatg
atgtittcag
gtggggggac
gaatgggata
ccaaggggaa

acaaataatc
aataaaatag
gaacccttta
caggaggtaa
aagactattt
cagggagtag
acaaattcag
aagtgtttca
aagggctgtt
gctaattttt
agcagaccag
actceccecte
teactetttg
tattagatac
aaccaaaaat
tcatagaaat
acataattgg
ctattgagac
ggccatigac
aagggaaaat
agaaaaaaga
ctcaagactt
aatcagtaac
tcaggaaata
atcagtacaa
tgacaaaaat
tggatgattt
agctgagaca
aacctcoatt
tagtgctgcee
tgaattggge
gaggaaccaa
cagaaaacaq
acttaatagce
agccatttaa
atgtaaaaca
gaaagactcc
agtattggca
aattatggta
gggcagctaa
aaaaagitygl
tagctttgea
gaatcattca
agttaataaa
gaaatgaaca
gaatagataa
gtgattttaa
agctaaaagg
attgtacaca
tagaagcaga
tagcaggaag
ctacggttaa
atcccecaaag
aggtaagaga
attttaaaag
tagcaacaga
gggtttatta
aaggtgaagg
aagcaaagat
gacaggatga

<213> Equine infectious anemia virus

<400> 27

atcgatggga
tagtatggge
cagaaggcty
aacttagatc
taaaagacac
aagcacagca
tagtgecagaa
catgggtaaa
cattatcaga
atcaagcagce
gagtygcatcc
gtgacatage

cacctatcce
taagaatgta
gagactatgt
aaaattggat
taaaagcatt
gaggaccegy
ctaccataat
attgtggcaa
ggaaatg:gg
tagggaagat
agccaacagc
agaagcagga
gcaacgacce
aggagcagal
gataggggga
ctgtggacat
aagaaatctg
tgtaccagta
agaagaaaaa
ttcaaaaatt
cagtactaaa
ctgggaagtt
agtactggat
tactgecaztt
tgtgcttcea
cttagagect
gtatgtagga
acatctgttg
cctttggatg
agaaaaagac
aagtcagatt
agcactaaca
agagattcta
agaaatacag
aaatctgaaa
attaacagag
taaatttaaa
agccacctgg
ccagttagag
cagggagact
caccclaact
ggatteggga
agcacaacca
aaaggaaaad
agtagataaa
ggcccaagat
cctgeecacct
agaagccatg
tttagaagga
agttattcea
atggccagta
ggcegeetgt
tcaaggagta
tcaggctgaa
aaaagggggyg
catacaaact
cagggacagc
ggcagtagta
cattagggat
ggattag

aaaaattegg
aageagggag
tagacaaata
attatataat
caaggaagct
agcagcagct
catccagggy
agtagtagaa
aggagccacce
catgcaaatg
aglgcatgea
aggaactact

agtaggagaa
tagcectace
agaccggtte
gacagaaacc
gggaccageyg
ccataaggea
gatgcagaga
agaagggcac
aaaggaagga
ctggcocttce
cccaccagaa
gccgatagac
cteogtcacaa
gatacagtat
attggaggtt
aaagctatag
ttgactcaga
aaattaaagc
ataaaagcat.
gggcectgaaa
tggagaaaat
caattaggaa
gtgggtgatg
accataccta
cagggatgga
tttagaaaac
tctgacttag
aggtggggac
ggttatgaac
agctggactg
tacccaggga
gaagtaatac
aaagaaccayg
aagcaggggce
acaggaaaat
gragtgcaaa
ctgeccatac
attcctgagt
aaagaaccca
aaattaggaa
gacacaacaa
ttagaagtaa
gatcaaagtg
gtctatctgg
ttagtcagtg
gaacatgaga
gtagtagcaa
catggacaag
aaagttatce
gcagaaacag
aaaacaatac
tagtgggegy
gtagaatcta
catcttaaga
attggggggt
aaagaattac
agaaatccac
atacaagata
tatggaaaac
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atgggagacc
gggtctcaga
catgatacca
gaagatgtaa
gcaatttctg
ttecagecteoe
tetgazgaat
cctagaggat
agtcaaaact
ttggatgtygg
atagcagatg
caagggccta
cagatggage
atgtcagaag
gctaaggaac
catccacaag
gaatgtagaa
gcttgcagag
actggtcttg
caaacatgtt
gtcetgtttta
aacgggaagc
agtcagcaca
ctgagcgaaa
ctggacagtt
ttaatgatac
ctgcacatta
gagtgggagg
acattaagac
ttcaggactt
aaatagagtt
agaaactaga
aagctagtga
aatggaggtt
tatccagagg
atattggaga
tcactattce
cacaaggatt
cttttaggga
gaagtaatgg
tggaaaaggg
taggttatca
agaatccaac
ggatcocagg
atcaaaaagt
ttaaaaatgce
aaattacaaa
caggtaaaaa
tgttgcaaca
taccatttac
tcccagaaat
aagaacctac
tagcagctta
atcaagttge
taaatatagt
zaggaccaca
attttgettg
caaaaataaa
atgaagatgc
caaaaatcat

ctgggaaatc
gatatecagy
tagagggaca
cttygggatga
tetgggtaga
agatattggc
gtecteattg
attggcaggc
attcaggata
ctattttaga
attttgtgge
gaataccata
agaagattca
tcattacttyg
tcactaatca
aaaaattitg
tgtggaaggg
cattaaccag

<210> 28
<211> 385
<212> DNA

ctttgacatg
aattaactac
actttgtaaa
cteagacget
ctgtaaagat
taagagcgaa
atccaatcat
atactacttg
tatttgoggat
tacctggcca
attgggataa
ttecceatgac
ctgcttttga
gcatcaaagt
cttacccaga
agatttcaaa
atgctatgag
acattggaac
cgggeccatt
ataactgtgg
aatytaaaca
aaggggctca
acaaatctgt
taaazaagga
tgtgggagta
tcoecttaaat
taataggtta
aaatgtggaa
aagaatgcta
aggtgcaaaa
aaaagagggc
aggggccaaa
caataatcct
attacaagat
attgectcac
tgcatattte
ctccattaat
cgtgttgage
aagatatcct
ttotaaaaaa
ttttgagaca
actttgteoct
ccttaatgat
gttgacagta
aatttggacy
tcaagggtta
aaattatgayg
gattatgaag
totggcaaca
caaagagcaa
agtatataca
atcaggaata
togtgaccagt
tgaaagaatg
aactgatagt
aagtcocttgg
ggtacctggt
agaagaaatc
agggtttgac
acccacagat

atcaatggca
agaaatacaa
aaaattlgca
aaataaaata
aaatattcag
aagaaattat
cactaagcaa
agattgcaca
catacatget
atggyceaaga
agaaccagtt
tcatccagaa
aagtcataga
taacaaaggg
agcacaagta
trttttacaaa
tgatggtgca
gactaagtta

gagcaaggcyg
tggtaactgt
agaaaaggac
gtcaggacaa
gggccteccag
atatgaaaag
gatagatggy
ggtgaatacc
attatcagta
ggcaggacaa
tagacatcca
agcaaggttt
tcagtttagg
gatgattgga
atttgtagac
attcttgact
acatttaaga
tacaaaacaa
taaaggtgga
gaagccagga
gcetggacat
agggaggccc
tgtacaagag
atacaatgtc
acatataatc
gtactgttag
aaatatagag
acattttcta
gtggcagata
ttggttttgg
acaatgagge
gagatagtcc
tataattcac
ctgagagaat
ccgggaggat
actataccct
catcaagaac
ccatatatat
gaegtacaat
caacacaaag
ccagatgata
gaaaattgga
gtgcaaaaat
aaacacattyg
gaagaggcac
caatattata
gcaacttatg
gctaataagg
gaaagtatta
gtaatgtggg
catcaagtag
acaatataca
aatgggagaa
gcaatacaaa
tattattgtt
tggectataa
cacaaaggga
atgctagcat
ttatgtgtte
gtaaaaattc

aaacaggggt
gtgatatgta
caallaatta
tetcagagag
gaagcacaag
aagataccat
ggatcaggac
catttggaca
acattattgt
ttgtttteac
gtaaatttgt
agtcagggta
gacaacactc
agggaaagta
atacatgaga
atcectggtg
gtagtagtta
ctaataaaac

<213> Artificial Sequence

<220>

<223> pONY3.1

<400> 28

ctcaagaagt
aattgggege
tggcagctoa
gaaagagagg
attaataatg
aagactgcta
gctggaaaca
atacagacaa
gactgtactt
aagcagatat
ttaccgaatyg
attagaggtt
cagacatata
aaacctaaag
agactattat
gatacactga
ccagaggata
aagatgatgt
gccttgaaag
catttatcta
ttctcaaage
cagaaacaaa
actcctcaga
aaggagaagy
tagagaaaag
acacaggagc
ggagaaaata
cgectgtgac
ttccagtgac
cacagctcte
caaaaattce
aaagactatt
ccatatttgt
taaacaaaac
taattaaatyg
tagatccaga
cagataaaag
atcagaaaac
tgtatcaata
agttaatcat
aattacaaga
aagtacaaaa
taatggggaa
cagcetactac
aaaaagagtt
atccagaaga
ttataaaaca
gatggtcaac
ctagagtagy
aaatgcaaaa
ttcatgatga
ctgatggggy
ctaaacagaa
tggcattaga
ggaaaaatat
tacaaaatat
tatatggtaa
accaaggcac
cttatgacat

aagttcctce

tattaattaa
ctaatattgg
tactacagca
gggataaagg
atgaacatga
tgactgtage
ctgcaggttg
ataagataat
caaaagaaaa
caaagtcett
tgaagttcct
ttgtagaaag
aaacactgga
tgggaggaca
aacttttact
aacatgattg
atgatgaagg
caaattga

tagagaaggt
taagtctagt
gggatgtcat
cctttgaaag
tagtagatgg
ataaaaagca
gaaatttiag
atggtotatt
ctgaagaaat
tacttgazge
ctecactggt
taggagtacc
gacaatggat
ctcaaazazat
cccaaataaa
ctattcagaa
cattagaaga
tattggcaaa
gagggccact
gtcaatgtag
aatgcagaag
ctttccegat
ctcaaaatct
atcaagtaga
gactactaca
agatacttca
tcaagggacyg
tataaagaaa
tattttggga
caaggaaata
tecaatggoca
gtcagaggga
aataaaaaag
agtacaagta
taaacacatg
gtttagacca
atatgtgtgg
attacaggaa
tabggatgat
agaattaagg
agtgccacot
aatgcaatta
tataacatgg
taagggatgt
agaagaaaat
agaaatgtta
atcacaagga
agtaaaaaat
aaaatgtcca
aggatggtat
ttggegaatyg
aaaacaaaat
aaggttagga
ggataccaga
tacagaagga
acgagaaaaa
tcaattggca
acaaattaaa
catgzatacct
taatagcttt

tggaggaata
aaaaagtaat
Lcactcaaat
atttggaagt
gaattggcat
aaaacagatea
tgtecatgaga
attgact:-tt
tgcattazgt
acacacagat
aaagatagca
ggcaaataqgq
ggcagetota
gacaccatgg
acagcaagca
gaagggaoct
aaagggaata

gacggtacaa
agacttattt
tccattgetg
aacataggtgg
aaaggcatca
gtetgageoe
acctctaaca
aaatgaagcet
gaatgcattt
aattgataag
qgraccacoa
tagagaaaga
aatagaagec
taggcaagga
aagtgaggga
cgcaaatgag
gaaaatgtat
agcacttcag
aaaggcagca
agcacctaaa
tgttccaaaa
acaacagaag
gtacccagat
ggatctcaac
atagtattaa
gtgttgacta
ggaataatag
aagggtagac
cgagatatte
aaatttagaa
ctcactaagg
aaaatatcag
aggtctggea
ggaacggaaa
actgtattag
tatacagctt
aaatgtttac
attttacaac
ttgttcatgg
gcgatcttac
tatagctggce
gacatggtaa
atgagctceag
ttagagttga
aatgagaaga
tgtgaggttyg
atcetatggy
ttaatgttat
acgtttaagg
tattcttgge
aaattggtayg
ggagaaggaa
catgteacte
gataaacaag
ttaggtttag
gagatagttt
gatgaagceceg
gagaaaagag
gtatctgaca
ggatgggtca

attgatgaag
attaaattaa
Lecagacage
acaggagtat
acatcaccaa
actcaagaat
tctectaate
gtagagtcaa
acttcattgg
aacggcacta
cataccacag
accttgaaaq
caacttgcte
gaagtattta
caatcctceca
actagggtaco
attgctgtac
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3480
3540
3600

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4658
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atgggagacc ctttgacatg
gggtctcaga aattaactac
catgatacca actttgtaaa
gaagatgtaa ctcagacgcet
gcaatttetg ctgtaaagat
ttcecagetee taagagcgaa
tectgaagaat atccaatcat

<210>29
<211> 385
<212> DNA

gagcaaggeg
tggtaactgt
agaaaaggac
gtcaggacaa
gggectecag
atatgaaaag
gatag

<213> Artificial Sequence

<220>
<223> pONY3.20pti

<400> 29

atgggcgalbe ccctcacctg
ggtagcraaa agceltaccac
cacgacacta atttcgttaa
gaggacgtga cccaaacatt
gccatcagceg cagtcaaaat
tttecaactge tcegegetaa
agcgaggagt acccaatcat

<210> 30
<211>12
<212> DNA

gtccaaagcc
agygcaaltge
ggagaaagat
gbctgggeag
ggggctgcaa
gtacgagaaa
gatag

ctcaagaagt
aattgggege
tggcagetga
gaaagagagg
attaataatyg
aagactgcta

ctgaaaaaac
aactygggealt
tggcaactca
gagcgcgaag
atcaacaacq
aaaaccgcca

<213> Human immunodeficiency virus

<400> 30
atgggtgcga ga 12

<210> 31
<211>12
<212> DNA

<213> Human immunodeficiency virus

<400> 31
gatgaggatt ag 12

<210> 32
<211> 12
<212> DNA

<213> Artificial Sequence

<220>
<223> gagpol-SYNgp

<400> 32
atgggcegeee ge 12

<210> 33
<211>12
<212> DNA

<213> Artificial Sequence

<220>
<223> gagpol-SYNgp

<400> 33
gatgaggatt ag 12

<210> 34
<211>12
<212> DNA

<213> Human immunodeficiency virus

tagagaaggt
taagtctagt
gggatgtcat
cctttgaaag
tagtagatgg
ataaaaagca

tygaaaaagt
Lgtecectyyt
gagacgtgat
ctttcgageg
tggttgacyg
acaagaaaca

gacggtacaa
agacttatet
tccattgetg
aacatggtgg
aaaggcatca
gtctgagecee

caccgttcag
ggatcttltce
ceceectettg
cacctggtyg
taaagctage
atcegaacct

72

&0

120
180
240
300

385

60

120
180
240
300
360
385
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<400> 34
atgagagtga ag 12

<210> 35

<211>12

<212> DNA

<213> Human immunodeficiency virus

<400> 35
gctttgctat aa 12

<210> 36

<211>12

<212> DNA

<213> Artificial Sequence

<220>
<223> synGP160mn

<400> 36
atgagggtga ag 12

<210> 37

<211>12

<212> DNA

<213> Artificial Sequence

<220>
<223> synGP160mn

<400> 37
gcgctgetgt aa 12
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Patentkrav

1. Fremgangsmade til frembringelse af en replikationsdefekt
HIV-vektor, som omfatter transficering af en produktionscelle
med fglgende:

i) et HIV-genom, der omfatter et nukleotid af interesse (NOI),
et pakningssignal og RRE;

ii) en nukleotidsekvens, der koder for HIV-gag- og pol-
proteiner; og

iii) en nukleotidsekvens, der koder for et env-protein;

der er kendetegnet ved, at nukleotidsekvensen, der koder for
HIV-gag- og pol-proteinerne, er kodon-optimeret til
ekspression 1 produktionscellen med undtagelse af sekvensen,
der omslutter laserammeforskydningsstedet, og hvor (ii) ikke
omfatter RRE; hvor produktionscellen udtrykker rev, og hvor

HIV-vektoren er en selv-inaktiverende vektor.

2. Fremgangsmade 1ifglge krav 1, hvor den kodon-optimerede

nukleotidsekvens har sekvensen, der er vist i SEQ ID NO: 15.

3. HIV-vektorpartikel-produktionscelle, der omfatter:

i) et HIV-genom, der omfatter mindst én nukleotidsekvens af
interesse, et pakningssignal og RRE; og

ii) en nukleotidsekvens, der koder for HIV-gag- og pol-
proteiner; og

iii) en nukleotidsekvens, der koder for et env-protein;:

der er kendetegnet wved, at nukleotidsekvensen, der koder for
HIV-gag- 0g pol-proteinerne, er kodon-optimeret til
ekspression 1 produktionscellen med undtagelse af sekvensen,
der omslutter laeserammeforskydningsstedet, og hvor (ii) ikke
omfatter RRE; hvor produktionscellen wudtrykker rev, og hvor

HIV-vektoren er en selv-inaktiverende vektor.

4, Produktionscelle ifglge krav 3, hvor den kodon-optimerede

nukleotidsekvens har sekvensen, der er vist 1 SEQ ID NO: 15.

5. Produktionscelle ifglge krav 3, hvor kappegenet er kodon-

optimeret.
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6. Produktionscelle if@slge et hvilket som helst af kravene 3
til 5, hvor nukleotidet af interesse er udvalgt Dblandt et

terapeutisk gen, et markergen og et selektionsgen.

7. Produktionscelle ifglge et hvilket som helst af kravene 3
til 6 til anvendelse i en fremgangsmade til frembringelse af

HIV-vektorpartikler.

8. Farmaceutisk sammensatning, der omfatter
produktionscellen ifglge et hvilket som helst af kravene 3 til
7 sammen med et farmaceutisk acceptabelt baremateriale eller

fortyndingsmiddel.
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FIGURE 1

Sph | ‘ | Sall

HIV-1 HXB2 HCMV promoter HIV-1 HXB2

{8900-9123) (421 to ~1) {455-634)
B
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from pH4 . : from pH4

AN

RIB1 RIB2 ‘ NPCR product -
J —p <
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FIGURE 2

gagpol-HXB2 ~> Codon Usage

DNA sequence 4308 b.p. ATGGGTGCGAGA . -

1436 codons
MA : 161929 Dalton CAL(S.e.} : 0.083

TI% phe F 21 TOT sar § 3 TAT tyr
TIC phe ¥ 14 TCC ser S 3 TRC Eyr
TTA leu L a8 TCA serx S 18 TAA OCH
TG len L 11 TCG ser S 1 TAG B
CIT leu L 13 CCT pro P 21 CAT his
CTC leu L 7 CCCpxo P 14 CAC his
CTA leuw L 17 CCA pra P 41 CAA gln
CTG leu L 16 CCG& pr> P - CAG gln
arT'ila I 30 ACT thr T 24  AAT asn
ATC.ile I 14 ACC thr T 20 AAC asn
ATA ile I 56 ACA thr T 43 RAA Lys
ATG met M 29 ACG thr T 1 A7G lys
eTT val V 15 GCT ala A 17  GAT asp
GrC val V 11 Gee ala A 12 GAC msp
GTA val Vv 55 GCA ala A 55 GAA glu
GrG val V 15 GCG ala A 5 GAG glu

. GATGAGEZATTAG linear

CAY(E.c.} 0.151
Y 30 TGT cys C 18
Y 9 TEC cys C 2
Z - TGA OPA 7 -
Z i TG txrp W 37
H 20 CeT arghR -
H 7 CGC exg R -
Q 56 CGA arg R 3
Q 39 CEG arg R 3
N 42 AGT ser s 18
N 16 AGC ser § L6
XK 88 AGA arg R 4§
K 34 AGG axrg R 18
D 37 GCT gly G 1L
D 26 GGC gly s 1¢
E 75 GGA gly G 61
E 32 GGG gly G 26
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FIGURE 3a

gacpol-S¥Ngp [1 to 4308] -> Codon Usage

INA ssguence

MW e

TTT
T
TTA

ATA
ATG

GTT

GTA
GTG

vhe
phe
leu
lew

leu
leu
leu
lew

ile
ile
ile
met

val
val
val
val

1435 codens

161929 Dalten

BHHAH Bt e (2]

agd <

22

70

17
79

29

27

58

4308 b.p. ATGGGUGCCCEE

CAT({S.c.) : 0.030
TCT ser S 5 TAT cyr
WeC ser S 11 TAC Eyr
TCA ser § 4 TAR OCH
TCG ser § 6 TAG AMB
CCT pro 2 14 CAT his
CCC pro P 3g CAC his
CCA pro P 10 CAA gln
CCG pro P 13 CAG gln
ACT thr T 11 BAT asn
ACC thr T 48  AAC asm
ACH thr T 13 AAA lvs
ACG thr T 16  AAG lys
GCT ala A 15  GAT asp
GCC ala A 56 GAC asp
GCA ala A 13 GAR glu
GCG ala A 12 GAZ glu

... GATGAGGATTAG  linear
CAI{E.c.) : 0.296
Y 10 TGT cys C 3
Y 28 TGC cys € 14
z - TGA OPA 2 -
Z 1 TCG txp W 37
.
H 6§ CCT arg R 2
H 21 ©GC arg R 34
Q 14 CGA arg R 3
Q 81 CEG arg R . 10
¥ 13 AGT ser 8 7
N 45 AGC ser S 27
K 25 AGA avg R 7
K 97 AGG axg R | 13
D 19 ceTelye 10
D 44 @ qly ¢ 54,
B2 28 GGA gly G 16
E 78 GGG gly G 28
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Arg
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[}

AR

Asp
GA

Codon usage in human genes (MH), wild type HIV-1 Gag-pel
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(WT) and the codon optimised HIV-1 Gag-pel (CO)
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env-mn [1 to 2571] ->

DNA ssguence

MW

TTY? phe
TTC phe
TTA leu
TTG leu

CTT leu
CTC leu
CTA leu
CTG leu

ATT ile
ATC ile
ATA ile
ATG met

GTT val
GTC val
GTA val
GTG val

2571

857 codons

97078 Dalton

13
11
20
17

[ ]

2
i1
12
is

[l =

21
10
‘32
17

8
]

26
a2

daddd RHMH

TCT
TCC
TCA
TCG

cer
cee

cce

ACT

ACA
ACG

GCT
[clele]
GCA
felale]

FIGURE 4

Codon Usage

b.p. ATGRGAGTGAAG ..

CAI{S.e.) : 0.083

ser S 7 TAT tyx
ser 8 3 TAC byr
ser S 13 TAA OCH
ser § 2 TAG AMB
pre P 5 CAT his
pre B 9 CAC his
pro P 12  CAA glin
pro P 2 CAG gln
thr T 16  AAT asn
thr T 14 AAC asn
thr T 28 AAR lys
thr T 5  AAG lys
ala A 16 GAT asp
ala A 7 GAC asp
ala A 20 GRA glu
ala 2 5 GAG glu

- GCTTTGCTATAR linear

CAL(E.c.} : 0.140
¥ 15 TCT cys C 16
v 7 TGC cys C ]

4 1 TGA OPA Z -
7 - TGG txrp W 30
H 8 CGT arg R -
H 6, CEC .arg R 2
@ 22 CGA arg R 1
Q 18 CGG arg R 1
N 50 AGT ser s 18
N 3 AGC sexr § 11,
K 32 AGhargR 30
K 14 AGG arg R 15
D i8 GET oly G 10
o 14 GGC gly G 6
E 36 GGA gly ¢ 28
E 10 666G gly & 12
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SYNgpl60mn ~> Codon Usage

INA seguence

TTT
TTC

ATG

phe
phe
leu
leu

Len
lau
leu
leu

ile
ile
ile
met

wal
wal
val
val

2571 b.p.

857 codons

97078 Dalton

B HH [ s e

g4 <<

24

20

‘63

61

17

TCT
TCC
TCA
TG

cce
CcCca
cee

ACT

ACG

FIGURE 5
ATGAGGETGAAG . ..
caI{s.z.) s 0.074

ser S 2 TAT tyr
ser S 4 TAC tyr
sexr S - TAR OCH
ser £ - TAG AM3
pro F CAT his
pro P 26 CAC his
pro B - Caa gln
pro P 2  CAS gln
thr T - RAT asn
thr T 59 AAC asn
thr T - AAA lys
thr T 4 ARG lys
ala-a | - GAT asp
ala A 40 GAC asp
ala A - GAA glu
ala A 8 GAG glu

GCGCTGCTGTAR linear
CATI(E.c.) : 0.419

Y 1 TGT cys C -
v 21 meC eoysC 21
Z 1 'TGA OPA Z -
z -~ T6G trp W 30
H 2 QGT arg R 1
H 12 ceC argR 36
Q - CGA arg R -
Q 41 <G argR 3
N 2 AGT ser 8 -
N 61 AGC ser § 48
o 1 AGA arg R 2
K 45 AGC arg R 3
D 2 66T mly & 1
D 30 GGC gly G 47
E 3 cGR gly G. -
E 43 GGG aly @ g
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FIGURE 6

HIV Constructs

pSYNgpl _

pRV67




DK/EP 2194137 T3

SO0 ‘Lg6z Be

}9n1)suod awouah 1099,

(L1H) uonosysuesyoo pruse[d-oauy |

10NISUOD WoUSBH 10j08p,

ssuyj fjeo Buifexoed JadjoH

WwalsAg 10j90A JIH 2yl

L INDIT



DK/EP 2194137 T3

60ZT
Q0ET
OSTT
OSTTE
00TT
0oTT
0S0T
gsoT
Q00T
0eotT

0s6

056

088

089

SYIPPOYUSVYYDEDIOLINYOLLISLOVYILOLLYOYYVIVYYODYYAD 1STT
NIRRTy
OVDODOTEEY¥oBDIOIOYEOLIONLOVEILODLYEVYINOYEDINDD 1511

YLIIIYYODOYOYRYDH, IVYLEIDYIOSUD LIMNYEOYYIDVOODYE 1011

R TN RN

U.H._h.HUG&UUDUGUUEUmBﬂO&ﬂUBﬁUﬂBUUUUBUEUAU_HUU&UQEU T01TT

ITEVYOIDDDLELI DYDY YDDDYHIVOODEND 1507

PO TEEE T L ST 4 :__::

EBUU&G?UOUM_UU.H.@UEmuwwgﬁummuoodwauwuwﬂuﬂg% T50%

ROV DEDENDDEPOLINDETIL T00T

PN ) 04

R O
IOIIDRIDEOLYOLY DOYLIDDIOYDOODINIO0DDOVYDL T00T
_H_.H.Biaugéhgﬂwﬁgdﬂwugvn_mUBBUBE.U%G&U@@ 156

T TITHE 1) BE TRVOEE R RTREET iy 1y 11
DOTNEDYBIHINIIVEODDIYYESINEY00IS0I0ALIDININEDID) TSE

Hdmud.u.B«ﬂéﬁ.ﬂ.thUﬂu&U.ﬂHUmvdduUQDUUEGQBUHU%HﬂH 106

PUCLU I D VR T TR 1 U

SHODIOVEOVYSLODTDDTDIDOVLINNED DYEONLIND0LIDDVTYOYL TQ6

2110500V TSIV IOYOYOYL LI YYDV YYD YDEVYOVOUYIYRY TS8

PP 00 D 1 I YR b 1

DLIHBDDEODIOI YLD L LI NOFIVHIIDIDLYOY 146

GUBOEH&UANUUC.HUUUO@.H«N@Ehgﬂipwﬂkmv%hgk.ﬁﬂw%u.uu “Le8

N R R L 1A

SO0 LYaOYDOYIDADEVIYIOTOPDIIAD ORI o8

LTIV OVYY YL YLLLYY WDIDLYIIIUDDILYVLYWYOY TSL

IR NN

HﬁHﬂU@HUGUtJmﬂUQBOHﬁ&&%wawmvvgmuvuﬁuuﬁuﬂﬂunuﬂ TEL

DLYODLVORY LYY YD VYDT LI IAVIOYYDODOUELYIVOLS 0L

POCEE O TC CHTTOTECO et T 1

U_,E.wm_GHUUUUBGQEUEUEANUH-HUUUﬁHEUdUU@éOUUGUFﬂU% T0L

gowﬂgugﬂmdwﬁimgugﬁuDﬁvmﬁ.._.ﬁnUUmuwuﬁUBﬂuug 159

TV ITE 0 1 T T ETHE TH T

LODADDOYID! SVBLO0DTLYAVA009DNIYORDINONIDODIOIVIDLD 183

2D IO DIAYOYINONH LYYOTDOI0DTEDIY AL LY IUOUOU TIYLL Tos

CECCLLN Eeenh it TR

ODIEDDIAIOILUSORIVTIOIDIO EYOLED YOI TO2

09 GﬁgggéuﬁuwghﬁﬂgwmUgmgﬂdﬂwumﬁﬁoﬂuﬂﬁﬂh TSS

T DT 1T YO Ty (T

008 DIVEYDDINODISSOYDOYDOYDOSSDDLOIWDYEDLIDINIDIUEDL TS5

0S8 EB%QUUQUtUUQ@wﬂgﬁhdhhgduHHHHGH‘UUUQH&WHUﬂ TOS

TEEL VEDEE VT b R p

055 DILYBYYDDDDINYSOSEDDIVORDISLIIDOILILIOLTIOININOLOD 105

009 VOYDDDDYDLLIOSOYYEVEVYDISVIOVYUYIODDIDOTWYLIIIY TSP
IR LN s A

- 0DG YHODINSVLILIIODBYYDYOTYODINDIHOVIDIDDDIIOOINYDLI00Y 15

05% YORIDOYOLELYIODOVDIYOYIODIYYYDODDDEDDIVDYEDYDOIDYL 0%

Por T T S|

05% DBDIODODIDLWINDNYDIIYIE DODDDYIDIVIYIOYODIODL 10F

00% YIDDOYLINYYYDODYIIDDUIIYEODVOVOVDOYIVIYDIODWIWOY 15¢

PR ED DR L e ey 11 11

00F ¥HIIOUIOVVOYIDDYILINYINYTIDYI HIVIODDUDTDIDD00000RE 158

0SE WIOTIEIEVIYHY DY EDYIUYO T TTYD; DYOTUDDUOVIVOTUIVOYLL TOE

IR IR IR IR

05€ YOYUDDOOVYOVYYYVDOVEYYIVYDYIYYDEYOYEEDINYVYIYDALI T0E

GUE SOONYDIVYDDMOVENNVYIUOYDYLVBENI¥DINODLIOIOLLYLOIO00 152
IR RN TR IR IR

OUE DOPOYOVWHODVITDOYEILYEYEDLYIEDSYD0EIDLS0DIINLOLODD 15T

052 VYDDYIORIIVYINIVIIVOLYOYLIOVYDYYOVOLVODTDVDYOLIDD T02

IR IRIEIR IR IR

0$Z YDDPBIODINIVEDRLOIODEYDEDOLIOYODYEDOYDDDINTYYDOLOD 10T

002 DINDIVYOYIDOVDCD9DIDVINYOVOVLOLI0DYYOVOIYOUYYaYLL TST

et I

002 SYODDOVDOTOYYDIDDIIDDLYDRIDDIIDL DOYIOYOYDOID TST

05T DIIDDDLY LIDYOSRLIYOOVYIVL NDEVYODTOIYLOVS TOT

FULETE 00 CE TEITE U T LT T Vb

06T DID9890IDDHEHLONIBLIDDDSNISIITEEIOIDEYIODDRIOLODL T0T

00T YIYOVRYYLLUYYIVIVEYYYDVVYODDOOEDD0TELLODDLIVIVYY 15

PO e 1

00T 4UANU§EBUD¢EU¢PE§@§€GUUUUUUUUUUEFOUUOUBQQ@NO TS

05 VODSIUEDIZOVLI DYNILLYLOYOIOOHNENDODIODDIE T

S el TR

as 408.”.000040UHDEANDUEBUGOUUEMBUUEUUUGUUOUGUUUSUUWFN T

R eanbra



DK/EP 2194137 T3

00%Z
pove
DSET
0S€¢ ¥
00ET
DOEEZ
OSEE
0s2ZE
onzeE

oozTzZ

081z
coTe
ag1e o,
0502
0502
000z
%ODN
0S6T
09671
oo6T
[k
0S81T

08871

uégsU?awﬁﬁﬁamﬁwﬂﬁﬁﬁaﬂ

IO jﬁuucx_x. 0L Lbéummuuﬁkuuﬂuo

LYDYINYOLYL

___-*H_ UL T T TR LT T

tnnibuh.mw.ﬂu.rntcb?t uEL__._& LYDULDYOLYL

uk@mam«amuamauua¢¢4¢u¢<¢¢m¢pgaaouu<w¢aaoa«n¢¢¢u4ca
IR R N s A

DIVOIDDIVOROINIOVY YO VY YOD0DLL LIV DDIIDL Y YDOVOL

TDOYLOVYRODLIVIYYODYOO YD IEDDYYERIY DDV YIDLIDDLOL

CLLEEL L) T 3 BETTL HTE T

EOOYIDYITDDIIILYEDOODILOLODAVYYDSLIS00DINDDLIDLOD

VYDVLOVDLIYOVLL k) OVELELOYLODWINO DY
PEERTTHECTOE PP D e i 1

EU@H.UQUHAN.HA&U,H.HQUM.UEUU@UE@@@U%HQUUFBUUUEU@

LLLVDDLOVLELY WY DD DY LIDDDLLD YR LLLLECL YD

UL LT 0y VT vy

DLIODSIOYDY IOV YOOV LIDYOYESOYODLOODOLIDIDLOLIITLID

OLYOLOODLOIYDDIOWIONOVYIOUIINTVE YOV IOREORD
TN A |

DLEDDIOVESOY Lhwuu.rf. OYOVYOY Huummiomu

DRLEIYOSYLYEODVL IV LLOY

TR ___‘___ IR

DDDYDOID LEINSO IOV D2IDLLIDVOYYODOVDDDOTIVY

LIOVEOYDYILIIYOUVLOYL LYY Y YOUOOLY YYIOTIOVO VWY HHUYEY
PEEE TR T e gl

O,HUQNUUOUUE BN .WJm,n:‘w DOV

TEEODDL H@B%UBUQ&EQBNUUB%UEUUQUUHF%BB
PO T4 T T EL PRt

YRIYEDDILLOLODODODYIVOVIONDIVYOYDIIDLODIIYOYEIDLD

IVYYYOODYYOOYYYYDDLYOYDYDY IOLLLYVYHHIOVLIVODYUTYLY

I IR RIIRIRL

LYYYZDDDYYDOYY Y YODIYOYDYOVDOLLLYHYDRLDDLIYIDDWOIY

VY DVYOYOURLLYDODOLVYD VY ULIDVIYVODR0DLYROLY VDD

PETT CETETCR LT TEn e 1 i e

OYYDYHOYOYIEDII YD DOLY D OVEIIDOTYDODIODOYDDIYDDODD

T5€C
TEET
Toee
TREZ
1522
TSZT
..ncNN
1022
T8T2
TSTE
T0TE
TOTZ
TS80Z

T50%

XY T00T

002

T&86T

TSET

TO6T

TO6T

TSBT

TSET

JTOBT

TO8T

008T
008T
0SLT
0S4T
oLy
0OLT
0S9T
0891
009T
0051
0SST
0SST
006T
0081
0SPT
0S%T
QOFT

DOWT

- - 0SET

0SET
00ET
ooet
ogzT

0521

DOVYRLINYVYLOY)IYIOLOVOVOLINIODDOYLINODOLLLITYVLLL
TLOCE T TR e e e ff o
DOYYBLOOYYDLODO0 YL DIVOVES EYLIDDBYLINGDODLIDTYOLOD

OVORLIASLLYAYDIOWOLLOLD LYYV YDAL IV EL YD YYD LOLIDVOY

TR IERIN IR EG

DEDALLOSDLY SOOI YOLIOLOD YYDOIVODIIYOLYD YYD LoD YIY

AL EAT AR ARl AT AR A4 N S A ARy AR N
PO I B TR TR LR LY

220009 BIODLDDLOD DT LoD LY LOOS Y YOVONID0DIILYIEEILYOL

DY IL¥OYD IV LOVD YOV LoV DLV LIDDTODIIYYDODDOTLYD

PR TETE 1 0 HL DR p e 1

D2LVDYDOYDLELOYIOEDDIOOYYDIYDLLLDEDODIINYHDDDNNIVE

IV YEEODVYVDDLVDVYODVONDILLOUDLYY DYV VLI VIDOWOTLYD

TNV D LT g o

TYOWIO000YYODLOO00DOYODDLLODLOL YOOLODLOIDYOVD

TVDHOOTDOY LYIIL

FIGIRININ

uﬁwﬁuaﬂmuuuﬁutﬂﬂa)f O

) v

T
VIDOY O
FYOYOILOID0 D DYODVURPELLLD LI IVOWDIDIRIIOYRILIDOLY

VICHLPRL L ELREE FEL R | |

TV IOA00VS0 EVNODLLID LOVDIVOTOLIIILIISVLLIDOIY

il
& AN

IDILOVEOSNTIYOTLYOODHTODTODEYOVOLIDDDD IDU VOV YONDY DT

iR FECELLHIAREEL YEE LT

IDIOYTDOTRY LYEDDRYOOYDYYDVDIDIODD LOVUDYRINOYOT

LODBOLOINDYD L LDV OYEOYDIYDOIDDY O IDDYBYIDYDYINY

U LR TR RV LT L el

4EUOQBEBG¢UP?UO<EGE§¢UU§UU magumuﬂﬂﬂuu#usmﬂ

DYOSIOT LLINYEDOVCO DTN EIVIL UL IO
LR R TR T T __*__~_____%___~___

UQU.H.HUBH.H.HmmdmUEQUUOOQGEUDSEUUU.HEUUUOBUHEGEBBUABH

LLILIYYLIDOY)YOROYSLOVLOLIVOTYYO LYY IO Y DOV YOO

N s

LI L0 YOVOTBLOELOLIEDVENDINYYODYOWDDEYIDYYY

wuﬁwaﬂmmumgpmguumm4m¢mnow ouuwmmmuwwswﬁmwdﬂuw<oa
L il

ODIDLYYYODLIOL PLALA R L A JOOPYDDLIYYINID0OHYIY

TSLT

TSLT

TOLT

TOLT

58T

IS8T

TO9T

03T

TSST

I8ST

TOST

T08T

TSFT

ISPT

TO%T

T0%T

TSET

TSET

TOET

TOET

TseT

TSZT

1021

Toet

10



DK/EP 2194137 T3

009¢E

003E

05SE

DSSE

DOSE

DOGE

0SVE

OS%E

Q0% E

O0VE

0SEE

0SEE

00EE

O0EE

0s2Ze

aseE

aozTe

OOEE

0STE

0STE

onig

o0TE

0S0E

0S0E

DYYOYSD LY YI0OVEDYSIVYVELDD YD LOIVY YLYDIDILIOWD0Y

RN IR

DHOYI0BSLYDDIEIIOYYRDDIDTEDIODILOIOTTODIBLODIDDD

flalanan ok ca LOLDDYDNDIIOVYLLY, DODINYAN

TET VDT T B R v b
150INEYOVDIRRLADIRTI0DDDBTIT T LIOVODOVIODDINDI0

VOYSDLINYIENOYD LYIYYNOYD LYoV AN OVHODDIOV EAYOULYND
RN IR RN

DHNOBLD VYOEWIYDOVINY YOO ENEYBOYDEYOIDDRVYIYADINID

OLYOYLLLLIVIDVL! DOLOUDLOVLIUYE

R R A A

DILYOPIDDLINIOOIOOVHOOYIINIDRINOED IILDSIDDVEOWODIND

VDI YDOYE0 IO OO YYD EYDOVIODDIWODDIOLEIOLD
PU TR FL R TRRUETE TR FLTTTLET

WOHYOLYYODHEDDDLIVDDDTY VO VINI00DIEINONI0DDAIILYLILY

OVYYEHOVIYYYEIYELLDVD VAV LY ZIVRYIIYYO IO IOVORIINY

VPELEVLE L EE i b e 1t 4t

OYYY ) EEDIDDYOSYOI LYDIYOYIIVUDLODIIOVOIDLOY

DLOVYYDLVDYDI YD BYYIIL YO IVYRDE LIV OLEINYOVDIOEDY

VECE DL TERLE DL T e f iy e i

DLOYOYORYDUOR OVDIIOVEILLYDINDDORLIIDOLELE I IO LOVIY

OYYIOVLIYOVY IRODOILINDINDDILIOOYLI TTLLIYYDD

PUET TERD W V0T T TE e I Lo i

OVOIONIVDRYSIODYDOLDDD0DLOVAIVI DILLIDDDIDDOVLLLYIOD

HHOWT DO B YORD LYYV VOYOUS IOV IO LIDYYYNY
TR I R e,

U@U@HUwﬂsﬁuiwiwﬂuUﬂduuﬁuvﬁioyU@U.ﬂuuvﬂu.ﬂwmauvﬁuﬂ

DYOYYDBYOVINYIOVILD IV LYODYI DYV Y DOYLIVEELOYDYDDED

VUE T T FOE VT fe ot A

OYOYDOE800IVYIOYILONYINOD20DYYVIDOLODYYIOVEYDDEYD

WYLIDYDRDDAIVAYIOLVIOLID YT USYDO OO LOYINID DY UDUYY

TR R |
HLODIDS0NINEDIENYIOLIO0WYEIDS0PIDLOVIVIOOBPENY

DYDYLIDVO: SRIANA 44 LLOEODDIHLTLLIDLLLOYODD

PUE AT F e b T e

HYHDLIOYOOVIHDLDINHVYDLODLINODIDOIIYIYYDIOILIOYONSD

I8SE

TSSE

T05E

T0SE

TSTE

TSHE *

TOvE
TO0%E
TSEE
TSEE
IDEE
TOEE

152¢€

TSeE

TOZE
T02€
T9TE
hi-34-1
T0TE
T0TE
TS0t
150€
TOOE

T00€

000€E
000€E
0s6z
056%
006T
21134
0s8%Z
0882
ocez
0082

05LE

. osLz

o0Le
00LZ
083z
0592
00352
[:1:F-}-4
0852
08s¢
BOSEZ
0052
DSyT

05%Z

IHYDIDNIIYODLIOYODOVHOOOLIEIOVOCIYINIDDL YOVTVOTIRLY

TLECTVRVELTTERELE LEELREE LR R E LI TRl

IRVYEIIOEIEODIIITDDONOODLIRLOY OO EODIODIDDYYDDNLD

OUYYRHTHYIOV.LYIDIHLIWUY.LL LYYY DD LOVOUYYOD OO LY IVY.LO

PO TR VD HTH DT |

DYYYDDVEEYDOLE00D DIV VO LEIVYIODIOVOVYYDOODIOLWOLD

AR SbEC St el aRlA AR LLAA RN GBI AL AR ATELLARAA: §

TUCEECE TR ST e e e 1t
I RYYE0VOOYD LN ENEEIPLIIDDINEIDI DIV OV LOY

SIYVIDYDYDODDLOD DO DIV OO VLYY VDOVO T WU DIOIT YT

IRy

DIYRLIYOUDIDDLDODHWDIYDNIDDDYIAVYINEICYRYEDLIDYYD

YYLLIVDDBYOVYOL LI LYWL YLD YODIN YD DOV DODENODTY
TP DV T P HHEE FEEED BELLREL LT LR L

WHUDLILODIOYEH YOI L LD LY LD YD LOTODDDYTODEDOVIINY

AU YOO YLV L L YE Y Y YO LY DDD YO LY LIYIOLOYDOLYD YL

NIRRT

HEIDIZOTEODDILEDLIDESSYYODLIINIYDLYLIYIDLONO00YIOL

BYDDVEDYERHIOL DY ROHOSIIYYORIDOVOVOEVYOY

AT D VR TR TRy et 11

flee LODL POTHEOYDSOLOTESIIIOYHIDIDOTDHD

RGleliatelmelan atol ot misanelalaidy e eLs SN EE AR e

TE LT W0 et b

YEDOYELDIDDDLYS DYO LIVDDRYYDIVYDDDDDDLIDIONYY

LAY LIYY OISV Y LI YODOYI00HL.L IYOYO IO 00T IHYOL

U0 T TE T e e e g
sar DUDIOBYNL LDV IO LINDYD LS PERTIIVEDL

AYYYO0OLIYLLOYYEYO VL WO VDL YOLOIO YO DIDOTOVOT Y UYOY

PO T THETTEEH L TR T

JOYVERDDLIDIDEYYRYO YLD YOO LOLOYSDLODYO YOV TYOTHY

D0DL0ATOVEYLODDYOVIOYOEDSIVIRLYILINIVIOLIVEDLYLIIOD

FVELE DLV T3 T 34 18 31 1 T

DRELISIDIINLIIDYINLOVRYERITIER YALINO YD BEDOYDOYLIDD

DINDOLI LTI LI VIR YOV IVOVVY WY YO YOO YD YIOVLL

RN RN R

DLYDOIDLOIELIIDLD; sl al) D0 0YOYDDYOL

TS6T
TS6T
T062
TO6T
TSeT
TS82
TO8Z
T08T
TSLT
TSLE
TOLT

TOoLZ

15714
09T
1082
862
2-1-14
T0sE
10se
6%
TS%C
ToVE

102

11



DK/EP 2194137 T3

LOEY m_%_ﬂ._wﬁww T0E¥

LOED DYLLYDD TAEY

005 T VRLYOOYDYOVIAVYOODIOLOIIVOL YISOV IDLYOYIVITYIDLTE hi:-t42

PECECCY N U T TR T

007 VPIVHOYIUOYOBYEDIOOLANSLIVAINOIONDDOIVOYIUYIIBDIYL TEET

052Y IYODOVIINDINOTYVODYYYYDUYDYENDDLOVIOVIYYINCVOLOVLY T02¥

ST P THAEE R AT b A

082¥ IWHOIVIIYDINAYYDIDDYUYONYDYDDDDIADLODYYDLUCVOOWIY T0ZY

[il1}4 4
aozy
STV
o081y
00T¥
a0T¥
0E0%
050%
000%
ooo¥
0g6€
0SBE
0RBE
O06¢
0SBE
058€
o08E
0o8e
0SLE
0SLE
0OLE
0OLE
053E

059¢

YIVORNDVIYIIAYIOW DILODN YD OTIOY
I TV FEEETTEL T
YIYDOTVODLEDIIVISTODBDITEIL IASLDIDDLODYI DD D000

PBYYYEDLLIIYII I EYETO DUDUDDOVON LIV LLLDDIOLI LIV YYD

PECCLTRL FE TR TR R T 4 P

BPYYHODLIIOIND LY YD TN OUINDDOTOVLOVIDLODOIDLILEYOYD

LYYV LIV DY YOV LIV YD Y L DYV IOV DO
PECTE LR TE e b He iy e 1l

JINSVYDDVLIYDYDON YYD DIOOVDOYY LIYDUID.LEIYSOD YO EDL

VIO YOTLOYL dDLOTOVE LI 1741404

T TEY :___r__ THE T

EDLYIYDRLOOLYDDID DOVED

XCCCARRMA L) miohn R A Adal mla AR AT AU ARI M) L L A AR PR A

PE T T e T 1 T e FEEH
OBVHDLLLOMIDINDLLTLOE0DITYIDEO0IDONENTOIDTED

WEDLONDYD: LYLINYYYOVEVI IVVOVYVINYaL

CEULPECECEU L DRI 0 R VO] P TEEELT

DTDLOESE) LYOYBYOLOHUIIOD LY I IYOVYOVYVLLOYOIVY LY vO.L

YLDV L OOV OVEI IO WEONDO IV YD VLD DL LY YOO LLLIEYDD

PO T0 EEEDTE L TR T bt 1

YLITAYSDIODIASEODYILOYOYOIIDLYYIYLIIOD LSOOI LIOVED

DOVHDETYDDD, LIDIODDUDOOVULL OO VIOSIOVODYOLL

PEEECHE RN VR L]

YDOUYDIYYOO00D09DIO0LDDIINOIDPENEELODD TLOSLOVID YL

A DSHS VOO YO YLD YV LOVDODD LYo DD OYL
PECEECTED LT T 1 e d0 PO 1 i |

LYYOS¥ODDIVYIYDLITIYIDLEINYE D99LOOIDDSYODOL

SYTUYILLIAL L LI LY DY VRSO DO OVD YYD VD DYODLLGLE0Y

VT T TE S T POy 1 s

DORYDINALODILIOYLIDOYOYOYDOVODODTOYYTYODIDNIODLLYOLED

YOYDONYDY LY I IIDD] 0¥ DOULOIYDL IOVDDYIODLIDINLLOVYY
CUTE T ORI T Tt gLt 1
YI0DOOYI VI YEOBD1OYI0 DOERINODIO0DMNINDLIDINLIDOTE

YOOWYEYIL I IVOYDYLOLIVOYLOYYIDDL VLY YOR YD LEELOLIM OV,

TR RN R R

LOIVANIO LIEOD LOVEIDDIOINDDEONIDOUIHIOWDL

T5TH
TOTY
10Ty
T50%
150%
T00%
T00Y
TSEE
156¢€
T06€
toéu
TSBE
158€
T08e
T09€
TSLE
TSLE

TOLE

12



WT
co

WT
co

W
<o

WT
co

WT

Wr
cao

ur
co

WT
Cco

[2d
Co

wr
co

WT
co

WT
co

co

ATGGGAGACCCTTIGACATGEAGCAACGCCCTCARCAAGTTAGAGRAGGTGACGGTACAA
ATCGECGATCCCCTCACCTGETCCAAAGCCCTEARGAAACTGGARRAAGT CRCCGTTCAG

GGETCTCAGARATTAACTACTEGCTAACTGTAAT TGGGCECTAAGTCTAGTAGACTTATTT
GGTAGCCAARAGCTTACCACAGGCRATTCCAACTEGECATTCTCCCTAGTGEATCTTTTC

CATGATACCAACTTTATAAAAFAAAAGGACTGGCAGCTCAGEEATCTCATTCCATTGCTE
CACEACACTAARTTTCGTTAAGEAGAAAGATTGECARCTCAGAGACCTGATCCCCCTCTTE

GAAGATGTAACTCAGACGCTCTCAGCACAACADAGACAGGCUTTTGAAAGAACATCATEE
GAGGACGTGEACCCAAACATTGTCTCGGCAGGAGCGCGAAGCTTTCGAGCGCACCTGETEE

GCAATTTCTGCTGTAAAGATGGCCCTCCACGATTAATAATGTACTACATEEAARGGCATCA
GCCATCAGCGCAGTCAARATGGGGCTGCARATCAR CAACGTGET TGACCETARAGCTAGC

TTCCAGCTCCTAAGAGCCARATATCAAARCAAGACTGCTAATAARAAGCAGT CTGAGCCT
TTTCAACTECTCCACECTAAGTACGAGARGAAAACCGCCARCAAGARARCAATCCGARACCT

TCTGAAGAATATCCAATCATGATAGATEGEECTEGAAACAG: AAATTTTAGACCEI'CTAACA

AGCGAGEAGTACCCAATTATGATCCACEECCCCRGCARTAGERACTTCCGCCCACTGRLT

CCTAGRGGATATACTACTTGEETGAATACCATACAGACAAATEGTCTATTAAATGAAGCT
CCCAGBEECTATACCACCTGEETCAACACCATCCAGACAAACGGACTTTTGAACEAAGCT

AGTCAARACTTATTTGECATAT TATCAGTAGACTGTACTTCTCAAGAAATGARTGCATTT
TCCCAGAACCTECTTCEECATCCTATCICTSCACTGCACCTCCCAACAAATGAATGLTTTT

TTGGATGTGCTACCTEGCCAGHCAGRACAAARGCAGATATTACT TGATGCAATTGATAAG
CTCGACCTEETECCACCACREECTEGRACAGAAACAGATCCTGCTUCGATGCCATTGACARG

Y

ATAGCAGATGATTGGGATAATAGRCATCCATTACCEAATGCTCCACTGGTEGCACCALCA

- ATCGCCGACGACTEEEATAATCGCCACCOCCTELCARACRCCCCTCTEETGECTCCNCCA

CAAGGECCTATTCCCATGACAGCA TTTATTAGAGETTTAGGAGTACCT ARGA
CAGGGECCTATCCCTATCACCGCTAGGTTCATTAGEEEACTACGRGTGCCCCBCERACGT

CAGATGEAGCCTGCTTTTGATCAGTT TAGGCAGACATATAGACAATGGATAATAGEAGCC
CAGATGGAGCCAGCATTTEACCAATT TAGGCACACCTACAGACAGTEGGATCATCGARAGCT

ATGTCAGRAAGGCATCAAAGTCGATCATTECAAAACCTARAGCTCAAAATATTAGGCAAGGA
ATGAGCCEAGGGCATTARMACGTCATGATCGCARAGCCCAAGGCACABAACATCAGECAGEGS

GCTAAGGAACCTTACCCAGAATTTGTAGACACACTATTATCCCARATAARARGTEAGGCA
GCCAAGGARACCATACCCTCAGTTTEGTCGACAGCECTTCTGTCCCAGAT TAAATCCGARGGT

CATCCACAAGAGATTTCARAATTCTTEGACTGATACACTGACTAT 'CAGAACGCAAATGAR
CACCCTCAGGAGATCTCCRAGTTCTTGACAGACACACTGACTAT CCAARATGCARATGAR
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GAATGTAGAAATGCTATGAGACATTTRAGR L CAGAGGATACATTAGARGAGAAARTGTAT

GAGTGCAGRAAACGLCATEAGECACCTCAGACCTEAAGATACCCTGRAGGAGAARATETAC

GCTTECACAEACATTCEAACTACAAAACAARAGATGATGTTATTGECARAAGCACTTCAG
GCATGTCECHRCATTCGCACTACCARGCAARAGATGATGCTGLTCECCRAGECTCTGCAA

ACTEATCTTGCEEGLCCATTTAARGGETGGAGCCT TCGALAGGAGEGCTACTAARGCCAGCA
ACCGGCCTGECTEGTCCATTCARAGGAGGAGCACTGRAGGEAGETCCATIGARAGUTECA

CAAACATGTTATAACTGTGGCAAGCCAGGACAT TTATCTAGTCAATGTAGAGCACCTARA
CAARCATATTATAATTGT AGCCAGGACATTTATCTACTCAATE TAGAGCACCTARR

GTCTGTTTTAAATGTAAACAGCCTGGACAT TTCTCAAAGCARTGCAGAAGTGT TCCAAAA
GICTGTTTIAARTGTARACACCCTGEACR T PO TCAARGCAATECAGARGTGTTCCARAR

ARCGGCARGCARGEAGCTCARGGEAGECCLCAGARACARACT TTCCCGATACARCAGARG
AACGGERAGCAAGERGCT CARGEHAGECCCTAGRAACAAACTTTCCCGATACAACAGARG

ACTCAGCACRACARATCTETTETACAAGRZGACTCCT CAGACT CARARTCTGTACCCAGAT
AGTCAGCACAACAMATCTETIGTACRRAGAGACTCCTCAGACTCARARTFCTGTACCCAGAT

CTGAGCCAAATAAAAAACCANTACAATCTCAAGGACAAGCAT CAAGT?LCAGGA‘.;;I‘ CTCAAC

CTGACGUCAAATAAAAAAGGAATACAATGTCARGEAGARGCATCAAGTAGAGGATCTCAAC

CTGAACAGTTTGTGGEGAGTARCATATAATC TACAGARARGECCTACTACARTAGTATTAA
CTGEACAGTTTGTEEGAGTARCATACAATCTCOAGRAGAGECCCACTACCATUGTCCTGA

TTRAATGATACTCCCTTARATGTACTGTTACACA CAGCAGCACATACT TCAGTGTIGACTA
TCAATCGACACCCCTCTTAATETECTCUTEEACACCECGAGTCEACACCAGCEGTTCTCACTA

CTECACATTATAATAGGTTAAAATATACACGGCGAGAAAATATCAAGEGACGGGAATARTAG
CTECTCACTATAACAGACTEAAATACACGAGCAACCAAATACCAGECCACAGGIATCATCR

GAGTGGEAGERAATETCEARACATTTTCTACCACTGTGACTATAARGARARRGGETAGAC
GCETTCLAGGCAACGTCEARACCTTTTCCACTCCTETCACTATCARAANGARGGEEAGAC

ACATTAACACAAGAATGUTAGTEGIAGATATTCCAGTGACTATT TTGCCACGAGATATTC
ACATTAARACCAGARTCCTGETCR CCOACATCOCCETCACCATCCTTEGCAGAGACATTC

TPCRCEGACTTAGG TECAAAATTECT TT TGECACAGCTCTCCARGGAAATANRATTTAGAR
TCCAGGEACCTGECCECTARACTCETCCTEECACRACTGT CTARGGAAATCAAGTTCCGCA

AMATAGRGTTAAARGAGGETACAATOEEECCAARAATTCCTCAATCECCACTCACTAAGG
AGATCGAGCTGAARCAGGGCACAATCOETCCAARAATCCCOCAGTGECCCCTGACCARAG

AGARACTAGARAGEGGCCARAGAGATACTCCRAAGACTAT TETCAGEGGCARARATATCAG
AGAAGCTTGAGGGCECTRAGEAPATCETGCACCECUTACTT TCTCAGGGCAAGATTAGCE

ARGCTAGTGACAATARTCCTTATAATT CACCCATATTTG TAATAARARAGAGEGTCTEGCA
AGGCCAGCCRCARTAACCCTTACARCAGCCCCATCT TTGIGATTARGARARGERAECCGCR

14

1560
1560

1620
1820

1680
1680

1740
1740

13aa
1800

1860
1860

1220
1220

13580
1380

DK/EP 2194137 T3



WT
o

WT
ca

wT
co

WT
o

WT
o

WT
co

wT
co

wT
co

WT
ce

WT
co

wr
Qo

WT
co

WT
co

wT
cO

AATGGAGGTTATTACAAGATCTGAGAGAATTAAACAAAACAGTACARGTAGEAACCEEAAA

ARTGGAGACTCCIGCAGGACCTGAGGEAACTCAACRACACCGTCCAGETCGEAACTGAGA”

TATCOAGAGGATTGCCTCACCLGEGAGGATTAAT TAAATGTRAAACACATGACTGTATTAG
TCTCTCECEGACTGCCTCACCCCEACEGUCTGATTARATECAAGCACATEACAGTCCTTG

ATATTEEAGATGCATATTTCACTATACCCTTAGATCAGAGT TTAGACCATATACAGCTT
ACATTGGAGACGCTTATTTTACCATCCCCCTCEATCCTGAATTTCGCCCCTATACTECTT

TCACTATTCCCTCCATTARTCATCAAGARCCAGATARARGATATGTGTGEAAATGTTTAC
TTACCATCCCCAGCATCAATCACCAGGARCCCGATARACCCTATGTGTGGAAGTECCTCC

CRCARGGATTCETGTTCAGCCCATATATATATCAGARRACATTACAGEGARATTT TACAAC
CCCAGGEATTTGTECTTAGCCCCTACATTTACCAGAAGACA CTTCAAGRGATCCTCCARC

CTTTTAGEGARAGATATCCTGAAGTACAAT TGTATCARTATATGCGATGATTIGTTCATCE
CTTTCCGCGARAGATACCCAGAGGTTCAACTCTACCARTATATGGACGACCTETICATCG

GAAGTRAATGGTTCTAARARACARCACARAGAGTTAATCATAGAATTARGGGCGATCTTAC
GGTCCAACGRGTCTARGARGCAGCACAAGGARCTCATCATCGRACTGAGEGCAATCCTCC

. . PRSI
TGEAARAGGEYTTTGAGACACCAGATGATARATTACAAGAAGTECCACCTTATAGCTGGL
TGEACRARAGECTTCEAGRCACCCGRACGACAAGOTG TCCTCCATATAGCTGGC

TAGETTATCRACTTTGTCCTGARBATTGCAAAGTACAARAAATGCAATTAGACATERTAA
TCEGCTACCAGCTTTECCOTGAAAACTGEARAGTCCAGAAGATGCAGTTAGATATGETCA

AGAATCCAACCCITAATGATGTGCARARAT TAATGEGEAATATAACATGGATCAGCTCAG
AGKRACCCARCACTEAACGACCTCCAGARGUTCATEEGCARTATTACCTGCATEAGCTCCG

GGATCCCAGGHTTCACAGTARAACACATTGCAGCTACTACTAAGGGATCTI TAGAGTTCA
GAATCCCTGGGCTTACCOT TAAGCACATIGCCECAACTACAAAAGCATGCCTEERETTCA

ATCAAAAAGTAATTTGGACGGAAGAGECACAAAAAGAGTTAGARGRARATARTGAGAAGA
ACCAGAAGGTCATTTGEACAGAGGAAGCTCAGRAGGRAACTEGAGGAGAATAATGAARACR

TTAAAAATGCTCAAGGGTTACAATATTATAAT CCAGAAGRAGARATGTTATATGAGETTG
TTARGAATGCTCAAGGRGCTCCAATACTACAATCCCGARGRAGAARTGTIGTGCGAGETCE

ARATTACAARAAAT TATGAGGCAACTTATGTTATAAAACRATCACAAGEGAATCCTATGGGE
ARATCACTAAGAACTACGAAGCCACCTATETCATCARACAGTCCCAAGGCAT CTTGTGGE

CAGETAARAAGATTATCAAGGCTARTAAGGCATEETCARCAGTARARAAATTTAATGTTAT
CCGGARAGARAATCATGAACGCCAACAANGGCTGEFICCACCGTTAAAALTCTEGATGCTCC

TCTTCCAACATCTCCCARCAGAARCTATTACTAGAGTACCARAATGTCCARCETTTAAGE
TGCTCCAGCACGTCGCCACCOAGTCTATCACCCGUETCGECAAGTEUCCCACCTTCAAAG

TACCATTTACCAARGAGCAAGTAATGTGCRAAATGCAARAAGGATCCGTATTATTCTTGET
TTCCCTTCACTAAGGAGCAGGTGATGET GATGCAAARAGGCTGGTACTACTCTTGGC
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TCCCAGAAATAGTATATACACATCAAGTAGTTCATGATGATTCGACAATGRAATTGCTAG

TTCCCGAGATCETCTACACCCACCAAGTGETECACGACCACTEEAGARTERAAGCTTGTCG

AAGPACCTACATCAGGAATAACAATATACACTGATGCAGGAARACARAATCGAGAAGGAA.
AGCAGCCCACTAGCGGARTTACAATCTATACCGACGGCAGARRGCAAANCCEACAGEERA

TAGCAGCTTATCTGACCRGTAATGEGAGAACTAAACACARARGCTTAGGACCTETCACTC
TCRCTGCATACGTCACATCTARCGGCCRCATCAABUAAARRAGGCTCEEOCCTETCACTE

ATCARGTTGCTGARAGAATGECAATACARATGCCAT TAGAGCATACCAGACATARACAAG
ACCAGETGRCTGAGAGGATGCCTAT CCAGATCECCCTTGAGGACACTACAGACARGCAGE

TAARTATACTARCTGATAGTTATTATTGTTCGARARATATTACACAAGGATTAGATTTAG
TEAACATTGTEACTEACAGCTACTACTGCTGCAAARACATCACAGAGGGLCTTGGCCTGE

ARGGACCACARAGTCCTTEGTECCCTATARTACARAATATACCAGAAARAGAGATAGTTT
AGGGACCCCAGTCTCCCTIGATEECCTATCATCCAGRATATCCGCGAARRGEARATTCTCT

ATTTTGCTIGEETACCTGETCACAARGGEATATATGGTARTCAATTGGCARATGARGCCE
ATTTCECCTGRITGCCTGGACACAARGEAA T TTACEGCAACUAACTCECCGATGRAGCCE

CAKAAATAAAAGAAGAPATCATGCTAGCATACCAAGGCACACAAATTAAAGAG:AAAAGAG ‘

CCABAATTAARGAGGAAAT CATECT TECCTACCACEGCACACRGAT TAAGGRGARGAGAS

ATGARGATGCAGERTTTEACTTATATGTICCITATGACATCATGATACCTCTATCTGACA
ACGAGEACCCTEEUTTTEACCTCTETETGCCATACGACATCATCATTCCCCTTAGCEACA

CARARATCATACCCACAGATETAAARATTCAAGTTCCTCCTAATAGCTTTCCATGGETCR
CARAGATCATTCCAACCGATETCARGATCCAGETGCCACCCAATTCATT PRETTGRETCA

CTEGGARATCATCAATCGCABAAC TATTAATTAATGGACGAATARAT TGATCAAS
CCECARRGTCCAGCATEGU TAAGCAGGETC T TCTGATTAACGGEGGAATCATTCATCAAG

‘GATATACAGGAGARATACAAGTGATATGTACTAATATTGGAARARGTAATAT TAAATTAA

GATACRCCCGCEAAATCCAGGTGATCTECACAAATATCGECARARGCAATAT TAAGCTTA

TAGAGGGACARARATTTIGCACAATTAATTATACTACAGCATCACTCARATTCCAGACAGE
TCEAAGGECAGARGTTCGCTCAACTCATCATCCTCCAGCACCACAGCARTTCAAGACRAC

CrPGCEATCGAARATRARARTATCTC T TTTGGAAGTACAGGAGTAT
CTTGGGACGAAAAC’AAGATTAGCCAGAGAGGTGACAAL:{:M. TTCGECAGCACACGTCTET

TCICCRTACARAATATTCAGCAAGCACAAGATGAACATGAGAAT TSGCATACATCACCAR
TCTEEETGEARAACATCCAGGARGCACAGGACGAGCACCAGAAT TEGGCACACCTCCCCTA

AGATATTGGCARGAAAT TATARGATACCATTGACTCTACCAAAR CAGATAACTCAAGAAT
AGATTTTGGCCCECAATTACARGATCCCACTGACTETEGCTAAGCAGATCACACAGGAAT

GTCCTCATTGCACTAAGCAAGGATCAGGACCTECAGETIGTGTCATEAGATC TCOTARTT
GCCCCCACTGCACCARACARGATTCTGECCCCACCEOCTGUETCATGAGITCCCCCARTC
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ATTGGCAGGCAGATTGCACACATTTGEACAATAACGATRAATATTGACTTITCTAGACTCAR

ACTGGCACGCAGATTGCACCCACCTCEACARCARAATTATCCTGACCTTCETGEACGAGCA”

ATTCAGGATACATACATGCTACATTATTGTCAARAGARAATGCATTATGTACTTCATTGE
ATTCCGGCTACATCCACGCAACACTOCTCTCCARGGAAAATGCATTGTGCACCTCCITCG

CTATTTTAGAATGEGCARCATTGTT TTCACCAARGTCCTTACACACAGATARCGGCACTA
CAATTCTGGAATGGGCC@GGCTGTTCTCTCCAAAATCCCTGCACACCGACPACGGCACCA

ATTTTG‘I‘GGGAGAACCAGﬁi“I‘GTAAATTTGTTGAAGTTCCTAAAGATAGCACATACCACAG
ACTTTGTGGCTCAACCTCTGETGAATCTGCTEAACT TCCTGAAAATCGCCCACACCACT

GAATACCATATCATCCAGAAAGTCAGGGTATTETAGRANGGGCAAATAGEACCTTGRARG
GCATTCCCTATCACCCTGAAAGCCAGEGCATTETCCAGAGEECCAACAGRACTCTGARAG

AGARAGATTCAAACTCATAGAGACAACACT CAAACACTEBAGGCAGCTTTACAACTTGCTC
ARAAGATCCARTCTCACAGRGACAATACACAGACATTGGAGGECCGCACT TCAGCTCGCCC

TCATTACT TGTARCARAGGGAGCEARAGTATGEGAGGRCAGRCACCATGGCARGTATTTA
TTATCACCTGCAACARAGGAAGAGAAAGCATCGGCEGCCAGRCCCCCIGGEAGETCTTCA
ot

TCACTAATCAAGCACAAGTAATACATGAGAAACTTTTACTA@G@AGCACAA;FCCTCCA ’

TCACTAACCAGGCCCAGGTCATCCATEARARGCTGCTCTTEGCAGCAGGCCCAGTCCTCCA

ARARATTTTGITTTTACAAAATCCUTECTGAACATGATTEGARGEIACCTACTAGEETEC
ARARGTTCTECTTTTATAAGATCCCCGGTIGAGUACCGACTGEAARGETCCTACBAGRGTTT

TCTGEARGGETCATEE TCCACTAGTAGT TAATEATGAAGCARAGGSAATAATTECTIGTAC
TCTGRAANGEACACEECECAGT TETCETGARCCATCGAGGCCARGCEGATCATCGCTETGT

CATTAACCAGGACTAAGTTACTARTAAAACCARATTGA
CCCTGACACGCACCARGCTTCTCATCAAGCCARACTGA
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Western blot of 293T extracts

Figure 26

polycional
antisera from an
infected horse
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FIGURE 37

GAG-POL
pONY3.1
PESYNGP
pHORSE3.1
pHORSE3.1
PONY3.1
pESYNGP
PESYNGP
PESYNGP
pHORSE3.1
PHORSE3 1

Genome

PONY4.0Z
PONY4.0Z

‘PONY4.0Z

PONY4.0Z
pONYS.0Z
PONYB.0Z
pONY3.0Z
pONY8.0Z
PONYB.0Z
PONY8.0Z

Other

none
nope
pClneo
pClneoREV
none

none
pClneo
pChneoREY
pChneo
pCIneoREY

TU/mi1

1.84E+06
9.00E+05
8.80E+04
1.48E+05
1.66E+06
2.06E+03
4.00E+04
6408+04
2.00E+03
1.80E+05

TU/ml 2

2.50E+06
1.04E+06
1.26B+05
1.42B+05
1.43B+H06
1.10B+05
3.40E+04
8.20E+04
2.00E+03
2A48E+05
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Mean

201E+06
9.67E+05
1O7B+05
145E105
1.61E+06
191E+0S
293E+04
64TEH04
2.00E+03
2 14E+05
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Figure 38
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FIGURE 39
GAG/POL OTHER RT Activity |
pONY3.1 pClneo 87557.9 ‘
pONY3.1 pClneoREV 147061.5
PESYNGP pClneo 45701.3
pESYNGP pClneoREV 63610.2
L pESYNGP pClneo 91729.9
L pESYNGP pClneoREV 88487.9
L pESYNGPRRE pClneo 718734
L pESYNGPRRE pCineoREV 101010.7
pESYNGPRRE ___pCIneo 32823.1
pESYNGPRRE pClncoREV 44863.4
Untransfected 293T cells " NA 1024.6
No cells NA 1330.6
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FIGURE 40
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FIGURE 41
VECTOR | GAG/POL | OTHER ‘“r;/ ml | ire/ml 2 meanj
PONYB.0Z | pONY3.1 pClneo 3208105 2.685+05 | 2.04F105 |
pONY8.0Z pONY3.1 pClneoREV |3.00E+05] 5.00E+05 | 4.00E+05
pONYS.0Z|  PESYNGP | pClneo  |4.00F+04] 5.60E+04 | 4.805+04
pONYS.OZ pESYNGP pClneoREV |2.22B+05 2.40B+05 2.31E+05
PONYS.0Z| L pESYNGP | pCluco |6.00E+04| 6.60E+04 | 6.30E+04
'PONYS.0Z| L pESYNGP |pClncoREV [2.808+03] 2.70E+05 | 2.75E+05
pONY8.0Z | L pESYNGPRRE| pClneo |9.20504| 6.605+04 | 7.90F04
pONYB.0Z | L pESYNGPRRE | pClncoREV (3.68E+05( 2.82E+05 3.25E+05
pONY8.0Z | pESYNGPRRE pClneo  [3.20E+04] 1.40E+04 2.30E+04
[PONY8.0Z| pESYNGPRRE |pClneoREV |L.20E+05] 1.40B+05 | 130505
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FIGURE 42
GAG/POL VECTOR. OTHER titre/ml 1
pONY3.1 pONY8.0Z pClneo 1.2E+06
pONY3.1 pONYS8.0Z pClneoERev LOE+06
pONY3.1 pONY®R.1Z pClneo 1.0E+05
pONY3.1 pONY8.1Z pCIneoERev 8.0E+05
PESYNGP pONY8.0Z pClneo 2.3E+05
pESYNGP pONYS8.0Z pCInecRev 1.0E+05
pESYNGP pONYS8.1Z pCIneo 1.0E+04
pESYNGP pONYS.1Z pClnecRev 5.1E+04
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